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Editorial
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DOI: 10.5377/alerta.v7i1.17499
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Dear readers of Alerta journal, in this new 
issue we are pleased to present a wide 
range of content comprising six case reports 
featuring unusual and challenging clinical 
situations. These reports offer a detailed 
overview of diagnoses and treatments that 
can be helpful for healthcare professionals 
in their daily practice. Among them are: 
"Eisenmenger Syndrome Associated with 
an ostium secundum Atrial Septal Defect in 
an Adult Woman," "Mesenteric Heterotopic 
Ossification as a Cause of Intestinal Obstruc-
tion" and "Kartagener Syndrome and 
Rheumatoid Arthritis. Case Report," among 
others, for scientific or educational purposes. 
At the same time, they stimulate and open 
windows to conduct research studies in the 
future with a higher level of evidence.i

We present four original articles: "Factors 
that influence the survival of dialysis patients 
in El Salvador," which is highlighted on the 
cover, given the importance of adopting 
preventive and control measures in chronic 
kidney disease. In addition, "Somatoform 
Disorders and Personality Traits in Hospi-
talized Patients with Chronic Back Pain in 
El Salvador" is a relevant topic that gener-
ates evidence on healthcare in the Salva-
doran Social Security Institute. Furthermore, 
two other articles showed novel research 
in diverse scientific areas, offering a unique 
perspective on the most recent develop-
ments in their respective disciplines.

There are included five narrative reviews 
with emerging topics such as "Genetic 
Alterations Associated with Parkinson's 
and Alzheimer's Disease: Evolution and 
Response to Treatment," related to the evolu-
tion and response to treatment; "Burnout 

Syndrome in Health Care Personnel During 
the COVID-19 Pandemic," and "Intermittent 
Fasting and Caloric Restriction as an Adjunc-
tive Treatment in Alzheimer's Disease and 
Multiple Sclerosis," among others. These 
narrative reviews are based on extensive 
literature searches and explore specific 
topics from different angles, providing an 
overview and critical analysis of the existing 
literature responding to a knowledge gap. 
They are, therefore, valuable for those who 
wish to keep up to date with advances in 
their field of study.ii

Finally, I encourage you to read the 
three letters to the editor. One of them 
calls for nutritional education for parents 
and caregivers to promote healthy life-
styles in children. In addition another letter 
mentions the importance of effective 
communication as a contribution of linguis-
tics applied to healthcare services; and 
finally, the "Regional Integration in Health in 
Central America and Dominican Republic: 
Achievents and Opportunities."

The latter is of great relevance for the 
editorial line of Alerta, as it is the product of 
the Annual Meeting of the Latin American 
Regional Network of the International Asso-
ciation of National Public Health Institutes, 
IANPHI/LatAm, which was held in El Salvador 
from October 16 to 18, 2023. The National 
Institutes of Public Health, homonymous to 
ours, play a fundamental role in the mitiga-
tion of health inequities and contribute 
from a scientific perspective to promote 
the transition to a rights-based, sustainable, 
and harmonized development model with 
policies to reduce the carbon footprint to 
address climate change, food insecurity, and 
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malnutrition, as well as health emergencies 
at the global, regional and national levels, 
topics addressed at the annual meeting.iii

This letter examines the relevant aspects 
that should be included in a regional 
strategy that, based on the analysis of 
information on public health issues, will 
make it possible to develop a proposal to 
strengthen regional integration to address 
the main social determinants of health. 
At the same time, it provides a route to 
continue promoting relevant opportuni-
ties identified in Central American health 
integration. At the same time, it represents 
a challenge that shows that this integration 
would facilitate the exchange of epidemio-
logical information, the harmonization of 
health policies and regulations, and access 
to medicines and medical supplies at better 
prices. In the current global context, where 
communicable diseases such as HIV/AIDS 
are a threat to public healthcare, this inte-
gration becomes even more significant and 
crucial to improve people's wellness since 
working together would bring significant 
progress in terms of prevention, medical 
care, and promotion of healthy lifestyles.iv

I want to highlight that the number 
of letters to the editor Alerta receives 
increases with each issue published. These 
letters encourage debate and discussion 
among our readers, which allows a dynamic 
exchange of ideas. It is an open space where 
readers have the opportunity to express 
their opinions on relevant topics in science, 
medicine, and public policy.

We hope you enjoy reading the latest 
edition of Alerta and find its content both 
informative and stimulating for the devel-
opment of science. As always, we thank 
everyone for the continued support of this 
publication, an invaluable jewel for the 
National Institute of Health.
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Abstract
Case presentation. A 49-year-old male, with a history of blunt abdominal trauma with a blunt object without hemodynamic 
alterations. The focused trauma ultrasound was positive for free fluid in the abdominal cavity in three windows. Treatment. 
The patient underwent multiple exploratory laparotomies with peritoneal lavage after presenting a septic abdomen 
(Björk  4), who after 38 days of intrahospital stay presented an enteroatmospheric fistula that caused a large nutritional 
deficit. In a surgical intervention, the enteroatmospheric fistula was closed, with the finding of trabecular bone tissue in 
the abdominal cavity, corresponding to intra-abdominal heterotopic ossification of recent formation. Outcome. After the 
small intestine anastomosis, he presented signs of intestinal obstruction, because of this, a new exploratory laparotomy was 
performed, in which bone tissue was found adhered to the mesentery of the small intestine that generated a complete 
obstruction. The bone material was removed and the intestinal flow was reestablished, freeing the obstruction in the small 
intestine.

Keywords
Ossification, Heterotopic, Mesentery, Intestinal Obstruction, Sepsis.

Resumen
Presentación del caso. Se trata de un masculino de 49 años, con historia de un trauma abdominal cerrado con un objeto 
contuso sin alteraciones hemodinámicas. La ecografía focalizada de traumatismos resultó positiva a líquido libre en la 
cavidad abdominal en tres ventanas. Intervención terapéutica. Fue sometido a múltiples laparotomías exploratorias con 
lavados de cavidad abdominal posterior a presentar un cuadro de abdomen séptico Björk 4, quien después de 38 días de 
estancia intrahospitalaria presentó una fístula enteroatmosférica que causaba un déficit nutricional. En una intervención 
quirúrgica se realizó el cierre de la fístula enteroatmosférica, con el hallazgo de tejido óseo trabecular en cavidad 
abdominal, correspondiente a osificación heterotópica intraabdominal de formación reciente. Evolución clínica. Luego 
de la anastomosis del intestino delgado presentó signos de obstrucción intestinal, a causa de esto, se realizó una nueva 
laparotomía exploratoria, en la que se encontró tejido óseo adherido al mesenterio del intestino delgado que generó una 
obstrucción completa, se extirpó el material óseo y se logra restablecer el flujo intestinal liberando la obstrucción en el 
intestino delgado.

Palabras clave
Osificación Heterotópica, Mesenterio, Obstrucción Intestinal, Sepsis.

Osificación heterotópica 
mesentérica como causa 
de obstrucción intestinal 
en un paciente con 
abdomen séptico
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Introduction
Heterotopic ossification is a benign process 
consisting of the formation of bone tissue 
in tissue other than the skeletal system. It 
is classified as an infrequent and incidental 
finding in most cases, that occurs most 

frequently as a complication of orthopedic 
surgery and may be observed during the 
healing process of midline abdominal inci-
sions. Bone formations have been evidenced 
in the greater omentum, abdominal wall 
and rarely in the mesentery.i



Although the mechanism of tissue 
formation is unclear, some authors describe 
it as a reactive process with an exuberant 
response to a traumatic or surgical stim-
ulus. Although studies have attributed 
this mechanism to infectious and tumor 
processes, it has also been associated with 
genetic alterations.ii Other authors suggest 
that osteoblasts are released into the 
surrounding tissues when a surgical wound 
injures the xiphoid appendix.iii The presence 
of foreign bodies, such as non-absorbable 
threads, mesh, gauze, abscesses, necrotic 
tissue, or iodopovidone, can serve as a nidus 
for heterotopic ossification.iv

Case presentation
A 49-year-old man with no known medical 
history, who consulted with a history of 
closed abdominal trauma with a blunt object; 
he was hit in the hypogastrium with a metal 
bar. After the event, he was taken to the 
emergency unit of the regional hospital of 
San Miguel. He presented diffuse abdominal 
pain, without alteration in neurological status, 
alert, oriented, grunting, hemodynamically 
stable, with blood pressure of 130/95 mmHg, 
heart rate of 95 beats per minute and 
weighing of 85 kg. On physical evaluation, he 
presented moderate abdominal pain.

Focused assesment with sonography 
in trauma was positive for free fluid in the 
abdominal cavity in three windows.

Laboratory tests reported leukocytosis 
with neutrophilia and mild anemia; he 
underwent an emergency exploratory lapa-
rotomy. In this procedure, 2500 mL of blood 
were found in the abdominal cavity, a small 
bowel lesion with vascular compromise at 
the mesentery level, as well as an intestinal 
segment of 80  cm with ischemic changes. 
These changes started at 2.90 meters from 
the angle of Treitz, ending about 10  cm 
from the ileocecal valve, and a resection 
and confection of the terminal ileostomy 
was performed. The abdominal cavity was 
managed as an open abdomen, utilizing a 
Bogotá bag, with plans for a second abdom-
inal exploration, subsequently.

After 48 hours, the patient remained 
stable with a blood pressure of 125/80 
mmHg and a heart rate of 88 L/min. A new 
surgical procedure was undertaken to eval-
uate the cavity; the abdomen was found 
to be clean and free of any intestinal leaks. 
There was no evidence of any free liquid, and 
the closure was performed by layers using 
caliber  1 braided multifilament sutures to 
close the aponeurosis and nylon 1 as reten-
tion sutures. Additionally, a Penrose drain 
was placed. On the tenth day of the hospi-

talization, a culture of the abdominal cavity 
revealed the presence of Escherichia coli. The 
infection was promptly treated with ceftri-
axone 1  g every 12 hours and metronida-
zole 500 mg every eight hours administered 
intravenously. After 13 days of hospital stay, 
he presented deterioration of hemodynamic 
status with blood pressure of 100/60 mmHg 
and increased heart rate up to 120 beats per 
minute. Also, there was evidence of leakage 
of intestinal material through the surgical 
wound, and leukocytosis with neutrophilia 
was reported (Table 1). Consequently, an 
exploratory laparotomy was performed, 
which confirmed a septic abdomen with 
leakage of intestinal material through a 
perforation in the small intestine of approxi-
mately 2 cm, which failed to be categorized 
at the space from the angle of Treitz due 
to the presence of a frozen abdomen; the 
macroscopic characteristics of the intestinal 
fluid generated the suspicion of localization 
in the ileum (Figure 1a).

After 21 days of hospitalization, the 
culture of the abdominal cavity was reported 
positive for Pseudomonas aeruginosa, and 
antimicrobial therapy was initiated with 
imipenem cilastatin at a dose of 500 mg 
intravenous every six hours for 21 days.

Treatment
The patient underwent nine exploratory 
laparotomies over a period of 38 days, in 
which cavity washouts were performed with 
0.9 % saline solution with an average of four 
to six liters in each intervention to control 
the leakage of intestinal material and reduce 
abdominal contamination. Multiple maneu-
vers were attempted, such as splinting of the 
fistula with Foley type catheter (Figure 1b), 
techniques such as Rivera´s condom suturev 
(Figure 1c), and placement of a negative 
pressure system to avoid contamination of 
the abdominal cavity. In addition, he was 
given nutritional support with the use of 
total parenteral nutrition and transferred to 
the intensive care unit. The use of noradren-
aline at a dose of 20  μg/h was necessary, 
with a gradual reduction of the dose as the 
septic focus was controlled.

After the control of the enteroatmo-
spheric fistula (Figure 2), it was determined 
that the patient had a septic abdomen 
Björk 4,vi with a proximal lesion in the small 
intestine that generated an approximate 
output of 2 to 3 L per day; consequently, he 
presented a nutritional deterioration, with a 
weight loss of 25 kg, in addition to frequent 
episodes of dehydration with periods of 
hypovolemic shock that reverted with the 
administration of 0.9  % saline solution. For 
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Figure 1. A. Leakage of intestinal material. It is evident when removing the retention stitches, opening of the abdominal cavity with 
leakage of intestinal material and dehiscence of the aponeurosis. B. Fistula splinting with Foley catheter. C. Rivera´s condom technique

A B C

Figure 2. Frozen abdomen, Björk 4
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Table 1. Sequence of laboratory tests 

Laboratory test Days

1 3 14 20 43 55 69 74 77

Leukocytes /mm3 23 100 14 900 25 000 9480 12 800 13 100 12 260 15 000 8830

Neutrophils % 86 % 87 % 87 % 74 % 65 % 64 % 85 % 82 % 65 %

Hemoglobin g/dL 9.7 11 11.7 11.1 11.9 13.4 11.3 8.7 11.2

Platelets /μL 184 000 139 000 680 000 423 000 202 000 178 000 252 000 274 000 326 000

Albumin g/dL  - 2.1 3.2 2.1 3.1 3.3 3.2 2.8 2.2

Sodium meq/L 137 138 127 137 134 135 135 139 142

Potassium meq/L 5.1 3.5 4.8 4.1 3.6 4 4 3.5 3.8

Magnesium mg/dL 1.5 1.8 1.8 1.2 2 2 1.4 2 2

Calcium mg/dL 7.2 6.7 9 7.8 8.8 9.4 8.2 7.7 7.9

Chlorine meq/L 103  - 89.7 106 95.5 98.4 100 106 105

Creatinine mg/dL 1.36 1.22 1.1 1.03 0.99 1.06 0.97 0.89 0.87

Glucose mg/dL 145 120 113 125 103 88.7 157 122 107

Urea nitrogen mg/dL 18.5 18.8 25.1 24.2 34.9 35.9 13.8 25.4 11.5

Fuente: Data obtained from the clinical record.



this reason, it was decided to use octreo-
tide at a dose of 0.1  mg subcutaneous 
every eight hours and loperamide 2  mg 
orally every eight hours.

Due to the complexity of the case, it was 
decided to transfer the patient to a special-
ized center (Medical Surgical Hospital) on 
the 65th day of in-hospital stay, where he 
was evaluated by the complex abdominal 
team and by the nutrition specialty of that 
hospital. It was decided to perform the 
tenth exploratory laparotomy with intestinal 
resection of the fistula segment (Figure 3a) 
and a manual small bowel anastomosis was 
performed. The distance from the Treitz 
angle was not determined because the 
abdomen was still partially frozen. During 
this intervention, while the release of the 
firm adhesions was being performed, a frag-
ment of tissue was found that resembled a 
bone structure with trabecular appearance 
located between the intestinal loops and 
adhered to the mesentery of the terminal 
ileum that, when extracted, showed scarce 
bleeding and texture similar to cancellous 
bone (Figure 3b), and surgical intervention 
was completed by closing the abdominal 
wall in layers, including skin.

Forty-eight hours after the surgery, he 
presented intestinal obstruction, character-
ized by marked abdominal distention and 
the absence of output by terminal ileos-
tomy. As a result, an emergency surgery 
was conducted. During the procedure, 
multiple firm adhesions were identified 
between small bowel loops and multiple 
transition zones between intestinal dilata-
tion and segments with collapsed intestinal 
lumen. Additionally, a structure resembling 
bone tissue in the mesentery that condi-
tioned the intestinal obstruction was found. 

This generated some areas of complete 
stenosis without passage of intestinal mate-
rial through the small intestine, the integrity 
of the anastomosis performed in previous 
surgery was confirmed. In light of the find-
ings, the adhesions were dislodged, the 
segmental regions of heterotopic ossifica-
tion of the small bowel were extracted, and 
consequently, the intestinal passage was 
reestablished (Figure 3c).

On the 72nd day of in-hospital stay, 
forty-eight hours after surgery, a new 
surgical intervention was performed in 
which the abdominal cavity was evalu-
ated, followed by definitive closure of the 
abdominal wall; the abdomen was found 
to be clean, without intestinal adhesions, 
without edema of the intestinal loops, with 
the anastomosis intact, the aponeurosis 
retracted and a functional ileostomy, for this 
reason, definitive closure of the abdominal 
cavity was performed (Figure 3d).

Outcome
The removal of bone tissue from a 
portion adjacent to the mesentery of the 
terminal ileum managed to reverse the 
obstruction, observing intestinal mate-
rial outflow through the ileostomy in the 
transoperative period.

Ileostomy output measurements, which 
at the beginning was 1300 mL in 24 hours, 
decreased to output between 800 and 
1100 mL in 24 hours after the last interven-
tion, parenteral nutrition was suspended 
with adequate tolerance to the oral route.

After 75 days of intrahospital stay, 
the culture of the abdominal cavity was 
reported positive for Morganella morganii 
spp; for this reason, treatment was started 

Figure 3. A. Small intestine segment. B and C. Bone fragments. D. Abdominal cavity closure

A C

B

D
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with ciprofloxacin 0.4  g intravenous 
every 12 hours for 14 days.

Complementary imaging and labora-
tory studies were performed that could 
be associated with heterotopic ossifica-
tion. Abdomino-pelvic computed tomog-
raphy on the 78th day of in-hospital stay 
identified bony formations adhered to 
the small bowel mesentery (Figure 4a). 
Thyroid ultrasonography described it within 
normal limits. Parathyroid hormone was 
reported at 32.5 pg/mL.

The macroscopic histopathological 
study recorded the finding of irregular 
bone fragments that together measured 
8  cm. The microscopic findings corre-
sponded to fragments of mature trabecular 
and medullary bone tissue, mesenchymal 
metaplasia composed of mature bone 
tissue, with no atypia or malignancy on 
examination (Figure 4b).

The patient had an adequate clinical 
evolution, with adequate tolerance to 
the oral route, the abdomen was soft and 
depressible, functional ileostomy with peri-
stalsis present and normal, with no signs of 
intestinal obstruction, the operative wound 
with approximated edges, without secre-
tions, due to this, discharge was decided 
after 79 days of admission with good clinical 

condition, with the follow-up plan by the 
complex abdomen team of the Medical 
Surgical Hospital (Figure 5).

Clinical diagnosis
Histopathological diagnosis confirms mesen-
teric heterotopic ossification as the cause of 
intestinal obstruction following resolution of 
the enteroatmospheric fistula.

Discussion
Heterotopic osteogenesis is a rare pathology 
with very few reports;vii currently, there 
are about 75 cases reported according 
to searches in EMBASE and PUBMED,iii,viii-xii 
reviews have found that this entity occurs 
mostly in patients of middle to late adult-
hood, with a predominance of male 
patients.xiii In the majority of patients with 

Figure 4. A. Abdominal tomography with heteroto-
pic osteogenesis indicated by arrow. B. Fragments of 
mature trabecular and medullary bone tissue

A

B

Figure 5. Timeline

2022
May 5 Initial exploratory laparotomy

Blunt abdominal trauma. 
FAST (+) 3 windows.
Findings: Injury to mesentery of distal ileum + confection of ileostomy
terminal.

May 6 Cavity evaluation and lavage
Cavity lavage with SSN 0.9 % + placement of Penrose drain in 
abdominal cavity.

May 17 Laparotomy for intestinal leakage
Abdominal sepsis due to intestinal perforation, proximal to ileostomy. 
Frozen abdomen, placement of Foley catheter and Bogota bag.

May 19 to 
May 22

Cavity evaluation
Enteroatmospheric �stula.
Cavity lavage.
Fistula splinted with Foley catheter.
.

May 27 Abdominal cavity evaluation
Cavity lavage + Rivera condom placement.

May 30 to
June 17

Abdominal cavity lavage + Rivera condom collection.

June 22 to 
June 24

Abdominal cavity lavage + placement of negative pressure system.

July 8 Transfer to San Salvador
Transfer to Medical Surgical Hospital in San Salvador, for specialized 
management.

July 11 First �nding of heterotopic ossi�cation
Exploratory laparatomy: resection of intestinal section with �stula + 
small bowel anastomosis.

July 13 Evaluation of the abdominal cavity
Obstructive abdomen secondary to bone fragment adhered to 
mesentery of small intestine + placement of Bogota pouch.

July 15 Cavity evaluation and lavage
Cavity lavage. 
Integral anastomosis. 
Obstructive picture resolved.
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septic abdomen who have undergone 
multiple abdominal surgical interventions,xiv 
according to the results of pathological 
studies, the presence of mature bone forma-
tions with trabecular structure similar to that 
of cancellous bone has been determined.xv 

These findings inside the abdominal cavity 
being the cause of intestinal obstruction are 
a rarely described pathology.

The pathophysiology of the formation 
of this bone tissue in the abdominal cavity 
is still unknown. It is theorized that hetero-
topic osteogenesis is due to stimulation of 
pluripotential mesenchymal stem cells in 
response to inflammation, causing differen-
tiation of these stem cells into osteoblasts.xi 
Multiple cases of intestinal obstruction asso-
ciated with heterotopic ossification have 
been reported over the years, in addition 
to other symptomatologies, such as early 
satiety and epigastralgia.xvi

After the removal of this bone structure, 
the permeability of the intestinal tract was 
achieved, improving the passage of intes-
tinal contents, which makes this pathology 
one more complication that a patient 
who has undergone multiple abdominal 
surgeries may suffer, as detailed by Althaqafi 
et al. in their review of cases.xv

As detailed in the timeline (Figure 5), 
the patient's evolution was satisfactory for 
the resolution of the intestinal obstruction; 
the symptoms of this entity may not be 
specific, with vague abdominal symptoms, 
such as vague abdominal pain, nausea, and 
vomiting. Due to the limited research on 
these cases, it is challenging to identify this 
entity as the root cause of the issue. Typi-
cally, the diagnosis is made incidentally. In 
this case, serial measurements of calcium 
and parathyroid hormone were conducted, 
but they did not reveal any alterations, thus 
preventing any correlation with endocrino-
logical entities to date.

Medical therapies, including bisphos-
phonates and NSAIDs, may help mitigate 
recurrence, but further research is needed to 
determine the efficacy.xvii Some authors have 
advocated surgical resection, while others 
suggest that this may induce further hetero-
topic mesenteric ossification formation.

Heterotopic mesenteric ossification 
must be considered in those patients in 
whom mineralization of the mesentery is 
detected on CT scans, especially if there 
has been major surgery or previous trauma. 
As presented in this case, ossification can 
develop within a few weeks of major surgery 
and can progress and evolve to form wide 
or irregular ossification laminae, leading to 
bowel obstruction and perforation. Radi-
ologists and surgeons must not dismiss 

early signs of ossification as surgical or other 
foreign material to avoid misdiagnosis.xii

Funding
No external funds were available.

References
i.	 Choi H, Choi J-W, Ryu DH, Woo CG, Kim KB. 

Spontaneous heterotopic mesenteric 
ossification around the pancreas causing 
duodenal stenosis: A case report with 
literature review. International Journal of 
Surgery Case Reports. 2021;81:105702. 
DOI: 10.1016/j.ijscr.2021.105702

ii.	 Amalfitano M, Fyfe B, Thomas SV, Egan KP, 
Xu M, Smith AG, et al. A case report of 
mesenteric heterotopic ossification: 
Histopathologic and genetic findings. 
Bone. 2018;109:56-60. DOI: 10.1016/j.
bone.2018.01.006

iii.	 Bahmad HF, Lopez O, Sutherland T, Vinas M, 
Ben-David K, Howard L, et al. Heterotopic 
mesenteric ossification: a report of 
two cases. JPTM. 2022;56(5):294-300. 
DOI: 10.4132/jptm.2022.07.23

iv.	 Cao G, Zhang S, Wang Y, Quan S, Yue C, 
Yao J, et al. Pathogenesis of acquired 
heterotopic ossification: Risk factors, cellular 
mechanisms, and therapeutic implications. 
Bone. 2023;168:116655. DOI: 10.1016/j.
bone.2022.116655

v.	 Muñoz-Ruiz EO, Bravo-Flórez NM, Herrera 
Chaparro JA, Vallejo-Vallecilla G. Nueva 
técnica para control de contaminación de 
fístulas enteroatmosféricas en abdomen 
abierto Björck 4. Método de Capilaridad 
(MECA). Rev Colomb Cir. 2021;37(1):90-95. 
DOI: 10.30944/20117582.939

vi.	 Björck M, Kirkpatrick AW, Cheatham M, 
Kaplan M, Leppäniemi A, De Waele JJ. 
Amended Classification of the Open 
Abdomen. Scand J Surg. 2016;105(1):5-10. 
DOI: 10.1177/1457496916631853

vii.	 Louis EM, Nicolaou S. Bowel obstruction 
and perforation secondary to progressive 
heterotopic mesenteric ossificans. Radiology 
Case Reports. 2022;17(10):3651-3654. 
DOI: 10.1016/j.radcr.2022.06.010

viii.	 Andrea Aurelio R, Nicola DR, Stefani C, 
Francesco S, Alberto F, Anna Vittoria M, et al. 
An unusual case of bowel obstruction 
in emergency surgery: The heterotopic 
mesenteric ossification. SAGE Open Medical 
Case Reports. 2020;8:2050313X2092604. 
DOI: 10.1177/2050313X20926042

ix.	 Ferreira C, Gomes C, Melo A, Tenreiro 
N, Pinto B, Moreira H, et al. Heterotopic 
mesenteric and abdominal wall ossification 
- Two case reports in one institution. 

Alerta 2024; 7(1):5-11
Mesenteric Heterotopic Ossification as a Cause of Intestinal Obstruction in a Patient with a Septic Abdomen

10

https://www.doi.org/10.1016/j.ijscr.2021.105702
https://www.doi.org/10.1016/j.bone.2018.01.006
https://www.doi.org/10.1016/j.bone.2018.01.006
https://www.doi.org/10.4132/jptm.2022.07.23
https://www.doi.org/10.1016/j.bone.2022.116655
https://www.doi.org/10.1016/j.bone.2022.116655
https://www.doi.org/10.30944/20117582.939
https://www.doi.org/10.1177/1457496916631853
https://www.doi.org/10.1016/j.radcr.2022.06.010
https://www.doi.org/10.1177/2050313X20926042


International Journal of Surgery Case 
Reports. 2017;37:22-25. DOI: 10.1016/j.
ijscr.2017.06.004

x.	 Hansen Ø, Sim F, Marton PF, Grüner 
O-PN. Heterotopic Ossification of the 
Intestinal Mesentery. Pathology - Research 
and Practice. 1983;176(2-4):125-130. 
DOI: 10.1016/S0344-0338(83)80004-1

xi.	 Koolen PGL, Schreinemacher MHF, 
Peppelenbosch AG. Heterotopic 
Ossifications in Midline Abdominal Scars: A 
Critical Review of the Literature. European 
Journal of Vascular and Endovascular 
Surgery. 2010;40(2):155-159. DOI: 10.1016/j.
ejvs.2010.03.010

xii.	 Navarro-Briceño Y, Villalba-Meneses CP. 
Osificación heterotópica intraabdominal: 
reporte de caso. RCHRAD. 2021;27(4):7700. 
DOI: 10.24875/RCHRAD.M21000012

xiii.	 Lai H-J, Jao S-W, Lee T-Y, Ou J-J, Kang J-C. 
Heterotopic Mesenteric Ossification After 
Total Colectomy for Bleeding Diverticulosis 
of the Colon—A Rare Case Report. Journal 
of the Formosan Medical Association. 
2007;106(2):S32-S36. DOI: 10.1016/S0929-
6646(09)60350-8

xiv.	 Çelik SU. Heterotopic mesenteric and 
omental ossification incidentally found 
in a patient with multiple abdominal 
surgical operations because of gunshot 
injury. Ulus Travma Acil Cerrahi Derg. 2018. 
DOI: 10.5505/tjtes.2018.44014

xv.	 Althaqafi RMM, Assiri SA, Aloufi RA, 
Althobaiti F, Althobaiti B, Al Adwani M. 
A case report and literature review of 
heterotopic mesenteric ossification. 
International Journal of Surgery Case 
Reports. 2021;82:105905. DOI: 10.1016/j.
ijscr.2021.105905

xvi.	 Oroian T. S2994 History of Parachuting 
as Cause of Heterotopic Mesenteric 
Ossification in an Elderly Male. Am J 
Gastroenterol. 2021;116(1):S1239-S1240. 
DOI: 10.14309/01.ajg.0000785508.41498.e8

xvii.	 Honjo H, Kumagai Y, Ishiguro T, Imaizumi 
H, Ono T, Suzuki O, et al. Heterotopic 
Mesenteric Ossification After a Ruptured 
Abdominal Aortic Aneurism: Case Report 
With a Review of Literatures. International 
Surgery. 2014;99(4):479-484. DOI: 10.9738/
INTSURG-D-13-00074.1

DOI: 10.5377/alerta.v7i1. 16210
Valladares Arriaga SA, et al.

11

https://www.doi.org/10.1016/j.ijscr.2017.06.004
https://www.doi.org/10.1016/j.ijscr.2017.06.004
https://www.doi.org/10.1016/S0344-0338(83)80004-1
https://www.doi.org/10.1016/j.ejvs.2010.03.010
https://www.doi.org/10.1016/j.ejvs.2010.03.010
https://www.doi.org/10.24875/RCHRAD.M21000012
https://www.doi.org/10.1016/S0929-6646(09)60350-8

https://www.doi.org/10.1016/S0929-6646(09)60350-8

https://www.doi.org/10.5505/tjtes.2018.44014
https://www.doi.org/10.1016/j.ijscr.2021.105905
https://www.doi.org/10.1016/j.ijscr.2021.105905
https://www.doi.org/10.14309/01.ajg.0000785508.41498.e8
https://www.doi.org/10.9738/INTSURG-D-13-00074.1
https://www.doi.org/10.9738/INTSURG-D-13-00074.1


[12]

Introduction
Eisenmenger syndrome (ES) is the most 
severe presentation of pulmonary arterial 
hypertension; clinically, it is characterized by 
the presence of an unrepaired congenital 
heart defect (CHD) that allows the pres-
ence of a shunt between the systemic and 

pulmonary circulation as a ventricular septal 
defect and atrial septal defect.i

In Europe, ES shows a reported preva-
lence of 1  to 5.6  % in cohorts of patients 
with CHD.ii In El Salvador, there was a registry 
of 70 000 newborns during 2017, and 1173 
presented CHD, which implies a risk for 
the development of ES.iii

Abstract
Eisenmenger syndrome is the most severe form of pulmonary arterial hypertension secondary to an unrepaired congenital 
heart disease. Despite the low prevalence, it remains a challenge for the public health service of developing countries due 
to the complexity of the treatment. Case presentation. A female patient without known medical history, who consults 
with dyspnea on exertion and polycythemia. Treatment. A transesophageal echocardiogram was performed, showing an 
ostium secundum atrial septal defect and severe pulmonary arterial hypertension with a right-left shunt. Supplemental 
oxygen was administrated and pharmacological treatment was started. Outcome. The patient presented remarkable 
clinical improvement to dyspnea, she was discharged with medical reference to the Adult Congenital Heart Disease clinic 
at Rosales National Hospital.

Keywords
Eisenmenger Complex, Pulmonary Arterial Hypertension, Heart Defects, Congenital, Polycythemia.

Resumen
El síndrome de Eisenmenger es la forma más severa de presentación de hipertensión arterial pulmonar secundaria a defectos 
cardíacos congénitos no reparados, aunque su prevalencia es baja, continúa siendo un reto para los sistemas de salud de los 
países en vías de desarrollo por su complejidad en el manejo. Presentación del caso. Paciente femenina sin antecedentes 
médicos conocidos quien consulta por disnea relacionada a los esfuerzos y policitemia. Intervención terapéutica. Se realiza 
ecocardiograma transesofágico que arroja la presencia de defecto interatrial tipo ostium secundum e hipertensión arterial 
pulmonar severa, con cortocircuito de derecha a izquierda, se inicia oxigenoterapia y terapia farmacológica. Evolución 
clínica. Paciente permaneció ingresada presentando notable mejora a la disnea, se le dio de alta con referencia a la clínica 
de cardiopatías congénitas del adulto en Hospital Nacional Rosales.
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It is considered a systemic disease with 
multi-organ involvement, which explains 
the various manifestations presented by 
patients suffering from it, such as exercise 
intolerance, erythrocytosis, dyspnea, central 
and peripheral cyanosis, digital clubbing, 
headaches, cerebrovascular accidents, 
brain abscesses, hemorrhages, thrombosis, 
iron deficiency, anemia, hyper-viscosity 
syndrome, among others.iv

The treatment of patients with ES is 
limited to palliative management due to 
the difficulty of accessing cardiopulmonary 
transplantation as a curative treatment; 
however, there are advances in phar-
macological management with antiar-
rhythmic drugs, prostacyclin analogs, and 
diuretics, among others.v

Case presentation
This report is about a 37 year-old woman 
who consulted with a month history of 
dyspnea related to moderate physical 
exertion that decreased with repose, and 
during the last 24 hours, had progressed 
to dyspnea on minimal exertion and was 
accompanied by acrocyanosis, fatigue, 
generalized weakness, oppressive precor-
dial pain associated with physical activity, 
which improved with rest. Palpitations, 
syncope, or other symptoms, were ruled 
out. The patient went to a private practice 
and was referred to the San Rafael National 
Hospital for inpatient management due to 
the identification of polycythemia.

There was a history of two previous 
pregnancies, with no other diagnosed 
medical conditions. On exploring the health 
medical history, the patient described 
episodes of perioral cyanosis since child-
hood that subsided without having 
received specific treatment.

In the physical evaluation, tachypnea 
was identified, with diaphoresis and peri-
oral cyanosis. In addition, the patient exhib-
ited a heart rate of 100 bpm, respiratory rate 
of 22 rpm, blood pressure of 90/60 mmHg, 
oxygen saturation of 70 % at room temper-
ature; There was perioral cyanosis, acro-
cyanosis and hippocratic fingers (Figure 1), 
neck with bilateral jugular ingurgitation at 
90° to the edge of the jaw, decreased vesic-
ular murmur was auscultated, with bilateral 
basal crepitant rales in lung fields, regular 
heart rhythm, end-systolic murmur in mitral 
focus III/IV with Rivero-Carvallo sign, flat 
abdomen, painful on palpation in the right 
upper quadrant, liver 1 cm below the costal 
margin, positive hepatojugular reflux.

Therapeutic intervention
The patient was transferred to the area 
of maximum urgency, where manage-
ment began with supplemental oxygen 
at 15  L/min with a reservoir mask; a 
hemogram was taken (Table 1), polycy-
themia was detected, and an electrocar-
diogram (Figure 2) (Figure 3) reflected an 
enlarged cardiac silhouette.

Table 1. Admission hemogram taken at the maxi-
mum urgency unit of the San Rafael National Hospital

Results

Red line

Hemoglobine 18.5 g/dL

Hematocrit 55.6 %

Mean corpuscular volume 89.5 μg

Mean corpuscular hemoglobin 29.8 pg

Erythroblasts 0.75 %

White line

White blood cells 5.91 ×103 μL

Neutrophils 72.7 %

Lymphocytes 22.0 %

Platelet line

Platelets 247x103/μl

Mean platelet volume 10.7 fL

Figure 1. Finger clubbing
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After the patient was stabilized, she was 
transferred to the intermediate care unit, 
with heart rate of 87  bpm, respiratory rate 
of 16 rpm, blood pressure of 100/60 mmHg, 
oxygen saturation of 85  % with O₂ with 
reservoir mask with FIO₂ 100  %. Arterial 
blood gases reported moderate respiratory 
distress syndrome (Table 2), due to which 
furosemide 20  mg intravenous (IV) every 
eight hours and acetylsalicylic acid 100 mg 
orally every day were started.

Table 2. Arterial blood gas

Parameter Value

pH 7.45

paCO₂ 17 mmHg

pO₂ 39 mmHg

SO₂ 77 %

HCO₃ 11.8 mmHg

BE -9.6 mmol/L

TCO₂ 12.6 mmol/L

The transthoracic echocardiogram taken 
on the second day of admission reported 
left chambers with normal diameters, 
dilated right chambers. It was not possible 
to define the continuity defect in the inter-
atrial septum, and it was also difficult to 
define a shunt due to the presence of severe 
tricuspid regurgitation that collided with 
the septum. The pericardium was reported 
normal, and the aortic and mitral valves 
were functional with moderate pulmonary 
valve dysfunction; normal systolic function, 
left ventricular ejection fraction of 53  %, 
and pulmonary artery systolic pressure 
of 88 mmHg, were found

After four days, a transesophageal ultra-
sound was performed, which showed an 
ostium secundum-type lesion (Figure 4).

Clinical evolution
The patient was maintained on supple-
mental oxygen through a reservoir mask at 
15 L/min, and treatment was started with 
sildenafil 25 mg orally every eight hours 
in the second day of admission, as well as 
a single dose of digoxin (0.25 mg IV). The 
patient presented favorable evolution with 
improved dyspnea at rest, and oxygen satu-
ration between 85 and 90 %.

The patient continued with furosemide 
20 mg IV every eight hours and acetylsalicylic 
acid 100 mg orally every day. Phlebotomies 
of 200 mL were administered with a volume 
replacement of 200 mL of 0.9 % saline solu-

Figure 2. Electrocardiogram of 12 leads. Taken in maximum urgency unit. Reports: 
sinus rhythm, heart rate 100 bpm, electrical axis deviation to the right, high voltage 
P wave, R wave > 6 mm in V1, Lewis index = -25, Cabrera index = 0.87, suggestive of 
right ventricular hypertrophy

Figure 3. Chest X-ray taken in the maximum urgency unit. Anteroposterior projec-
tion, showing magnification of the cardiac silhouette by projection. Dilatation of the 
pulmonary artery trunk and prominent right interlobar artery with decreased peri-
pheral pulmonary vasculature. Pattern of pulmonary hypertension

Figure 4. Transesophageal echocardiogram. Interatrial septum with orifice measuring 
22 mm, with wide right-to-left shunt, osteum secundum type. Tricuspid valve with 
wide regurgitation jet that goes to the interatrial septum and reaches the septal defect
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tion every day for five days. Subsequently, 
after 11 days of hospital stay, the patient 
was transferred to the intermediate care 
unit, where oxygen therapy was reduced 
to a minimum of 3  L/min. After fifteen 
days of management, she was discharged 
from the hospital with furosemide 40 mg 
orally every 12 hours, sildenafil 25 mg every 
eight hours, and supplemental oxygen 
at 3  L/min with nasal cannula. Finally, the 
patient was referred to the Adult Congenital 
Heart Disease Clinic of the Rosales Nacional 
Hospital for follow-up.

Clinical diagnosis
Eisenmenger syndrome associated with 
an unrepaired ostium secundum atrial 
septal defect.

Discussion
Eisenmenger's syndrome consists of a 
variety of symptoms such as dyspnea, 
cyanosis, precordial pain, clubbed fingers, 
syncope, hemoptysis, etc., which are the 
result of untreated CHD. Any CHD that leads 
to the development of pulmonary arterial 
hypertension can cause SE. It usually occurs 
in atrioseptal defects, ventricular septal 
defects, atrioventricular defects, and persis-
tent ductus arteriosus.v

ES is a rare clinical entity that affects 
patients who do not have adequate access 
to health services in rural areas or devel-
oping countries, in which large CHD can go 
undetected for years.iv In the case presented, 
the patient presented symptomatology 
congruent with ES without a history of CHD, 
which delayed the diagnosis, with the social 
risk factors described.

The pathophysiology that leads to the 
ES development is a consequence of left-
to-right shunts, which cause an increase 
in pulmonary vascular resistance and the 
alteration of vasoactive mediators triggering 
vasoconstriction and vascular remodeling, 
which consists of smooth muscle prolifera-
tion and thrombosis caused by an increase 
in blood flow resistance. Consequently, 
there is a chronic increase in pulmonary 
pressure and right ventricular pressure when 
pulmonary artery pressure exceeds systemic 
pressure, thus reversing to a right-to-left 
shunt and establishing ES.v

The right-to-left shunt allows deoxygen-
ated blood to enter the systemic circulation, 
causing systemic manifestations such as 
erythrocytosis, cyanosis, exercise intoler-
ance, palpitations, acropaquia, jugular 
ingurgitation, lower limb edema, livedo 
reticularis, among others.vi

Hypoxia and chronic cyanosis generate 
multiorgan compromise, which produces 
secondary erythrocytosis as a maladaptive 
response to hypoxemia; this adaptation 
triggers iron deficiency and hyper-viscosity 
syndrome that increases morbidity and the 
frequency of patient hospitalization.vii

On the other hand, compensated eryth-
rocytosis generates a balance in iron and 
ferritin levels with elevated hematocrit; 
in these patients VHS symptoms are mild 
or nonexistent, and the risk of presenting 
thrombotic events is low, as long as hema-
tocrit levels do not exceed 70 %.viii Whereas, 
in patients with decompensated erythrocy-
tosis, a balance between increased hemato-
crit levels and iron reserves is not achieved 
causing moderate to severe VHS symp-
toms.ix The highest hematocrit recorded in 
the case presented was 56.9 %, with a low 
risk of VHS and thrombotic events. Iron and 
ferritin levels were not identified.

In terms of diagnosis, some studies, such 
as the electrocardiogram, have a comple-
mentary role, allowing early detection of 
arrhythmias, right ventricular hypertrophy, 
and the presence of right bundle branch 
block. Frequently, the following can be 
identified: right axis deviation, presence of 
pulmonary P wave, QTc prolongation, ST 
depression/T inversion in the right precor-
dial leads V1-V4, and leads DII, DIII, and aVF.x 
Similarly, transthoracic echocardiography, 
which is the most relevant monitoring tool, 
allows identification of cardiac morphology 
and function.x In this case in question, an 
atrial septal defect was suspected at the 
level of its middle portion with right-to-left 
shunt, which was confirmed by transesoph-
ageal echocardiography.

In the same way, cardiac magnetic reso-
nance imaging allows the evaluation of 
ventricular function and its volumes, being 
a useful non-invasive tool to determine 
the pulmonary flow to systemic flow ratio, 
it is not available in all healthcare centers. 
It should not be conducted on unstable, 
dyspneic or oxygen-dependent patients.xi

Finally, right cardiac catheterization, 
which is considered the gold standard, 
allows confirmation of the diagnosis and 
differentiation between pulmonary hyper-
tension of other origin since it is a direct 
hemodynamic evaluation; patients with 
SE have a higher mean pulmonary artery 
pressure and pulmonary vascular resistance 
than patients with idiopathic pulmonary 
arterial hypertension.xii

The key to the treatment of patients with 
ES lies in avoiding alteration of the balance 
of the pathophysiological state, which 
implies close monitoring by a multidisci-
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plinary team focused on the prevention and 
management of complications.xiii Supple-
mental oxygen does not reduce the risk of 
mortality or increase tissue oxygenation, 
and can cause dry mucous membranes in 
the upper airway, predisposing patients 
to epistaxis and hemoptysis. It is recom-
mended when an increase in oxygen satu-
ration in the bloodstream and a consistent 
improvement in symptoms are present.xiv

Elevated hemoglobin values in these 
patients should not be treated like other 
types of polycythemia; routine phleboto-
mies are associated with adverse outcomes 
such as iron deficiency and increased risk of 
thrombotic events. Selected patients may 
benefit from occasional phlebotomies with 
isovolumetric replacement, for example, 
patients with moderate to severe symptoms 
of hyperviscosity or hematocrit > 65 %.xv

Anticoagulation therapy is not recom-
mended for all patients as it has not been 
shown to reduce mortality and may increase 
the risk of bleeding. Hence, it is recom-
mended only for patients with hemostatic 
risk factors such as atrial fibrillation, atrial 
flutter, prosthetic valves, blood stasis, and 
absence of hemoptysis.xvi

Drug therapy is based on three different 
metabolic pathways, endothelin receptor 
antagonists, phosphodiesterase-5 inhibi-
tors, and prostacyclins. Bosentan, an endo-
thelin receptor antagonist, is the first 
drug to improve exercise tolerance and 
decrease mean pulmonary arterial pres-
sure and pulmonary vascular resistance. It 
is considered first-line treatment, a result 
comparable to those shown by phospho-
diesterase-5 inhibitors such as sildenafilxvii. 
Also, prostacyclins, a third-line treatment, 
prevent the risk of infection and paradoxical 
thrombotic events.xviii

Surgical intervention to repair CHD is 
recommended in the terminal phase of the 
disease, with variable results.xix On the other 
hand, cardiopulmonary transplantation is 
the definitive treatment accompanied by 
pharmacological treatment.xvii

Early detection of CHD and intervention 
before the onset of irreversible alterations 
lead to a better quality of life; in this regard, 
it is recommended that adequate cardiac 
screening be implemented in newborns and 
children who present symptoms sugges-
tive of heart disease, and adequate educa-
tion to parents or caregivers to identify the 
warning signs and symptoms.xx
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Introduction
Kartagener syndrome (KS) is an autosomal 
recessive disorder consisting of the triad of 
sinusitis, bronchiectasis and situs inversus with 
dextrocardia and represents a subgroup of 
primary ciliary dyskinesia (PCD). It is a geneti-
cally heterogeneous respiratory disorder char-

acterized by chronic upper and lower respira-
tory tract disease.i,ii The estimated worldwide 
prevalence is 1/15 000 to 1/30 000 live births.i

Approximately 50 % of patients with SCD 
have laterality defects (including situs inversus 
totalis and, less frequently, heterotaxy and 
congenital heart disease), reflecting dysfunc-
tion of embryologic nodal cilia.i-iii

Abstract
Case presentation. A 26-year-old woman, under follow-up by the rheumatology specialty since she was 17 years old, when 
she consulted with a history of one year of evolution of polyarticular disease of large and small joints, additive, symmetrical, 
accompanied by fatigue and morning stiffness for more than one hour. Positive rheumatoid factor was also reported. 
Additionally, the patient had a history of repeated sinobronchial processes since childhood. Medical examination revealed 
sinus pain in the paranasal sinuses, dextrocardia, and bronchiectasis, confirmed by imaging studies, which led to the diagnosis 
of Kartagener's syndrome. Treatment. The patient presented the severe clinical activity of rheumatoid arthritis. The treatment 
was started with methotrexate 10 mg orally one day a week, prednisone 5 mg a day, and folic acid 5 mg a week and periodic 
appointments, controlling the activity data and adverse effects of the drugs, with liver tests, hemogram, and transaminases. 
The pneumology department recommended the inclusion of the patient in a respiratory rehabilitation program as well 
as the use of azithromycin 500 mg every day for three days during periods of exacerbation. Outcome. The treatment was 
successful in maintaining a mild activity of the rheumatoid arthritis and without exacerbation of respiratory symptoms.
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Resumen
Presentación del caso. Se trata de una mujer de 26 años de edad, en seguimiento por la especialidad de reumatología 
desde los 17 años, cuando consultó con historia de un año de evolución de síndrome poliarticular de grandes y pequeñas 
articulaciones, aditivo, simétrico acompañado de fatiga, rigidez matutina mayor de una hora. Se reportó además 
factor reumatoide positivo. La radiografía de ambas manos presentó erosiones, que confirmó el diagnóstico de artritis 
reumatoide. Adicionalmente, la paciente tenía el antecedente de procesos sinobronquiales a repetición desde su infancia. 
En la evaluación médica se identificó dolor en los senos paranasales, dextrocardia y bronquiectasias, confirmados por los 
estudios de imágenes, que permitió concluir en el diagnóstico de síndrome de Kartagener. Intervención terapéutica. La 
paciente presentaba actividad clínica severa de la artritis reumatoide, se inició el tratamiento con metotrexato 10 mg vía 
oral un día a la semana, prednisona 5 mg al día y ácido fólico 5 mg a la semana y citas periódicas, controlando los datos de 
actividad y efectos adversos de los medicamentos, con pruebas hepáticas, hemograma y transaminasas. La especialidad 
de neumología recomendó la inclusión de la paciente en un programa de rehabilitación respiratoria, así como el uso de 
azitromicina 500 mg cada día por tres días en los períodos de agudización. Evolución clínica. El tratamiento logró mantener 
una actividad leve de la artritis reumatoide y sin exacerbación de los síntomas respiratorios.
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Most mutations identified as causes of 
PCD involve the heavy (DNAH5) or inter-
mediate (DNAI3) mutation, which chains 
dynein genes in the ciliary outer dynein 
arms, although some mutations in other 
genes have been observed. Clinical molec-
ular genetic testing is available for the most 
common mutations.iv,v Ciliary ultrastruc-
tural analysis reveals defective dynein arms 
in more than 80  % of patients, although 
defects in other axonemal components 
have also been observed.vi,vii

The respiratory manifestations of PCD 
are chronic bronchitis, bronchiectasis, 
chronic rhinosinusitis, chronic otitis media, 
and less frequently infertility and are the 
result of impaired mucociliary clearance 
due to a defective axoneme structure.vi,vii 
Cases of KS with glomerular alterations and 
neoplasmsviii and rheumatoid arthritis (RA) 
have been reported. Several theories have 
been proposed on pathogenesis, one of 
them accepts that environmental factors 
such as smoking, repeated infections and 
periodontitis play an important role in the 
development of the disease in a geneti-
cally susceptible person.ix

Case presentation
The patient is a 26-year-old, nulliparous 
woman with no family history of autoim-
mune diseases who has been under follow-
up by the rheumatology specialty since she 
was 17 years old due to mild to moderate 
intensity joint pain in the wrist, metacar-
pophalangeal, proximal interphalangeal, 
elbow and knee joints, of one year of evolu-
tion, which presented with greater intensity 
in the mornings and improved with exer-
cise, accompanied by systemic manifesta-
tions, including unquantified weight loss, 
morning stiffness lasting more than one 

hour and fatigue when carrying out her 
activities; she had received treatment with 
non-steroidal anti-inflammatory drugs that 
did not generate clinical improvement.

During a routine examination, the patient 
was diagnosed with sinobronchial syndrome, 
characterized by frequent crises since she 
was two years old, which had been treated 
with antibiotics and expectorants. On phys-
ical evaluation, the patient was found to be 
thin, tachycardic, with a nasal voice, pain on 
palpation of the maxillary regions, expiratory 
wheezing, and palpable liver 2 cm below the 
left costal ridge. In addition, she had synovial 
hypertrophy in the elbows, wrists, metacar-
pophalangeal and proximal interphalangeal 
joints with swan neck deformity (Figure  1 
and 2), flexion contracture at 30 degrees, 
and nodules in the right elbow. She also had 
a heart rate of 109 bpm, respiratory rate of 18 
rpm, ambient air oxygen saturation of 97 % 
of 81 pounds, height of 1.50 m, and a body 
mass index of 16.4 kg/m2.

Laboratory tests and imaging studies 
reported moderate anemia with elevated 
erythrocyte sedimentation rate and rheu-
matoid factor (RF) (Table 1).

Treatment
Due to the detection of a moderate clinical 
index of disease activity, she was given 
outpatient treatment with methotrexate 
7.5  mg and folic acid 5  mg weekly, pred-
nisone 5  mg and calcium carbonate 1200 
mg daily. This treatment was based on 
the recommendations of the American 
College of Rheumatology guidelines 
for patients with RA.x

After two months, she was evaluated 
by rheumatology, where a slight improve-
ment in hemoglobin was identified, and she 
presented with mild leukocytosis (Table 1). 

Figure 1. Hands in frontal view. Synovial hypertrophy of metacar-
pophalangeal joints, proximal, ulnar deviation

Figure 2. Right hand in lateral view. Swan neck deformity
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Posteroanterior chest X-ray reported dextro-
cardia, with a gastric bubble displaced 
to the right and bilateral basal bronchial 
dilatations (Figure 3).

Sinus radiography identified opacity 
of the frontal and maxillary sinuses, which 
confirmed the diagnosis of chronic sinusitis. 
At the same time, posteroanterior radiog-
raphy of both hands reported soft tissue 
enlargement with joint space narrowing in 
the proximal interphalangeal areas, metacar-
pophalangeal, carpal, and radiocarpal joints, 
and juxta-articular osteopenia and erosions, 
which led to the diagnosis of erosive rheu-
matoid arthritis radiological grade III.

The echocardiogram described the left 
atrium within normal diameters and the left 
ventricle with preserved thickness, diam-
eters, and systolic function (left ventricular 
ejection fraction: 66  %) with normal right 
cavities and dextrocardia. Computed 

tomography also reported dextrocardia and 
multiple moderate-caliber basal bronchiec-
tasis (Figure 4 and 5).

After four months, no adverse effects 
to methotrexate were identified, and she 
continued with moderate activity, so the dose 
of methotrexate was increased to 12.5  mg 
every week without changes in the predni-
sone, folic  acid, and calcium carbonate.

The pneumology department recom-
mended the inclusion of the patient in a respi-
ratory rehabilitation program, along with the 
administration of azithromycin 500 mg daily 
for three days during periods of exacerbation.

Clinical evolution
After six months of treatment, a mild activity 
of rheumatoid arthritis was identified. 
Therefore, it was indicated to continue the 
treatment and periodic specialty follow-up.

Table 1. Laboratory tests

Examination performed Medical Follow-up 1 Medical Follow-up 2

Hemoglobin 9.4 gr/dL 11.0 gr %

Hematocrit 31.4 % -

White blood cells 7000 mm³ 11 700/mm³

Lymphocytes 26.3 % -

Neutrophils 65 % -

Monocytes 9 % -

Platelets 323 000 mm³ -

Erythrocyte sedimentation rate 56 mm/h -

Rheumatoid factor 128 UI/mL -

Total proteins 8.3 gr % -

Albumin 3.9 gr % -

Globulin 4.4 gr % -

Aspartate aminotransferase (AST) 12 UI/mL 30 UI/l.

Alanine aminotransferase (ALT) 9 UI/mL 28 UI/l

Serum creatinine - 0.8 mg %

Figure 3. Chest X-ray in PA projection. Dex-
trocardia, parahilar dlation with parahilar and 
basal bronchiectasis

Figure 4. Thoracic high-resolution compu-
ted tomography, sagittal section. Cylindrical 
bronchial and tram-track bronchiectasis (in-
dicated with arrow)

Figure 5. Thoracic high-resolution compu-
ted tomography, coronal section. Dextrocar-
dia, multiple basal bronchiectasis of modera-
te caliber (indicated with arrows)
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Clinical diagnosis
The diagnoses of sinusitis, dextrocardia, and 
bronchiectasis that constitute the triad of 
Kartagener's syndrome were integrated. 
Likewise, in this case, it was associated with 
rheumatoid arthritis due to the additive and 
symmetrical involvement of more than four 
joints, elevated erythrocyte sedimentation, 
positive rheumatoid factor at high titers, and 
the presence of erosions in hand radiographs.

Discussion
The diagnosis of KS is based on clinical 
features of persistent wet cough, situs abnor-
malities, congenital heart defects, persistent 
rhinitis, chronic otitis media with or without 
hearing loss, history in term newborns 
of neonatal upper and lower respiratory 
symptoms or neonatal intensive care.iii 
Diagnostic methods include transmission 
electron microscopy that identifies specific 
ciliary ultrastructural defects in biopsy speci-
mens and high-speed video microscopy to 
evaluate cilia waveform and beat frequency. 
Another method is the study through diag-
nostic immunofluorescence microscopy and 
electron microscopy, which helps to identify 
individual defects of the ciliary structure. 
Molecular genetic testing of the causative 
genes can confirm the diagnosis. Currently, 
33 mutations in more than 40 genes associ-
ated with PCD have been identified.iv-vi

The characteristic clinical findings of 
CPD are repeated bronchial processes 
since infancy, and the radiological find-
ings are chronic sinusitis, dextrocardia, left 
liver, and bronchiectasis, characteristic of 
KS.ii,iii This case highlights the importance 
of timely diagnosis of CPD in patients with 
chronic respiratory tract infections since 
birth or infancy, and ideally, early diagnosis 
to prescribe timely treatment, thus avoiding 
permanent sequelae such as chronic sinus-
itis and bronchiectasis.

On the other hand, the diagnosis of RA 
was confirmed by clinical analysis, additive 
symmetrical involvement of large and small 
joints, and the detection of erythrocyte 
sedimentation disturbances, positive rheu-
matoid factor, and the presence of erosions 
on radiographic images.xi

Treatment is on measures to prevent 
the frequency and severity of respiratory 
infections. Aggressive treatment to improve 
mucus clearance, such as physical therapy 
and inhalation therapy, as well as intranasal 
steroids and nasal lavage are recommended 
as a treatment for sinusitis.iv,v,vii

The presentation of KS and RA is rare and 
there is no evidence available to support a 

causal relationship between both diseases. 
Some cases have been reported, including 
an 11-year-old adolescent with a diagnosis 
of juvenile idiopathic arthritis and nega-
tive RF, who evolved with good response 
after treatment with methotrexate and 
prednisone; a 60-year-old woman, diabetic 
and hypertensive, with non-erosive RA, 
positive RF, who was in remission due to 
this received chloroquine phosphate and 
methylprednisolone; a 38-year-old woman 
with positive RF, erosive, treated with 
prednisone 7.5 mg daily and methotrexate 
15 mg once a week; a 35-year-old man with 
positive RF due to erosive arthritis who had 
a good evolution with prednisone 10  mg 
daily and methotrexate 15 mg every week; 
finally, an 18-year-old adolescent with RA, 
non-erosive and negative RF, who received 
methotrexate at 20 mg/ once a week and 
prednisone 5 mg daily.ix,xii,xiii

Certain environmental factors are consid-
ered to play an important role in the devel-
opment of RA in genetically susceptible 
individuals. Among them, repeated infec-
tions and periodontitis are mentioned, two 
factors that were found to be present in the 
patient.xi,xiv,xv Increasing evidence suggests 
that autoimmunity in RA patients is initiated 
outside the joint. This theory is supported 
by the observation that circulating autoan-
tibodies, including RF and anti-citrullinated 
protein antibodies, can be detected in 
many subjects years before the develop-
ment of initial joint symptoms, leading to 
a diagnosis of RA. Of the possible extra-
articular sites implicated in disease onset, 
mucosal tissues have captured increasing 
attention. Several lines of research have 
separately implicated mucosal tissues from 
different anatomical locations as possible 
sites of RA onset, including those of the lung 
and oral cavity.xvi,xvii

One of the main bacteria implicated in 
the development of periodontal disease is 
Porphyromonas gingivalis. Gingival tissue 
affected by periodontitis has been shown 
to trigger a citrulline-specific autoimmune 
response characterized by an antibody 
response to citrullinated proteins, acceler-
ated by increased expression of neutro-
phil extracellular traps.

These citrullinated proteins and their 
related antibodies have been detected 
in the blood and joints of RA patients, as 
well as in the inflamed gingiva of patients 
with periodontitis.xix,xx
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Introduction
Malaria is a potentially fatal infectious disease 
caused by parasites transmitted to humans 
by the bite of female mosquitoes of the 
genus Anopheles, infected by obligate intra-
cellular protozoa of the genus Plasmodium. 
Mainly four species cause disease: P. vivax, 
P. falciparum, P. malariae, and P. ovale.i,ii

P. vivax has an incubation period of 12 to 
17 days after mosquito bite,iii although cases 
with incubation periods of more than 90 
days have been documented.iv

Its cycle consists of two main stages. 
In the schizogonic stage, also called the 
intrinsic incubation period, which occurs 
in the vertebrate host, two cycles can be 
distinguished: one in the liver and the other 
in the red blood cells. In the hepatic cycle, 
the parasite reproduces in the liver cells 
for six to eight days. It then moves to the 
erythrocyte cycle, where it multiplies inside 
the red blood cells for two days before 
they rupture and release new parasites 
into the bloodstream.i
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OPEN ACCESSAbstract
Case presentation. Male patient of Guatemalan origin with history of intermittent high fever, myalgia, arthralgia, generalized 
weakness, dizziness, and vomiting of gastric contents. He was initially treated in a private hospital with a diagnosis of acute 
febrile illness and referred to a national network hospital with a diagnosis of dengue with warning signs. On the third day of 
hospital stay a diagnosis of an imported malaria case by Plasmodium vivax was presented. Treatment. The patient was given 
antimalarial treatment consisting of chloroquine and primaquine. Outcome. The patient presented clinical improvement, 
and control laboratory tests were negative for Plasmodium vivax.
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Malaria, Plasmodium vivax, Vector Borne Diseases, Diagnosis, Case Study.

Resumen
Presentación del caso. Paciente masculino de origen guatemalteco con historia de fiebre alta de tipo intermitente, mialgias, 
artralgias, debilidad generalizada, mareo y vómito de contenido gástrico. Fue tratado inicialmente en un hospital privado 
con diagnóstico de síndrome febril agudo y referido a un hospital de la red nacional con diagnóstico de dengue con signos 
de alarma, al tercer día de estancia hospitalaria se diagnostica como un caso de malaria importado por Plasmodium vivax. 
Intervención terapéutica. Se le dio tratamiento antimalárico con cloroquina y primaquina. Evolución clínica. Presentó 
mejoría clínica y las pruebas de laboratorio de control reportaron resultados negativos para Plasmodium vivax.
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The sexual or sporogonic stage occurs 
in the mosquito and lasts eight to ten days. 
During this period, the sexual parasites fuse 
in the mosquito's stomach, forming sporo-
zoites that migrate to the salivary glands. 
When the mosquito feeds on blood, the 
sporozoites can be transmitted to a new 
vertebrate host and transmit malaria.i

Plasmodium vivax is the most common 
parasite that causes malaria in humans, 
found primarily outside Africa.v In the 
Americas, it is responsible for 76 % of malaria 
cases.v For the 21st epidemiological week of 
the year 2023, Guatemala reported a total of 
1276 cases in the country.vi

Malaria cases worldwide increased in 
2021 from 245 million to 247 million.vii In 
the Americas during 2021, the World Health 
Organization (WHO) estimated 597  000 
malaria cases and approximately 334 
deaths.v Paraguay, Argentina, and El Salvador 
were certified malaria-free by WHO in 2018, 
2019, and 2021, respectively.v

In 1980, El Salvador contributed 37 % of 
all reported cases in the region, while today, 
its contribution is less than 0.1 %.viii The last 
recorded case of locally transmitted Plasmo-
dium falciparum occurred in 1995, whereas 
the latest death from Plasmodium infection 
occurred in 1984.viii In 2017, four cases of Plas-
modium vivax were registered in the Country; 
three of them were imported, and the last 
was a relapse case from the previous year.
viii El Salvador is the first Country in Central 
America to be certified malaria-free by WHO 
in 2021.v To prevent the recurrence of indig-
enous malaria transmission, the Country has 
increased its efforts through a multidisci-
plinary approach aimed at capturing cases, 
notifying them, providing timely treatment, 
and thoroughly investigating each case to 
carry out the necessary control actions.ix

The objective of this article is to underline 
the importance of epidemiological guidance 
in case management for an accurate and 
timely diagnosis based on the description of 
a malaria case in a patient of foreign origin.

Case presentation
This case is about a 23-year-old man from 
the poqomchí linguistic community in 
the rural area of Guatemala. He communi-
cated through an interpreter. He entered 
El Salvador by land to work as a construc-
tion assistant in Santa Tecla, municipality of 
La Libertad. Six days after he arrived in the 
country, he consulted at the first aid station 
of his workplace with a history of one day of 
fever of moderate intensity of intermittent 
type, quantified at 38.1 °C, accompanied 
by lumbar pain and myalgias. He had no 

contributing medical history. Due to his clin-
ical condition, the patient was referred to a 
private hospital where he was diagnosed 
with pharyngitis and given outpatient 
management with acetaminophen 500 mg 
orally every six hours and amoxicillin 500 
mg every eight hours for seven days.

The patient consulted a private hospital 
after nine days, given that he presented 
intensified symptoms, such as a high inter-
mittent fever of 39.4 °C, myalgias, arthral-
gias, generalized weakness, dizziness, and 
vomiting of gastric content of 500 mL on 
one occasion. He mentioned that he lives in 
a house with wooden walls, a tin roof, a dirt 
floor, only one room, and water obtained 
from a well and stored in containers with 
lids; also, he added that there are no 
health services nearby.

Laboratory tests reported mild anemia, 
low hematocrit, severe thrombocytopenia, 
elevated C-reactive protein, and COVID-19 
was ruled out (Table 1); he was diagnosed 
with acute febrile syndrome. The patient was 
referred to a public network hospital, where 
he presented blood pressure of 110/60 
mmHg, heart rate of 91 beats per minute, 
respiratory rate of 18 breaths per minute, 
and oxygen saturation of 91 %. Pulmonary, 
cardiovascular, or hepatic alterations were 
not identified. Based on the above, dengue 
with alarm signs was suspected.

Follow-up examinations conducted after 
two days, reported hyperbilirubinemia and 
moderate anemia (Table 1). An abdominal 
ultrasound also reported splenomegaly with 
a longitudinal axis of 13 cm, with a volume of 
480 mL, without solid or cystic focal lesions, 
with scarce free fluid in the abdominal cavity 
and right pleural effusion (Figure 1). In addi-
tion, the general stool examination reported 
the presence of Ascaris lumbricoides.

By the third day of hospital admission 
(day 12 of illness), dengue, chikungunya, 
and zika were excluded through laboratory 
tests, and Plasmodium vivax was identified 
by gross drop microscopy, with a parasite 
density of 5467 parasites/µL (Table  1 and 
Figure 2). A summary of the relevant events 
is shown in a timeline (Figure 3).

Therapeutic intervention
The patient was isolated with the use of a 
mosquito net and treatment was started with 
intravenous saline solution 1  L every eight 
hours, paracetamol 1  g intravenously every 
six hours, oxygen by nasal cannula at 3 L per 
minute, and mebendazole 100  mg orally 
every 12 hours; the latter was suspended 
due to the detection of Plasmodium vivax. 
Antimalarial therapy was indicatedx,xi with 
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Tabla 1. Laboratory tests results 

Laboratory tests results Day 9* Day 11* Day 12*

Hemoglobin 10.8 g/dL - 7.8 g/dL

Hematocrit 31 % - 22.7 %

Leukocytes - - 6390/µL

Neutrophils 68.7 % - 47.7 %

Lymphocytes 18.6 % - 39.9 %

Platelets 28 000/mL - 114 000/mm3

COVID-19 antigen Negative - -

C-reactive protein 320 mg/dL - -

Mean Corpuscular Volumen - - 80.8 fL

Mean Corpuscular Hemoglobin - - 27.8 fL

General stool test Ascaris lumbricoides - -

Total Bilirubin - 2.14 mg/dL -

Indirect Bilirubin - 1.18 mg/dL -

Aspartate aminotransferase (AST) - 61.2 UI/L -

Alanine aminotransferase (ALT) - 60.7 UI/L -

Sodium - 133.3 mEq/L -

PCR Dengue - - Negative

PCR Zika - - Negative

PCR Chikungunya - - Negative

Thick drop - - Plasmodium vivax:  Parasitic density 
5467 parasite/µL blood

* Sick days.

Source: Data obtained from clinical records.

Figure 1. Abdominal ultrasonography: splenomegaly, scarce abdominal fluid and right pleural effusion are observed 

Figure 2. Giemsa thick drop stain. Presence of Plasmodium vivax with a parasite density of 5467 parasites/µL
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chloroquine 750 mg orally every day (at a 
dose of 10 mg/Kg) for two days; then, 375 mg 
orally on the third day (at a dose of 5 mg/Kg), 
accompanied by primaquine 15 mg orally 
every day for seven days, and acetamino-
phen 500 mg orally every six hours, if the 
body temperature was higher than 37.5  °C; 
however, fever was not reported again. The 
case was reported to the epidemiological 
authorities through the epidemiological 
surveillance system of El Salvador.

Health authorities received notification 
as part of the epidemiological manage-
ment. A sample was sent to the National 
Public Health Laboratory for quality control 
and confirmation. Thick blood smear tests 
collected from workers in contact with the 
patient, were obtained for analysis. A total 
of 30 samples were reported among the 
contacts, all with negative results.

Several vector and entomological 
surveillance measures, including inspec-
tion of the entomological situation within a 
two-kilometer radius, spraying the area with 
deltamethrin (adulticide), and application 
of larvicide with temephos in specific areas 
to detect possible vectors, were applied. 
In addition, domiciliary visits to treat water 
containers with 1 % temephos granules. In 
addition, water areas were inspected, but no 
transmitting vector was found.

Clinical evolution
After seven days of treatment, the patient 
was discharged from the hospital, and 
during the home visit made two days after 
discharge, clinical improvement presented; 
three thick blood smear microscopies were 
performed as a follow-up control for Plas-
modium vivax, at 14, 21, and 28 days after the 
diagnosis of malaria, all with negative results.

Clinical diagnosis
The diagnosis of severe Plasmodium vivax 
malaria was confirmed by thick blood smear 
microscopy tests, due to the following 
complications: hyperbilirubinemia, sple-
nomegaly, right pleural effusion, and 
anemia due to hemolysis.xii

Discussion
El Salvador has been certified as a malaria-
free country since 2021;iv however, malaria-
imported cases are still reported.viii This situ-
ation is also present in China certified during 
the same year.ix As a result, the recurrence of 
indigenous malaria transmission continues 
to be a potential risk. Therefore, all cases 
should be detected, reported, treated, and 
investigated in a timely manner.ix

In 2015, the United Nations Organiza-
tion, in partnership with the Bill & Melinda 
Gates Foundation, published a frame-
work for malaria eradication.xiii Similarly, 
the WHO published a technical strategy 
for the eradication of P. vivax.xiii However, 
public health tools for diagnosis, treatment, 
prevention, and control are sub-optimal 
in many endemic areas,xiii and a special 
effort is required in malaria-free countries 
to strengthen the national response and 
prevent the recurrence of indigenous 
malaria transmission.vii,ix,xiv

In the Americas, Paraguay and Argen-
tina have been certified as malaria-free 
countries by the WHO since 2018 and 2019, 
respectively.v It gives some cause for opti-
mism, as several endemic countries have 
shown progress in this regard;vii malaria 
control and elimination in endemic areas 
may assert impacts on the prevalence of 
imported cases and measures to prevent 

Figure 3. Timeline with key events in the development of the case
*VIGEPES: Epidemiological Surveillance System of El Salvador
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the return of indigenous cases to malaria-
free areas.vii To improve surveillance of 
Plasmodium spp., contribute to the effective 
diagnosis of malaria and treatment in both 
endemic and non-endemic areas.vii

The increase in total global cases and 
deaths during 2020 and 2021 is partially 
traceable to the COVID-19vii pandemic, as 
the shutdown and movement restriction of 
healthcare providers during the pandemic 
disrupted the continuity of malaria control 
and elimination programs.xv

In the case described, symptoms began 
on the sixth day after the patient entered 
El Salvador; if considering the minimum 
incubation period (12 days),iii the patient 
became infected outside El Salvador. There-
fore, this is an imported case of malaria, 
given that the patient had been in an 
endemic country and was in the incubation 
period at the time of his arrival in El Salvador.

Population movement and international 
travel lead to tourism and work opportuni-
ties in non-endemic areas that increase the 
risk of case import,i which, in turn, highlights 
the need for adequate surveillance and early 
detection.ix According to data collected in a 
systematic review of malaria outbreaks in 
China from 1990 to 2013, more than half 
of all outbreaks are traced to population 
movements.xvi This information is consistent 
with the findings of this case.

Efforts to control and eliminate P. vivax 
may not present the expected impact due 
to emerging drug resistance.xvii Endemic 
countries should regularly evaluate the 
therapeutic efficacy of antimalarial drugs 
to adjust their therapeutic guidelines.xvii In 
this case, the patient responded to conven-
tional treatment, demonstrating the sensi-
tivity of the parasite.

For the initial approach to the patient 
and a timely diagnosis of febrile infectious 
diseases in foreigners, it is advisable to 
guide the diagnosis considering the clinical 
symptoms, laboratory, and epidemio-
logical criteria according to their country 
of origin.xiv In this specific case, tests were 
performed to rule out arbovirosis, due to the 
prevalence of these diseases in the country. 
Dengue, Zika, and chikungunya diseases 
were suggested as presumptive diagnoses; 
as these were discarded, malaria diagnosis 
was adopted, based on epidemiological 
criteria, including the characteristics of the 
patient's home, which favored the survival 
and reproduction of the vector,xviii as well as 
the endemicity and characteristics of the 
disease in neighboring countries.xiv

In the patient's hematologic findings, 
thrombocytopeniaxix and anemia stand out. 
These alterations were the most common 

in a study published in 2019,xx in which 
the authors suggest as diagnostic support 
criteria for malaria the presence of throm-
bocytopenia in cases of acute febrile illness, 
whether or not accompanied by anemia, 
and recommend taking the management 
of these abnormalities into account to 
reduce the associated complications, thus 
suggesting considering the possibility of 
malaria in these patients.xx

Emphasis is placed on the importance of 
continuous education of health personnel 
to consider and diagnose malaria promptly, 
especially in imported cases. In addition, 
to implement prioritized vector control 
measures in endemic areas.vii,xiii

In this case, the importance of epide-
miological surveillance and proper manage-
ment of malaria, even in non-endemic areas, 
is highlighted, and emphasis is placed on 
the need to address the environmental and 
social risk factors that play a fundamental 
role in the patient's clinical condition and 
subsequent recovery.vii,xiii,xiv
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Abstract
Case presentation. The report is of a 45-year-old female patient with a history of high blood pressure and multiple surgeries 
for cancer, including thyroid cancer, parotid carcinoma, breast cancer, and endometrial cancer. Incidentally, a lesion in the 
right cerebellar hemisphere was identified in a tomography of the paranasal sinuses, which was later confirmed in a brain 
magnetic resonance. The lesion had a striated appearance, characteristic of dysplastic gangliocytoma of the cerebellum or 
Lhermitte-Duclos disease. Considering the history of various types of cancer and the diagnostic criteria proposed by the 
International Cowden Consortium and the National Comprehensive Cancer Network, the diagnosis of Cowden syndrome, 
which had gone unnoticed until now, was established. Treatment. Subsequently, the patient was hospitalized due to the 
growth of a metastatic mass in the right hemicollar with involvement of the brachial plexus, cervical, infraclavicular, and 
right axillary lymph nodes. Outcome. She is receiving palliative treatment to control the symptoms and improve her quality 
of life, since she expressed her refusal to undergo tumor resection surgery.

Keywords
Lhermitte Duclos Disease, Incidental Findings, Diagnostic Imaging.

Resumen
Presentación del caso. Se trata de una paciente femenina de 45 años con antecedentes de hipertensión arterial y múltiples 
cirugías por cáncer, entre ellas, cáncer de tiroides, carcinoma de parótida, cáncer de mama y cáncer endometrial. De manera 
incidental se identificó una lesión en el hemisferio cerebeloso derecho en una tomografía de senos paranasales, que fue 
confirmada a través de una resonancia magnética cerebral. La lesión presentaba una apariencia estriada, característica de 
gangliocitoma displásico del cerebelo o enfermedad de Lhermitte-Duclos. Considerando los antecedentes de diversos 
tipos de cáncer y los criterios de diagnóstico propuestos por el Consorcio Internacional Cowden y la Red Nacional Integral 
del Cáncer, se estableció el diagnóstico de síndrome de Cowden que había pasado desapercibido hasta el momento. 
Intervención terapéutica. Posteriormente, la paciente fue hospitalizada debido al crecimiento de una masa metastásica 
en el hemicuello derecho con afectación del plexo braquial, adenopatías cervicales, infraclaviculares y axilares derechas. 
Evolución clínica. En la actualidad, se encuentra recibiendo tratamiento paliativo con el objetivo de controlar los síntomas 
y mejorar su calidad de vida, ya que expresó su negativa a someterse a una intervención quirúrgica de resección tumoral.

Palabras clave
Enfermedad de Lhermitte-Duclos, Hallazgos Incidentales, Diagnóstico por Imagen.
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Introduction
Lhermitte-Duclos disease (LDD), also known 
as dysplastic gangliocytoma of the cere-
bellum, is a rare condition first described by 
Lhermitte and Duclos in 1920. Since then, 
about 300 cases have been documented in 
the literature.i It is a slow-growing benign 
tumor composed of atypical ganglion cells. 

According to the 2021 World Health Organi-
zation classification for the central nervous 
system, it is a grade I mixed glioneuronal 
tumor.ii It usually occurs in patients between 
30 and 50 years of age, both sexes. Clinical 
symptoms are related to its location in the 
posterior fossa and may include headache, 
nausea, and visual problems.i-iii



It is worth mentioning that this type of 
gangliocytoma can emerge in isolation or 
association with Cowden syndrome (CS), 
in up to 35  % of cases.iii This syndrome 
is a rare multisystem disease character-
ized by multiple hamartomas in various 
tissues, particularly in the skin and mucous 
membranes, as well as in the gastrointestinal 
tract, breast, thyroid, and brain, resulting in a 
high risk of malignant neoplasms, especially 
in the breast, thyroid, and endometrium.iv 
Cowden syndrome results from loss-of-func-
tion mutations in the phosphatase and tensin 
homologous tumor suppressor gene (PTEN), 
located on chromosome 10q23.v It affects 
approximately one in 200 000 births, consid-
ered underestimated due to its variable 
penetrance.vi As of 2018, only 44 patients had 
been identified in the literature.vii

The diagnosis of Cowden syndrome is 
eminently clinical, based on the diagnostic 
criteria proposed by the International 
Cowden Consortium and the National 
Comprehensive Cancer Network (NCCN), 
which include mucocutaneous lesions and 
the presence of Lhermitte-Duclos disease, 
which is the primary established diag-
nostic criterion.viii,ix

Case presentation
The case is of a 45-year-old female patient, 
who was treated for the past two years in 
endocrinology service at a tertiary public 
hospital in San Salvador, El Salvador. The 
patient had a history of previous interven-
tions in private clinics and a peripheral 
public hospital for diagnoses of arterial 
hypertension and a history of several types 
of metachronous neoplasms without 
genetic evaluation, including thyroid 
cancer, with thyroidectomy 14 years ago, 
developing hypothyroidism and secondary 

hypoparathyroidism; epidermoid carcinoma 
of the right parotid gland with complete 
resection 12 years ago; invasive micropapil-
lary carcinoma of the right breast, with right 
mastectomy seven years ago, and endome-
trial cancer, with a hysterectomy five years 
ago. The patient received daily treatment 
with levothyroxine sodium 50  μ, calcium 
carbonate 1800  mg, vitamin D3 0.25  μ, 
irbesartan 150 mg, and propranolol 40 mg, 
all administered orally.

During a routine follow up, the patient 
reported nasal obstruction and occa-
sional headache, with no other relevant 
symptoms. On physical examination, the 
patient presented good general condition, 
vital signs were within normal parameters, 
with a blood pressure of 120/70  mmHg, 
heart rate of 85 beats per minute, respira-
tory rate of 16 breaths per minute, body 
temperature of 36.4  °C, and blood oxygen 
saturation of 98  %. No pathological secre-
tions were found inside the nasal cavi-
ties, neither pain on facial palpation, nor 
neurological alterations.

Laboratory test results (Table 1) showed 
low thyroid-stimulating hormone levels 
and elevated free thyroxine levels there-
fore, the dose of levothyroxine sodium was 
adjusted, decreasing it to 25 μ compared to 
the previous dose of 50  μ. In addition, the 
usual medications to control the associated 
pathologies were maintained.

The tomographic study of the paranasal 
sinuses showed signs of adequate pneu-
matization of the paranasal sinuses and 
nasal cavities, with no evidence of mucosal 
thickening or pathologic occupation of 
the sinuses. Incidentally, an ill-defined 
hypodense lesion was identified in the right 
cerebellar hemisphere, without specific 
features, which did not cause a significant 
mass effect on the surrounding structures 

Table 1. Laboratory exams

Exams Routine evaluation 
results

Results at the six-month 
evaluation

Reference values

Thyroid stimulating 
hormone

0.21 UI/mL 0.81 UI/mL 0.34 - 5.60 UI/mL

Free thyroxine 1.33 ng/dL 1.59 ng/dL 0.61 - 1.12 ng/dL

Antithyroglobulin 0.00 UI/mL - 0.00 - 115.00 UI/mL

Thyroglobulin 5.11 ng/mL - 3 - 42 ng/mL

Calcium 8.44 mg/dL 5.39 mg/dL 8.5 - 10.2 mg/dL

Hemoglobin - 10.00 g/dL 12 - 16 g/dL 

White blood cells - 11.20 × 103/μL 5 - 10 × 103/μL

Platelets - 328 × 103/μL 150 - 400 × 103/μL

Source: Data obtained from clinical records.
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(Figure 1). Due to this finding, the Radiology 
Service recommended complementing 
with brain magnetic resonance imaging 
(MRI). Brain MRI (Figure 2 and 3) confirmed 
the presence of an intraaxial lesion in the 
right cerebellar hemisphere, with ovoid 
morphology, regular contours, and stri-
ated configuration with alternating hypo- 
and hyperintense bands in T2-weighted 
sequences. There was no perilesional edema 
or mass effect over the fourth ventricle. In 
addition, it showed a T2 pattern in diffu-
sion sequences, and following intravenous 
contrast administration, there was a slight 
peripheral enhancement and punctate 
areas of intratumoral enhancement with 
dimensions of 22.3 x 38.8 x 21.8  mm in its 
dorsoventral, laterolateral, and rostrocaudal 
axes. Multivoxel spectroscopy showed 
reduced N-acetyl aspartate and the pres-
ence of an inverse lactate peak. These find-
ings were compatible with right cerebellar 
dysplastic gangliocytoma or Lhermitte-
Duclos disease diagnosis.

This finding, assessed in combination 
with the patient's history, and based on the 
NCCN guidelines for the diagnosis of Cowden 
syndrome, allowed the identification of and 
compliance with the main criteria, such as 
breast cancer, thyroid tumor, uterine cancer, 
and Lhermitte-Duclos disease. In addition, 
the presence of multiple forehead papules 
compatible with trichilemmomas, inten-
tionally identified, corresponds to another 
relevant criterion in the patient.

Therapeutic intervention
The patient remained asymptomatic; 
though, six months after diagnosis, she 
consulted for a right hemicollar mass of 
progressive growth, accompanied by 
edema, paresthesias, and progressive 
paralysis in the right upper limb. The patient 
denied any other symptoms. On physical 
examination, the mass showed a solid 
consistency, firm to the touch with adher-
ence to deep planes, measuring approxi-
mately 4 × 3 cm. In addition, the right upper 
limb showed a loss of muscle strength. 
Hospital admission was indicate.

Laboratory tests showed normal thyroid 
stimulating hormone and free thyroxine 
values, low calcium, hemoglobin levels as 
well as mild leukocytosis (Table 1).

During the hospitalization, an ultrasound 
was performed, which reported a hetero-
geneous mass in the right supra-clavicular 
region, as well as multiple cervical, infra-
clavicular, and right axillary lymphadenopa-
thies. As a result, an MRI of the neck and 
brachial plexus was ordered (Figure 4), which 

Figure 1. Single phase computed tomography study. Axial section of the posterior 
fossa in brain tomographic window. There is evidence of hypodense lesion in the right 
cerebellar hemisphere, with ovoid morphology, non-homogeneous appearance. The-
re is no significant mass effect on the fourth ventricle, nor calcifications inside it

Figure 2. Brain magnetic resonance images. Axial sections of posterior fossa with 
T2-weighted sequences (A), FLAIR (B) T1 in single phase (C) and T1 postcontrast. Well-
defined intraaxial lesion in the right cerebellar hemisphere. The lesion is mainly hyper-
intense on T2-weighted and FLAIR sequences (A and B), with a striated appearance, 
with alternating hyperintense and hypointense bands in relation to the adjacent gray 
matter. On T1-weighted images (C) it presents hypointense to isointense striations in 
the gray matter. After intravenous contrast administration (D), there is a slight peri-
pheral enhancement and punctate areas of intratumoral enhancement. There is no 
evidence of vasogenic edema or local mass effect associated with the lesion
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confirmed the presence of the mass in the 
right supraclavicular region, infiltrating the 
brachial plexus and the ipsilateral scalene, 
trapezius, and shoulder girdle muscles, with 
muscle atrophy and the presence of cervical 
and right axillary lymphadenopathy. The 
mass biopsy confirmed the presence of a 
malignant epithelial neoplasm arranged 
in nests and cords infiltrating the stroma. 
Immunohistochemistry analysis with breast 
panel reported estrogen receptor-positive 
in 90  % of screened cells, progesterone 
receptor positive in 60  % of cells, HER2: 
negative (+/+++), and P53: positive in 1 % 
of cells. Ki67: negative. The findings could 
correspond to metastasis from breast cancer.

Clinical evolution
The patient was discharged from the hospital 
11 days after admission, since she expressed 
her refusal to undergo surgery for tumor 
resection. At her last medical follow-up, palli-
ative treatment was prescribed to control 
her symptoms and improve her quality of 
life. The patient continued with medications 
for the underlying chronic conditions and 
tramadol 50 mg orally indicated every eight 
hours for pain management.

Due to the autosomal dominant inheri-
tance pattern of this disease, genetic coun-
seling was provided to family members, 
informing them about Cowden syndrome, its 
clinical features, and the different associated 
tumors. The relevance of regular medical 
follow-up was emphasized, including peri-
odic evaluations and specific screening tests 
according to established guidelines.

Clinical diagnosis
Lhermitte-Duclos disease in association 
with Cowden's syndrome (COLD syndrome).

Discussion
Lhermitte-Duclos disease is a rare, slow-
growing hamartomatous lesion of the 
cerebellar cortex. Its main characteristic 
is the presence of dysplastic rather than 
neoplastic cells in the cerebellum.i It occurs 
most frequently in the third and fourth 
decades of life. However, it can manifest at 
any time from birth to the sixth decade.i,x

The nature and pathogenesis of LDD 
are still a matter of debate. Histologically, 
it is characterized by abnormal thickening 
and myelination of the molecular layer in 
the cerebellum, attenuation or absence of 
Purkinje cells, infiltration of the granular cell 
layer by abnormal dysplastic ganglion cells, 
and variability in white matter vacuoliza-

Figure 4. Magnetic resonance images of neck and brachial plexus. Axial sections 
of T2-weighted sequences (A), post-contrast T1 (B), oblique coronal section T2 SPA-
CE / STIR sequence, coronal section of T2 SPACE / STIR 3D-MIP inverted grayscale 
sequence (C). A right supraclavicular solid mass is identified with irregular borders 
and heterogeneity in the T2-weighted sequence, showing a hyperintense center 
and heterogeneous enhancement after intravenous contrast administration, with 
central necrosis area. It infiltrates the deep tissues and roots of the brachial plexus. 
Brachial plexus trunks and fascicles show nodular thickening and alterations in sig-
nal intensity on T2/STIR sequence, and show enhancement after intravenous con-
trast administration. In addition, multiple cervical, infraclavicular and axillary ade-
nopathies are observed on the right side (A-D). These findings are associated with 
atrophy and diffuse hyperintensity of the trapezius, scalene, as well as supraspinatus 
and infraspinatus muscles on the right side, with enhancement in relation to dener-
vation (not shown)

A B

C D

Figure 3. Brain magnetic resonance images. Diffusion sequences (A), ADC mapping 
(B) and long TE multivoxel spectroscopy, 135 ms (C). The cerebellar lesion shows a T2 
effect in the diffusion sequences and ADC mapping (A and B), without areas of restric-
tive pattern. Multivoxel spectroscopy shows a reduction of N-acetylaspartate and the 
presence of an inverted lactate peak

C

B

A
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tion. These histological findings are hall-
marks of the disease.vii

Characteristic symptoms include cranial 
nerve palsy, gait instability, ataxia, and 
sudden neurological deterioration due 
to acute or chronic hydrocephalus.x The 
severity of symptoms can vary depending 
on the volume of the lesion.iii As the tumor 
grows, signs of increased intracranial pres-
sure may occur, such as headaches, nausea, 
vomiting, papilledema, mental disorders, 
and loss of consciousness. The duration of 
symptoms varies from a few months to more 
than ten years. Moreover, the tumor may 
present asymptomatically and be discov-
ered incidentally during imaging studies.xi

Radiology plays an essential role in the 
diagnosis of ELD.iii,x-xiv MR is preferred over 
computerized tomography for evaluating 
the posterior fossa because of its ability to 
provide detailed soft-tissue imaging and 
perform specialized sequences that provide 
additional information on the structure and 
function of the cerebellum and brainstem. 
On computerized tomography, it is seen 
as a hypo-attenuated or iso-attenuated 
cerebellar mass adjacent to the normal 
cerebellum, without contrast uptake, and 
calcifications may be present.x,xi

On MR images, it is observed that in 
T1-weighted sequences there is a hypoin-
tense signal, while in T2-weighted sequences 
there is an alternating pattern of high and 
low signal with a classic striated appearance 
similar to "tiger stripes."xi-xiv These radiological 
findings correlate with pathological changes 
where the central core of the T1 hypo-
intensity and T2 hyper-intensity corresponds 
to thinned white matter, widening of the 
granular cell layer and the inner portions 
of the dysplastic molecular layer. The outer 
layer (T1 isointense, T2 iso to hypointense) 
is attributed to the outer molecular layer 
and leptomeninges. On susceptibility 
sequences, abnormal vessels and areas of 
calcification can be observed.x

In special MR sequences, specifically in 
diffusion sequences, a T2 effect is evident in 
the abnormally thickened leaflets. In spec-
troscopy, a decrease in N-acetylaspartate 
and an increase in lactate are detected, 
which are characteristic features.x-xii Finally, 
on perfusion imaging, elevated local perfu-
sion is usually observed.viii

In this case, the cerebellar lesion identi-
fied on MR showed the typical appearance 
described in the medical literature, which 
was relevant to reach the diagnosis.

LDD and CS are related since approxi-
mately 35  % of patients with CS charac-
teristically present cerebellar dysplastic 
gangliocytoma.iii This connection has led it 

to be known as Cowden-Lhermitte-Duclos 
syndrome (COLD syndrome).i,iii Detection of 
one of these disorders may require further 
evaluation and follow-up.

Cowden syndrome (also known as 
Cowden disease or multiple hamartoma 
syndrome, OMIM 158350) is a rare genetic 
disorder with a highly variable autosomal 
dominant pattern of inheritance. It was 
first described in 1963 by Lloyd and Dennis 
in a patient named Rachel Cowden.vi,xv Its 
characteristics are the presence of multiple 
hamartomas of ectodermal, mesodermal, 
and endodermal origin.vii Loss of PTEN gene 
function contributes to benign hamar-
tomatous tissue overgrowth, especially 
in the skin and mucous membranes, as 
well as in the gastrointestinal tract, breast, 
thyroid, and brain, thus increasing the 
risk of malignant neoplasms, especially 
breast cancer, thyroid cancer, and uterine 
cancer.iv It is a typical young adult disease, 
presenting in the second or third decade of 
life, with an average age at diagnosis of 39 
years (between 40 to 75 years). It is slightly 
more common in women.xv

In 1997, it was discovered that CS is related 
to mutations in the PTEN gene, present on 
chromosome 10q23.xv Approximately 80  % 
of patients have an identifiable mutation in 
this gene. PTEN is a tumor suppressor gene 
that encodes a phosphatase and negatively 
regulates the PI3K/AKT and mTOR signaling 
pathways. It controls cell proliferation, cell 
cycle progression, and apoptosis. Loss of 
PTEN function contributes to cellular trans-
formation and increases the risk of devel-
oping cancer in multiple organs.iv,xv

Benign manifestations include multiple 
gastrointestinal polyps (93  %, with 44  % 
as hamartomas), dermatological features 
(98 %), macrocephaly (93 %), benign breast 
lesions (74  %), thyroid lesions (71  %) and 
vascular malformations (18 to 35  %).xvi 
Patients have a lifetime risk of breast cancer 
(85  %), thyroid cancer (38  %), endome-
trial cancer (28  %), colorectal cancer (9  %), 
and melanoma (6 %).vi,xv

The updated diagnostic criteria for CS 
were developed by Pilarski et al. in 2013,viii 
and recognized by the National Compre-
hensive Cancer Network. According to the 
NCCN guidelines (Table 1),viii,ix the diagnosis 
is based on the presence of a pathogenic/
likely pathogenic variant in the PTEN gene 
and, or specific clinical criteria: three or more 
major criteria (one of which must be macro-
cephaly, ELD or gastrointestinal hamar-
tomas) or two major and three minor criteria.

These guidelines recommend imaging 
surveillance in patients with CS for early 
detection of possible cancers, allowing timely 
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resection of neoplasms.ix This intentional 
screening approach aims to identify and 
treat any malignancy early, thus improving 
prognosis and clinical outcomes in patients.xv

The recommended treatment for LDD is 
observation with symptom control unless 
mass effect symptoms are sufficiently 
problematic to warrant surgery. Complete 
surgical resection is associated with low 
recurrence rates.iii However, during surgery, 
the main technical challenge is the lack 
of a clear margin between the tumor and 
normal brain tissue. Complete resection of 
the lesion is difficult due to the slow growth 
of the tumor and diffuse boundaries with 
the adjacent cerebellum.x Intraoperative 
ultrasound has been described as a useful 
tool for real-time evaluation during neuro-
surgical operations.xiv
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OPEN ACCESS Abstract
Case presentation. A 26-year-old woman who presented with pain in the epigastrium and left hypochondrium, with 
increased abdominal perimeter and loss of 5  kg of body weight. Physical examination revealed a large mass in the 
epigastrium, with regular borders, slightly painful to the touch and non-mobile. Imaging studies revealed a mixed neoplasm 
in the pancreatic body and tail. Treatment. A corpo-caudal splenopancreatectomy was performed, with complete removal 
of the tumor. Outcome. The patient received specialized care and close postoperative surveillance in the intensive care 
unit, with no relevant complications. After hospital discharge, the patient reported a good general condition in the follow-
up controls, which included a computed tomography scan performed after 12 months, where no tumor remnants or 
recurrences were evidenced.

Keywords
Pancreatic Neoplasms, Splenectomy, Pancreatectomy, Helical Computed Tomography.

Resumen
Presentación del caso. Se trata de una mujer de 26 años que presentó dolor en epigastrio e hipocondrio izquierdo, con 
aumento del perímetro abdominal y pérdida de 5 kg de peso corporal. En el examen físico se detectó una masa de gran 
tamaño en el epigastrio, con bordes regulares, ligeramente dolorosa al tacto y no móvil. Los estudios de imagen revelaron 
una neoplasia mixta en el cuerpo y cola pancreática. Intervención terapéutica. Se practicó una esplenopancreatectomía 
corpo-caudal, con extirpación completa del tumor. Evolución clínica. La paciente recibió cuidados especializados y 
vigilancia estrecha posquirúrgica en la unidad de cuidados intensivos, sin presentar complicaciones relevantes. Tras el alta 
hospitalaria, la paciente refirió un buen estado general en los controles de seguimiento, que incluyeron una tomografía 
realizada a los 12 meses, donde no se evidenciaron restos o recidivas tumorales.

Palabras clave
Neoplasia Pancreática, Esplenectomía, Pancreatectomía, Tomografía Computarizada Helicoidal.

Introduction
Solid pseudopapillary tumor of the pancreas 
(SPPT) is a rare exocrine pancreatic neoplasm, 
which represents approximately 2  % of all 
pancreatic tumors.i It was first described by 
Frantz in 1959ii and later characterized by 
Hamoudi in 1970, due to this, it received 
names such as "Frantz" or "Hamoudi" 
tumor, in addition to other terms related 

to its histological appearance.iii In 1996, the 
World Health Organization established its 
current designation as "solid pseudopapillary 
tumor" of the pancreas.iv

SPPT has a tenfold higher incidence in 
women,i,v mainly in the second and third 
decade of life, with an average age of 22 
yearsv,vi and can develop in any part of the 
pancreas, however, it occurs more frequently 
in the distal part of the body and tail. 
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It is asymptomatic, although in some 
cases it may present with a gradually 
growing abdominal mass and nonspecific 
abdominal pain or discomfort.v

The mass is usually large, with a well-
defined capsule and variable presence of 
necrosis, hemorrhage and cystic changes. 
Histologically, it is distinguished by tumor 
cells, characterized by areas of oriented cells 
surrounding delicate fibrovascular nuclei, 
resulting in the pseudopapillary structure.vi

Different imaging modalities, such as 
ultrasound, computed tomography (CT), and 
magnetic resonance imaging (MRI), are essen-
tial for diagnosis and differentiation from 
other pancreatic lesions.vii Complete resec-
tion of the tumor is curative in most cases.v

This case report presents the clinical, 
radiological, and pathological findings of a 
patient with PSPT diagnosed at the Rosales 
National Hospital, El Salvador.

The main objective is to highlight the 
importance of recognizing and correctly 
diagnosing this clinical entity to ensure 
adequate treatment. Additionally, it makes 
it possible to determine the optimal thera-
peutic strategy and achieve successful 
results in this disease management.

Case presentation
A 26-year-old woman with a history of 

mild, cramping, intermittent, non-radiating 
pain located in the epigastrium and left 
hypochondrium of one year of evolution. 
She was relieved with oral analgesics and 
accompanied by a progressive increase in 
the abdominal perimeter in the left flank 
and epigastrium and a loss of approximately 
5 kg of body weight. She denied the pres-
ence of vomiting, fever, acholia, and chol-
uria. Furthermore, she had no personal 

medical or surgical pathological history, and 
there was no family history of cancer.

The patient initially sought the assistance 
of a private physician, who subsequently 
requested abdominal ultrasonography, 
which revealed the presence of a mixed 
neoplasm in the retroperitoneum of the 
left hypochondrium; afterward, she was 
referred to the hospital.

During the physical examination, she 
presented without pallor or jaundice, with 
blood pressure of 120/70  mmHg, heart 
rate of 82 beats/minute, respiratory rate 18 
breaths per minute, temperature of 37° and 
weight of 63 kilograms. The abdomen was 
globose, with moderate adipose panniculus, 
soft and depressible with a large mass, with 
regular edges, slightly painful to the touch 
and not mobile, located in the epigastrium, 
with no signs of peritoneal irritation.

Laboratory tests were performed 
(Table 1) and showed values within normal 
limits in the hemogram and liver tests. 
Special tests revealed normal levels of carci-
noembryonic antigen, alpha-fetoprotein, 
and carbohydrate antigen 19-9.

A computed tomography (CT) scan 
showed a mass of 14.2 x 12.2 x 13.5 cm in its 
transverse, anteroposterior, and longitudinal 
axes occupying the pancreatic body and tail, 
with defined borders, polylobulated, and 
some capsular calcifications. The hetero-
geneous internal composition presented 
peripheral solid areas that performed with 
intravenous contrast material and the 
hypodense liquid component in its more 
central portions. No signs of infiltration to 
other organs or adenopathies were found 
(Figure 1). A solid pseudopapillary tumor of 
the pancreas was suggested as a preliminary 
possibility based on the imaging character-
istics and the patient's age and gender.

Table 1. Laboratory values

Laboratory Tests Result Unit Normal value Laboratory Tests Result Unit Normal 
value

Carcinoembryonic antigen 1.36 ng/mL Smokers: 0-4.3
Non smokers: 0-3.4

Creatinine 0.60 mg/dL 0.4-1.5

Alphafetoprotein 6.37 ng/mL 0-7 Glucose 95 mg/dL 70-100

CA - 19-9 3.5 U/mL 0-39 Urea nitrogen 12 mg/dL 5-18

Hemoglobin 13.7 g/dL 12-16 Aspartate 
aminotransferase

26 UI/L 10-42

Hematocrit 41.1 % 36-48 Alanine 
aminotransferase

34 UI/L 10-40

Leukocytes 8.17 x 103/µL 5-10 Total Bilirubin  0.48 mg/dL 0.2-1.0

Neutrophils 66 % 55-65 Direct Bilirubin 0.11 mg/dL 0-0.4

Lymphocytes 20.9 % 20-40 Indirect Bilirubin 0.37 mg/dL 0.2-0.8

Platelets 312 x 103/µL 150-400 Alkaline phosphatase 55 UI/L 30-125
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Tomographic sections of the upper 
abdomen showed a large encapsulated 
mass extending from the body to the tail of 
the pancreas, with lobulated borders that 
were well-defined and a heterogeneous 
internal structure with solid areas in the 
periphery showing enhancement with intra-
venous contrast material, together with a 
central liquid component of lower density. A 
mass effect was observed in the surrounding 
organs with a displacement of the same 
without finding signs of infiltration. (Figure 1)

Treatment
It was decided that surgical intervention was 
necessary, so five days after his admission, an 
open corpo-caudal splenopancreatectomy 
was performed. The tumor was removed 
from the body and tail of the pancreas, as 
well as the spleen, five days after admission.

During surgery, a tumor with mixed 
appearance and consistency was found in 
the body and tail of the pancreas, which 
exerted pressure on the portal vein and supe-
rior mesenteric vein but did not invade or 
compromise them, without invasion to neigh-
boring organs. There were no complications 
during the procedure. The histologic report 
(Figure 2) showed an encapsulated pancre-
atic neoplasm consisting of a solid pseudo-
papillary tumor of the pancreas. Immuno-
histochemistry and hormone receptor test 
for progesterone was not performed due 
to lack of availability.

Outcome
Post-surgical recovery was performed 
in the Intensive Care Unit for three days, 
and the following ten days in the general 
surgery hospitalization area; finally, she was 
discharged without complications.

Three subsequent check-ups with 
specialists in general surgery and endo-
crinology were performed, in which she 
presented with good general health and 
no additional symptoms. After 12 months 
post-surgery, a body weight of 55 kg was 
recorded, and the follow-up tomographic 
study (Figure 3) showed no evidence of 
tumor residues, recurrences or intra-abdom-
inal metastatic lesions.

 
Clinical diagnosis
Solid pseudopapillary tumor of pancreas.

Discussion
TPSP is a rare epithelial neoplasm of 
unknown origin that mainly affects women 

Figure 1. Multiphase helical CT of the abdomen with intravenous contrast. Axial (A-C) 
and coronal (D) slices in simple (A), arterial (B) and portal venous (C,D) phases

B

D

A

C

Figure 2. Microscopic examination of the surgical specimen. Histological section with 
hematoxylin and eosin stain (40x), showing monomorphic cells, poorly cohesive, with 
round, uniform, basophilic nuclei and eosinophilic cytoplasm, with intra- and extra-
cytoplasmic hyaline globules that adhere to hyalinized fibrovascular cords in a pseu-
dopapillary pattern with perivascular arrangement (black arrowheads). No vascular or 
perivascular invasion is evident in the capsule. Findings are consistent with a solid pseu-
dopapillary tumor of the pancreas

Figure 3. Helical CT of the abdomen, with oral and intravenous contrast. Axial section 
(A) and coronal section (B) in venous portal phase. Post-surgical changes consistent 
with a corpo-caudal splenopancreatectomy are evidenced. The pancreatic head is pre-
served. There is no evidence of tumor remnants or recurrences, nor intra-abdominal 
metastatic lesions or adenopathies

A B
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in the second and third decades of life.v 
Unlike other pancreatic neoplasms, it occurs 
in young people and even children, with a 
predilection for Asian and African-American 
women.iii Its detection has increased thanks 
to the widespread use of imaging tech-
niques such as CT and MRI, which allow the 
detection of smaller TPSP since many tumors 
are asymptomatic and found incidentally.viii,ix

It generally develops in the body and 
tail of the pancreas (55 to 60  %), can also 
affect the head and neck (35 to 40  %)v,ix 
and less frequently, extrapancreatic sites 
(1 to 1.8  %) such as the colon, mesentery, 
testis or retroperitoneum.ix

Most have a benign clinical course, but 
10  to 20 % have been reported to present 
malignant degeneration with metastasis 
and adjacent invasion.v-vii

Five-year survival is excellent, ranging 
from 93.6 to 98.8 %. Tumors in the pancreatic 
head have a slightly less favorable prognosis, 
probably due to the surgical complexity of 
their anatomical location.x

Most patients are asymptomatic at 
the time of diagnosis. When symptoms 
are present, abdominal pain is the most 
commonv,xi, in addition to other nonspecific 
symptoms such as nausea, vomiting, weight 
loss, and the presence of a mass in the right 
or left upper quadrant of the abdomen.vii,x-xii

Laboratory tests are generally unal-
teredxiii, and ACE, CA 19-9, and AFP tumor 
markers are rarely altered.xi,xii

Imaging reveals an encapsulated tumor 
with solid and cystic components, and 
sometimes with capsular and intraparen-
chymal calcifications.iii,v,viii Abdominal ultra-
sound is the initial method due to its easy 
access and non-invasive nature, showing 
solid lesions containing cystic areas or cystic 
lesions.v In the presence of diagnostic suspi-
cion, it is recommended to complement CT 
and MRI, which provide a better character-
ization of the lesions.

CT shows an encapsulated mass with 
cystic and solid components due to necro-
hemorrhagic degeneration and calcifica-
tions in its periphery.xii On the other hand, 
MRI provides further characterization of 
the lesion. The body appears weaker on 
T1-weighted pictures but more intense due 
to internal bleeding on T2-weighted images. 
Typically, the solid component enhances 
poorly, and minimal thickening with 
capsular enhancement is seen.iii,v,viii Larger 
lesions enhance heterogeneously, while 
smaller lesions enhance homogeneously.
vii,viii Internal hemorrhage is a characteristic 
finding, reported in a range of 29 to 88.9 % 
of cases. In most tumors larger than 3 cm in 
size, a peripheral capsule is observed.viii

Lanke et al. propose a management algo-
rithm after detection by transabdominal 
ultrasound; CT and MRI are recommended; 
and in cases of low suspicion of TPSP, a fine 
needle puncture by endoscopic ultrasound 
with immunohistochemistry is suggested, 
which can be useful for preoperative diag-
nosis, even in patients with high suspicion.xiv

From the macroscopic point of view, they 
are large tumors with a diameter between 2 
and 16  cm and an average size of 5  cm.iii 
They usually have a heterogeneous macro-
scopic appearance and are characterized by 
being round, well-defined, encapsulated, 
and having a mixed composition, both 
cystic and solid, in variable proportions.viii,xi

Histologically, it is characterized by a 
neoplasm with cells arranged in several layers 
around fibrovascular stalks, resulting in the 
formation of a pseudopapillary structure.x-xv 
The pseudopapillary architecture composed 
of hyaline globules, cholesterol clefts, foamy 
macrophages and nuclear grooves with 
absence of neuroendocrine chromatin (salt 
and pepper) are characteristic.iii

There are molecular alterations, such as 
karyotypic changes on chromosomes 2, 4, 
or X, with loss of heterozygosity in the HRAS 
gene and differential expression of genes, 
including those associated with tumors. In 
addition, up-regulation of p27 and p21 is 
observed, but no mutations in p53 or K-ras 
are observed, and additionally, ErbB and 
GnRH signaling pathways are affected.ix,x,xv 
They also have β-catenin mutations and 
overexpress cyclin D1 without becoming 
malignant, and there is evidence of FLI-1, 
CD56, and progesterone receptor expres-
sion, whose genes are on chromosome 11q.xvi

The differential diagnosis of TPSPs 
includes pancreatic adenocarcinomas, 
which are the most common cancers in 
the pancreas. These cancers exhibit a high 
level of aggressiveness and possess the 
potential for local invasion and metastasis. 
Furthermore, cystoadenomas and cystoad-
enocarcinomas must be in the differential 
diagnosis.viii Although the papillary features 
of these cystic lesions may resemble those 
of solid pseudopapillary tumors, their 
biological behavior and prognosis differ.v,vii,viii

Complete surgical resection is the treat-
ment of choice, and the approach depends 
on the location of the tumor.iii,v,vi,x,xiii,xvii In 
tumors located in the head of the pancreas, 
pancreatoduodenectomy is an option 
associated with an overall good prognosis, 
although recurrence can occurxii and related 
complications have been reported, including 
pancreatic fistula, postoperative bleeding, 
delayed gastric emptying and infection.viii A 
laparoscopic approach can be used to treat 
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tumors located within the body and/or tail, 
allowing splenic preservation. Laparoscopic 
surgery has been shown to cause less blood 
loss, better postoperative recovery, shorter 
hospital stay, and lower risk of complications 
than laparoscopic surgery.xii,xiii,xvii

Two percent of patients experience 
recurrence after resection.xviii The risk may 
be increased by factors such as tumor size 
>5 cm, lymphovascular invasion, lymph 
node metastases, synchronous metastases, 
and positive margins.xix

This case includes the clinical, imaging and 
histologic features of a TPSP, with complete 
surgical resection, which generated a 
recovery without recurrence or malignancy.

In conclusion, the presence of a large 
pancreatic mass with large size mixed solid 
and cystic nature, encapsulation, and pres-
ence of hemorrhage in a young woman 
must generate suspicion of a TPSP.
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OPEN ACCESS Abstract
Introduction. Carpal tunnel syndrome is the most common compressive peripheral neuropathy of the upper extremity, 
which is caused by compression of the median nerve. Mild and moderate cases can be treated with conservative methods 
such as therapeutic ultrasound or corticosteroid infiltration. Objective. To describe the clinical evolution of patients with 
carpal tunnel syndrome treated with ultrasound therapy and corticosteroid infiltration. Methodology. A prospective open 
clinical trial was conducted in patients with mild and moderate carpal tunnel syndrome who consulted from October 1, 
2021 to May 30, 2022. Two groups were formed: the group that received ultrasound treatment with 12 cases and the group 
treated with corticosteroid infiltration with six cases. Both groups were treated at the initial consultation and then at four 
and eight weeks after the start of treatment. Results. The descriptive results related to the intensity of pain, evaluated with 
the Visual Numeric Scale, are shown. Infiltration obtained two cases without pain and four with moderate pain, contrary to 
ultrasound which was maintained with four mild, three moderate and five intense cases. In symptoms, infiltration reduced 
the number of cases in four of the symptoms studied, while ultrasound reduced the number of cases in only two. In severity, 
assessed with the Boston carpal tunnel questionnaire, with infiltration, there were two asymptomatic cases and none with 
ultrasound. Regarding clinical signs, Tinel’s sign disappeared in four cases in both groups, while Phalen’s sign disappeared 
in four cases in ultrasound and two in infiltration. Conclusion. Infiltration produced asymptomatic patients and reduced 
more symptoms than ultrasonography in terms of pain intensity and severity. Clinical symptoms were less common with 
both treatments.

Keywords
Carpal Tunnel Syndrome, Ultrasonic Therapy, Pain, Adrenal Cortex Hormones, Conservative Treatment.

Resumen
Introducción. El Síndrome del túnel carpiano es la neuropatía periférica compresiva más común de la extremidad superior, 
que se produce por la compresión del nervio mediano. Los casos leves y moderados pueden tratarse con métodos 
conservadores como ultrasonido terapéutico o infiltración con corticoesteroides. Objetivo. Describir la evolución clínica 
de pacientes con síndrome de túnel carpiano tratados con terapia por ultrasonido e infiltración de corticoesteroides. 
Metodología. Ensayo clínico abierto, en pacientes con síndrome del túnel carpiano leve y moderado, que consultaron del 1 
de octubre 2021 al 30 de mayo 2022. Se formaron dos grupos; el que recibió tratamiento con ultrasonido con 12 casos y 
el grupo tratado con infiltración con corticoesteroides con seis casos. Ambos grupos fueron intervenidos en la consulta 
inicial, y luego, en las cuatro y ocho semanas posteriores al inicio del tratamiento. Resultados. Se muestran los resultados 
descriptivos relacionados con la intensidad de dolor, valorada con la Escala Visual Numérica, la infiltración obtuvo dos casos 
sin dolor y cuatro con dolor moderado, contrario a ultrasonido que se mantuvo con cuatro casos leves, tres moderados y 
cinco intensos. En los síntomas, la infiltración redujo el número de casos en cuatro de los síntomas estudiados, en cambio 
el ultrasonido únicamente en dos. En severidad, valorada con el cuestionario de Boston para túnel carpal, con infiltración se 
obtuvieron dos casos asintomáticos y ninguno con ultrasonido. Respecto a los signos clínicos, el signo de Tinel desapareció 
en cuatro casos en ambos grupos, mientras que signo de Phalen desapareció en cuatro casos en ultrasonido y dos en 
infiltración. Conclusión. En intensidad de dolor y grado de severidad, la infiltración generó casos asintomáticos y redujo 
mayor cantidad de síntomas que el ultrasonido. Ambos tratamientos disminuyeron la presencia de signos clínicos.

Palabras clave
Síndrome del Túnel Carpiano, Terapia por Ultrasonido, Corticoesteroides, Tratamiento Conservador.
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Introduction
Carpal Tunnel Syndrome (CTS) is the most 
common compressive peripheral neurop-
athy of the upper extremity. It is a condi-
tion resulting from the compression of the 
median nerve, varying between 32 and 110 
mmHg compared to the normal  2 to 31 
mmHg.i This condition may result in pain in 
the wrist area and middle, index, and thumb 
fingers, accompanied by paresthesia and 
loss of strength.ii-iv

The exact cause of CTS is not yet known; 
however, multiple risk factors have been 
found, including pregnancy, obesity, diabetes 
mellitus, rheumatoid diseases, and other local 
factors such as trauma and repetitive activi-
ties of the wrist joint, mainly related to occu-
pational activities, and currently represents 
one of the health problems affecting the 
working capacity of the population.i,iii,v,vi

Women between the ages of 40 and 50 
are four times more likely to suffer from CTS 
than men.iii The prevalence of CTS in the 
United States is 5 % per year. In the United 
States, CTS has an annual prevalence of 5 %.vi 
It has been observed that there is an associa-
tion between age and sex because it occurs 
more frequently in the female population.i In 
the United Kingdom, a prevalence of 88 per 
100 000 was recorded in men, in contrast to 
women, in whom an incidence of 193 per 
100 000 was recorded.iii

According to the morbidemographic 
profile system of the outpatient medical 
consultation of the Salvadoran Social Secu-
rity Institute in El Salvador, CTS is one of the 
top ten causes of outpatient consultation at 
the Physical Medicine and Rehabilitation Unit 
of the Salvadoran Social Security Institute.

The neurophysiological scale of carpal 
tunnel syndrome compromise takes into 
account the clinical criteria of the disease, 
such as the duration of symptoms, the 
present symptomatology, and the electrodi-
agnostic findings to determine the degree 
of nerve compromise; CTS is classified as 
mild when the symptoms have less than one 
year of evolution, there are no symptoms, 
the sensory conduction is abnormal, and the 
motor conduction is normal; moderate CTS 
is classified as moderate when the time of 
evolution is less than or more than one year, 
there are minimal symptoms, and there are 
alterations in sensory and motor conduction; 
Severe CTS is lasting longer than a year, having 
noticeable symptoms, alterations in sensory 
and motor conduction, and denervation.ii,vii,viii

There are multiple treatment options; 
surgery is recommended in severe cases 
and when there has not been a satisfactory 
evolution with conservative treatment.iv 

The initial management consists of non-
surgical or conservative management, such 
as the use of wrist splints, which due to the 
effect of limiting the flexion and extension 
movements of the wrist, reduce the pres-
sure of the median nerve inside the carpal 
tunnel; corticosteroid infiltration produces 
the deflation of the tenosynovial tissue 
that passes through the carpal tunnel, with 
the consequent decrease in local pressure; 
ultrasound therapy, the local application 
of high-frequency waves decreases inflam-
mation and stimulates nerve regeneration 
through increased blood flow; the use of 
oral non-steroidal anti-inflammatory drugs 
has not shown a clear benefit; and acupunc-
ture, which aims to stimulate trigger points, 
to optimize the energy pathway that gener-
ates symptom relief without acting on the 
pressure inside the carpal tunnel.i,ii

Previous comparative studies refer to the 
effectiveness of different types of treatment, 
but there are no significant differences 
between them to establish a suitable treat-
ment. The effectiveness of ultrasound is not 
proven to be superior to other treatments. 
Infiltration is more effective than some 
physical methods.ii,vii,ix,xi

In El Salvador, according to the Salva-
doran Social Security Institute’s (ISSS) “Phys-
iatry Management Guidelines, 2004”xii and 
the “Manual of Physical Therapy Procedures, 
2006”,iv the conservative treatments are 
therapeutic ultrasoundii,xiii-xv and infiltration 
with corticosteroids, such as triamcinolone 
acetonide,ix,x,xii,xvi-xviii which is registered in the 
Official List of Medications of the ISSS.xix

Patient follow-up and clinical evolution 
of patients with mild or moderate CTS could 
be performed according to the application 
of the Boston Carpal Tunnel Questionnai-
rexx-xxii (BCTQ) and the Numerical Rating 
Scale (NRS) for pain.xxiii

Since it refers to a health problem that most 
frequently affects the economically active 
population, their quality of life due to the 
severity of their symptoms, limiting their daily 
activities, and their work performance,xxiv 
it is important to establish an adequate 
and effective treatment that allows the 
patient's recovery in a shorter time, with a 
decrease in treatment costs and periods of 
incapacity. This study aimed to describe the 
clinical evolution of mild or moderate CTS in 
patients treated with two conservative treat-
ment methods: triamcinolone acetonide 
infiltration and ultrasound therapy.

Methodology
Open clinical trial was conducted to eval-
uate the clinical evolution of patients with 
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mild or moderate CTS after conservative 
treatment with therapeutic ultrasound and 
corticosteroid infiltration.

The population consisted of patients 
with mild or moderate CTS who consulted 
for the first time at the Physical Medicine 
and Rehabilitation Unit of the ISSS in San 
Salvador over eight months, from October 1, 
2021, to May 30, 2022, and who voluntarily 
agreed to participate in the study (Figure 1).

There were trained health personnel 
accessible for this study. A certified phys-
iatrist performed triamcinolone infiltration 
in the locations selected for each treat-
ment, while a certified physical therapist 
performed ultrasound therapy.

Adults who agreed to participate in the 
study and who had a diagnosis of mild or 
moderate CTS, symptomatic, i.e., presenting 
at least two symptoms or one symptom 
accompanied by a clinical sign present and 
who had not received treatment with infil-
trations or previous surgical management 
for CTS and with a time of evolution greater 
than three months were included.

Patients who presented contraindica-
tions for the use of corticosteroids (sensi-
tivity, infection, or skin lesion at the injec-
tion site) or contraindications for the use of 
therapeutic ultrasound (history of cancer 
in organs or structures close to the treat-
ment area, bleeding tissues, or that could 
present bleeding) were excluded, as well 

as patients who presented conditions that 
could simulate symptoms of CTS, such as 
the diagnosis of polyneuropathies, cervical 
radiculopathy, among others.

The study began with 24 patients eligible 
to participate; 20 patients were selected to 
participate in the study. Initially, informed 
consent was requested; then, demographic 
and clinical data were obtained, the EVN 
and BCTQ questionnaires were applied, and 
they were distributed, using convenience 
sampling, in two treatment groups: the first 
one received continuous therapeutic ultra-
sound at a frequency of 3 MHz and intensity 
of 1 W /cm2, with a transducer with a 5 cm² 
head, for 5  min, distributed twice a week, 
for five weeks, for a total of ten treatment 
sessions. The second group received one 
dose of infiltration in the palmar area of the 
wrist with 10 mg of triamcinolone acetonide 
and 1 mL of 2 % lidocaine in a 3 mL dispos-
able syringe. Of this group, two patients 
decided to withdraw from the study.

Three evaluations were performed, 
the first one at the beginning of the treat-
ment and two subsequent follow-ups 
at four and eight weeks.

The study included as independent 
variable, the type of treatment selected; 
therapeutic ultrasound or corticosteroid 
infiltration, and as dependent variable, the 
clinical evolution of carpal tunnel syndrome. 
Other variables taken into account were 

Figura 1. Patient flowFigura 1. Flujo de pacientes
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the patient's personal and clinical data, 
including age, time of evolution of CTS, 
affected hand, risk factors, including 
occupational risk and obesity, which was 
measured by calculating the body mass 
index;xx pain intensity, according to the 
NBS and symptom intensity according to 
the BCTQ; and the evaluation of the clinical 
signs present. (Tinel and/or Phalen)vii,xx

The checklist for this study was elabo-
rated according to the variables identified 
in Microsoft Word. Then, the data were 
analyzed using Microsoft Excel.

The research complied with internation-
ally established ethical principles to guar-
antee participant confidentiality. Personal 
and clinical data were kept confidential by 
the research team; neither the identity of 
the patients nor any other data that could 
identify them were disclosed. The informed 
consent used for this study was prepared 
based on the format proposed by the 
World Health Organization's Committee 
for the Ethical Evaluation of Research. 
This study was approved by the Ethics 
Committee for Health Research ISSS 2020-
2023, dated 20/07/2021, and identified CEIS 
ISSS 2021-041 version 2.

Results
This study shows only descriptive data. 
Regarding the demographic data of the 
patients evaluated, the 18 cases corresponded 
to the female sex, with a higher frequency in 
those over 60 years of age (Table 1).

The time of evolution between  2 and 
3 years was the most frequent, with seven 
cases reported. The most frequent risk 
factor was occupational hazards related 
to repetitive movements of the wrist joint, 
and obesity was identified in three of 
the 18 cases (Table 1).

The frequency of CTS was the same in 
both hands based on the affected hand's 
laterality. According to the findings of 
the electrophysiological study before 
therapy began, slight or moderate involve-
ment was in 16 CTS patients, and one 
patient had a normal study.

Concerning pain intensity using the EVN 
scale, the group managed with ultrasound 
began with five cases of moderate intensity 
and seven cases of intense pain and ended 
the eight weeks of follow-up with four mild, 
three moderate and five intense cases. The 
infiltration group started with one case of 
mild intensity and five cases of moderate 
intensity, and ended the follow-up with 
two cases without pain and four cases 
of moderate intensity.

Table 1. Demographic and clinical data of patients 
with carpal tunnel syndrome 

Variable n

Age

18 to 29 years old 2

30 to 39 years old 3

40 to 49 years old 4

50 to 59 years old 2

> 60 years old 7

Total 18

Treatment method

Infiltration 6

Ultrasound 12

Total 18

Time of evolution

< 1 year 4

1 to 2 years 5

2 to 3 years 7

3 or more years 2

Total 18

Risk factors

Occupational factors 11

Obesity 3

Other 4

Total 18

Hand evaluated

Right 9

Left 9

Total 18

Result of previous electrophysiological study

No study presented 1

Normal 1

Mild 9

Moderate 7

Total 18

Regarding the presence of CTS symp-
toms checked in the BCTQ question-
naire, the group treated with ultrasound 
presented a reduction of two specific 
symptoms after eight weeks of treatment, 
in the symptom of loss of sensitivity in one 
case and in the symptom of functional diffi-
culty in three cases. In the infiltrated group, 
hand/wrist pain, dysesthesias/paraesthesias, 
loss of sensation and functional difficulty 
at eight weeks post-treatment showed a 
decrease of one case each.

The severity of CTS, evaluated using 
the BCTQ questionnaire, presented eight 
mild cases and four moderate cases in the 
ultrasound group at the beginning of the 
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study and ended with nine mild cases, 
two moderate cases, and one severe case. 
Contrary to the infiltrated group, which had 
two asymptomatic cases, there were three 
mild and one moderate cases in the infil-
trated group. (Table 2)

The clinical sign of Tinel was found to 
be present in six of the ten patients who 
presented it at the beginning of the study 
and were treated with ultrasound; simi-
larly, in the infiltrated group, it was found 
to be present in two of the six cases that 
presented it before treatment.

On the other hand, Phalen's sign was 
identified in 12 cases at the beginning of 
treatment, and it was present in eight cases 
after treatment in the ultrasound therapy 

group. Finally, it was recorded in six with a 
reduction to four at the end of treatment 
in the group that received corticosteroid 
infiltration. (Table 3)

Discussion
Some conservative treatment modalities for 
mild and moderate CTS have evidence of 
their effectiveness in reducing symptoms, 
mainly the use of splints and corticosteroid 
infiltration, which have led to a decrease in 
pressure in the carpal tunnel area.i,vi,xxv The 
efficacy of manual therapy based on neuro-
dynamic techniques in the conservative 
treatment of carpal tunnel syndrome has 
shown significant differences regarding pain 

Table 2. Results of the EVN scale and the BCTQ questionnaire in the different stages of follow-up of patients 
with CTS treated with ultrasound or infiltration 

Follow-up stage First appointment 4 weeks 8 weeks

Treatment Ultrasound Infiltration Ultrasound Infiltration Ultrasound Infiltration

n n n n n n

EVN Intensity

No pain (0) 0 0 0 1 0 2

Mild (1-3) 0 1 2 1 4 0

Moderate (4-6) 5 5 8 4 3 4

Severe (7-9) 7 0 2 0 5 0

Severe (10) 0 0 0 0 0 0

BCTQ symptoms

Asymptomatic 0 0 0 0 0 0

Hand/wrist pain 12 6 12 6 12 5

Dysesthesias/Pares-
thesias

12 6 12 6 12 5

Loss of sensation 11 3 10 3 10 2

Loss of strength 11 5 10 5 11 5

Functional difficulty 9 4 7 3 6 3

BCTQ severity

Asymptomatic (1) 0 0 0 0 0 2

Mild (2) 8 3 8 5 9 3

Moderate (3) 4 3 4 1 2 1

Severe (4) 0 0 0 0 1 0

Severe (5) 0 0 0 0 0 0

( ): score.

Table 3. Clinical signs present in the different stages of follow-up of patients with 
Carpal Tunnel Syndrome treated with ultrasound or infiltration 

Follow-up stage First appointment 8 weeks

Treatment Ultrasound Infiltration Ultrasound Infiltration

Clinical sign n n n n

Tinel 10 6 6 2 

Phalen 12 6 8 4 
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and symptom severity;xxvi in this study, it was 
observed that patients treated with cortico-
steroids presented complete pain relief.xxiv

Therefore, as in other studies, there is 
insufficient evidence to support the greater 
benefit and efficacy of therapeutic ultra-
sound compared to other non-surgical inter-
ventions for CTS.ii,xiii In contrast, the evidence 
suggests that injection with a corticosteroid 
has better outcomes.ii

Concerning severity, both groups 
presented a reduction at the end of follow-
up; however, the infiltrated group presented 
asymptomatic cases, which was not observed 
in the group treated with ultrasound.

The EVN scale and the BCTQ question-
naire are valid and reliable tools, established 
and internationally recognized for use in the 
evaluation of this type of health condition 
since they are reproducible methods.xxi-xxiii 
Efficacy studies of corticosteroid therapy 
have shown to reduce the symptoms of 
CTS.ii,xvi One study reported that 53  % of 
patients treated with corticosteroids had 
no symptom recurrence at six months; 
31  % were symptom-free after 12 months. 
Furthermore, they found that patients who 
received a single injection had significantly 
better scores on the BCTQ.ii

The Phalen and Tinel signs are charac-
terized by having a moderate diagnostic 
value in the diagnosis of CTS. The Tinel 
sign has a sensitivity between 23 and 67 % 
and a specificity of 55 to 100 %; the Phalen 
sign reports a sensitivity of 10 to 91 % and 
a specificity between 33 to 100 %.xx In this 
study, it was observed at the end of follow-
up that there was a reduction in both signs, 
with greater reduction in Tinel´s sign in the 
group treated with corticosteroids, unlike 
Phalen's sign, which showed a similar 
reduction in both groups.

Previous studies have found that CTS 
affects women more than men and that this 
aspect, together with repeated dynamic 
movements of the wrist or fingers, consti-
tute basic risk factors for this pathologyii,xx. 
Consequently, the results show that the 
total number of cases corresponded to the 
female sex, this being, together with occu-
pational factors (related to repetitive move-
ments), the most important risk factors.

In previous research, the highest 
percentage of these cases was found in 
people aged 45 to 64 years.xiii Some studies 
indicate that CTS is bilateral in 65  % to 
84 % of the cases.ii,vii

It is suggested that further studies 
continue to evaluate the results obtained 
in the management of CTS with methods 
such as infiltration with corticosteroids and 
the use of therapeutic ultrasound, either 

separately or in comparison with other 
treatment methods.ii,ix,xvii,xx,xxvii

Conclusion
A reduction in the presence of symptom-
atology and clinical signs is achieved with 
both treatment methods. However, in terms 
of pain intensity and degree of severity 
of CTS, more asymptomatic cases were 
observed, and a greater reduction in the 
number of symptoms in the management 
with infiltration than in the management 
with ultrasound. However, a reduction in 
functional symptoms was observed.
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Introduction
Friendly Health Services (FHS) are spaces 
for comprehensive and differential care for 
adolescents (10 to 19 years)i and young 

people (20 to 24 years)1 based on their 
biological, social, and affective needs,ii since 
the social environment determines the 
appearance of risk behaviors that represent 
an important public health problem.iii
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Results. Youth consult health establishments, although 68.2 % are unaware of the exclusive programs for them (Friendly 
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Data from the World Health Organization 
(WHO) reported that worldwide, more than 
1.1 million people between ten and 19 years 
of age died due to injuries, trauma (including 
those caused by traffic), violence, self-
injurious behavior, infectious diseases (such 
as respiratory infections), and childbearing. 
Also, during this period, 42 out of every 1000 
adolescents aged 15 to 19 gave birth.iv

In El Salvador, from January to September 
2021, injuries affecting multiple regions of 
the body were reported as the main causes 
of death in 10 to 19 year-old males (31 %), and 
females (26 %).v Moreover, in 2022, 133 853 
adolescent pregnancies occurred; of these, 
6130 were in children aged under 14 years.vi

Therefore, based on international recom-
mendations, the National Integrated Health 
System of El Salvador (SNIS) has imple-
mented since 2018 the FHS model, located 
in primary care centers and hospitals in the 
central, paracentral, and western areas of the 
country, which offer preventive and curative 
care related to teenage pregnancy, mental 
health, violence, addictions, sexual health 
education, nutrition. This study has as its 
central axis the constant evaluation of the 
quality of care by adolescents and young 
people as social comptrollers.vii This moti-
vated the realization of this study, which 
evaluated the perceptions of the quality of 
care of young people and adolescents in the 
health units to have inputs to update human 
resources and generate empirical evidence 
for health managers and implementers.viii

Methodology
Study design

Study with a mixed approach in 
successive stages. The quantitative phase 
was conducted with a descriptive cross-
sectional design and the qualitative phase 
through a phenomenological design, in 
the period from June to September 2020, 
with data resulting from a consultancy 
process implemented by Doctors of the 
World Spain (Figure 1).

Sample

Quantitative phase
The sample was calculated from a popula-
tion of 11 167, using the finite population 
formula, taking into account a prevalence 
of 50 % and a confidence interval of 95 %, 
obtaining a sample of 372 participants. The 
10 % of non-response was added to this 
number, obtaining a sample of 409 partici-
pants. However, at the time of data collec-

tion, a larger population was captured, so 
the final sample studied was 478.

Qualitative phase
Thirteen participants from the quan-
titative phase who met the following 
inclusion criteria were considered for 
the qualitative phase.

Inclusion criteria

Quantitative phase
Users who consulted any healthcare area 
of the health units in the municipalities 
of Colón, Izalco, Jiquilisco, San Martín, 
San Martín, San Miguel, Soyapango, and 
Usulután, aged between 10 and 24 years, of 
male, female, and non-binary gender were 
required for their selection.

Quantitative phase 

Qualitative phase

Users of the health centers prioritized 
with FHS

Implementation of a survey including 
�fteen questions with Likert scale 

model

Analysis of survey responses

Yes

Users with 
excellent or 

poor satisfac-
tion

Development of focus group and 
in-depth interview

Qualitative phase analysis

Results of the study

Attendance 
at health unit 
once a year 

or more than 
�ve times a 

year

Selection 
criteria for qualitative 
phase according to 

extreme groups:

Figure 1. Flowchart describing data collection pro-
cess
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Qualitative phase
Participants who stated that they visited 
health centers one or more than five times 
a year and that their degree of satisfaction 
with health services was "excellent" or "bad".

Variables
1.	 Quality of care, i.e., ensuring that each 

adolescent and young person receives 
optimal healthcare, taking into 
account all factors and knowledge of 
the user and the healthcare profes-
sional to achieve maximum satisfac-
tion with the process. (Table 1)viii

2.	 User experience, i.e. the interaction of 
adolescents and young people with 
the healthcare system. (Tabla 1)viii

Data Collection

Quantitative phase 
It was carried out using a virtual question-
naire on the Google Forms platform adapted 
from the SERVQUAL modelix,x and the Colom-
bian Friendly Health Services for Adolescents 
and Young People survey,xi which assessed 
the quality of care and user experience. The 
questionnaire was distributed through a link 

Table 1. Study variables and dimensions in the quantitative and qualitative phase of the study

Quantitative phase

Variables Dimensions Indicator

Socio-demo-
graphic character-
ization

General data Sex

Age

Current activity

Educational level

Quality of care Use of health 
services 
(Opportunity)

Frequency of visits to the health facility in a year

Service of the health unit you (the participant) use

Ease of service 
identification 
(Accessibility)

Signposting of FHS in health units

Knows there are FHS in health units

Perception of the signage in each of the services.

Perception of health services hours

Delivery of educational material of your interest

 Care received  
(Acceptability)

Area of the health unit where the best treatment is received 

Perception of how the health professional performs the physical examination

Perception of the respect, trust and privacy given by the health personnel.

Perception of the way in which health personnel communicate at the time of consultation care

Guidance as a complement to the reason for consultation

Waiting time for medical, nutrition, psychology and dentistry professional care

Waiting time for attention in the archive, radiology or laboratory

You consider that they give you time to answer questions during care

The indications you receive from the health personnel before or after the consultation are made clear to you

User experience Experience 
in the areas 
of healthcare 
services

Perception of the care received in healthcare services

Counseling on sexual and reproductive health

Vaccination

Pregnancy test

Prenatal checkups and childbirth care

Contraceptives

Sexually Transmitted Infection/HIV counseling

Dentistry

Psychology

Nutrition

Alcohol or drug care

Opinion space Preferred means of expressing opinions or suggestions about the health services you receive
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via WhatsApp and was filled out self-admin-
istered or by the researcher via telephone in 
case of inconvenience.

This form included 28 questions: 15 with 
closed-ended Likert scale responses and 13 
multiple-choice questions. The response 
options for the Likert scale questions were: 
1. poor, 2. fair, 3. good, 4. very good, 5. excellent.

Qualitative phase
The information was collected through 
group interviews applied in person to 11 
participants: six men and five women, 
between ten and 24 years old, from the urban 
and rural areas of Usulután and Jiquilisco. 
Also, individual in-depth interviews were 
conducted in person with two participants 
aged 15 and 20 years old, females from 
Soyapango and Colón, due to problems of 
access due to violence in other cities.

For this phase, an interview guide was 
used based on a guideline prepared with 11 
open questions concerning the perceptions 
of young people on the level of satisfaction 
with the quality of care received and their 
experience. It ended at theoretical satura-
tion with 13 participants between group 
and individual interviews (six men and seven 
women). All interviews were recorded with 
the consent of the participants.

Data analysis

Quantitative phase
The data were analyzed with descriptive 
statistics through frequencies and percent-
ages; subsequently, the results of the analysis 
were represented in tables and figures with 
the support of the Excel program.

Qualitative phase
The data were transcribed, categorized, 
and analyzed with the support of the Atlas 
ti program. For identification purposes, 
codes of male participant (MP) and female 
participant (FP) were used followed by age 
in years, divided by hyphen; for example, 
male participant aged 21 years (MP-21) 
and female participant aged 14 years 
(FP-14). At the conclusion, the data were 
presented in prose and tables.

Ethical considerations
This study did not use human samples 
and only collected data verbally from 
the participants, who did not receive any 
remuneration and previously completed an 
informed consent or assent form. This study 
was reviewed and approved by the National 
Health Research Ethics Committee. The 
information provided by the participants 
was treated confidentially.

Results
Quantitative phase 

A total of 478 questionnaires were 
completed by participants from the cities 
of Colón, Izalco, Jiquilisco, San Martín, San 
Miguel, Soyapango, and Usulután.

A.	 Characterization of adolescents and 
young people using health services.
The total number of participants consisted 
of 58.8  % females, 40.4  % males, and 
0.8  % non-binary individuals. Regarding 
the age groups, 17.8  % of the respon-
dents were between the ages of  10 and 
14, while 58.8  % were between the ages 
of 15 and 19. The predominant level of 
schooling was high school (47.3  %) and 
junior high school (26.6 %).

B.	 Frequency of use of health services.
The highest percentage of people surveyed 
from once to twice a year was 48.1 % across 
all three genders. It is worth mentioning that 
the female gender, aged 15-19 years, are 
those who consulted more than five times 
a year (60 %), and of the three genders, the 
male gender rarely consults (25.9 %).

Regarding the health services or 
programs consulted, the most requested was 
general medicine (76.6 %), with a predomi-
nance of males. Prevention services such as 
nutrition, prenatal checkup, contraception, 
psychology, sex education, treatment of 
sexually transmitted infections (STIs), care for 
violence, as well as alcohol and drug preven-
tion were requested by 5 %.

Likewise, 68  % of the participants 
reported that they were unaware of the 
Friendly Health Services or the spaces 

Qualitative phase

Variable Dimensions

User experience Reasons why friendly services should exist

Programs they consider important for adolescents

Quality of care Attention received

Reasons to not visit healthcare services

Healthcare services expectations
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exclusively for them. Of these, 60.1 % of the 
female gender is the least aware.

C.	 Care provided by the health 
personnel in the health unit's services.
The perception of the experience of acces-
sibility to the services/programs evaluated 
was mostly categorized as "excellent" or "very 
good" with a predominance of respect, trust, 
and privacy with which the health profes-
sional attends. However, at least five instances 
rated them as "bad" particularly concerning 
the signage of the services. (Figure 2)

When asked which areas they liked the 
most, 38.1 % said they were treated well in 
all areas. The professionals who gave care 
were the best evaluated, with 32.4 %. Using 
the same criteria, 11.9 % said they didn't like 
how they were treated in any area, especially 
when giving data for the file (25.5 %).

Regarding the duration of waiting for 
consultation with a medical, dental, nutri-
tion, or psychology professional, 39.7  % of 
respondents reported that the wait was 
between 30 and 60 minutes, while 17.6  % 
reported that the wait was longer than two 
hours. For care in support areas, such as file 
preparation, laboratory, or radiology, 48.7 % 
of respondents reported a waiting time of 
30 to 60 minutes, while 6.3  % reported a 
waiting time exceeding two hours.

Figure  3 describes the perception of 
the young people about their experience 
in the areas of care. It was observed that 
the vaccination area is the most requested. 
Vaccination, dentistry, sexual and repro-
ductive health, nutrition, psychology, and 
prenatal checkup services were evaluated 
in the highest percentage as "good" and 
STI/HIV, contraceptives, pregnancy tests, and 
alcohol drugs as "regular."

Qualitative phase

Participants were interviewed: six men and 
seven women (one of them at ten weeks' 
gestation). (Table 2)

Among the participants, nine are studying 
and four are seeking employment (neither 
studying nor working), who stated that they 
know that there is a referent person from the 
adolescent and youth program. However, 
they are not aware of the programs that 
are exclusive to them, nor under the term 
Friendly Health Services.

Discussion 
This study revealed that the perceptions of 
adolescents and young people about the 
quality of care and their experience at the 
health unit were generally good, although 
the aspects perceived as bad became 
barriers to accessing health services.

It was evident that adolescents and 
young people perceive health services/
programs with a curative vision, since the 
majority requested care with general medi-
cine, dentistry or nutrition, and preventive 
services such as sexual and reproductive 
health care, alcohol and drug prevention, 
violence, STI/HIV treatment and contracep-
tion, to a lesser extent.

Brochado et al. attribute this finding to 
the fact that they use these programs as 
access to contraceptive methods and not 
to receive sexual health support, although 
they point out that a large percentage of 
this population does not even use these 
methods.xii Other studies attribute this to 
the environment and the restrictions that 
the adult world imposes on the mobility of 
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Table 2. Perception of adolescents and young people on the health services they receive

Variable Dimension Sub/descriptors Narratives

User 
experience

Reasons for 
friendly services

Greater exclusivity. 
Timely advice. 
To have health information. 
Avoid mistakes that may 
affect future health. 
More frequent consultations.

"Yes, I want it because there would be more information for young 
people with these services" (FP-15 years old). 
"We would have more consultations" (FP-14 years old).

Programs 
they consider 
important for 
adolescents

Child abuse. 
Drugs. 
Sexuality. 
Sexually transmitted dis-
eases. 
Teenage pregnancy. 
Social inclusion. 

"In my neighborhood, there are girls who have become pregnant at 
a very young age; most of them are 14 or 13 years old and already 
have a baby" (FP-21 years old).
"There are friends who mock or discriminate (us) for normal chang-
es according to their sex and these are things that are not their 
decision" (PM-15 years old).
"Child abuse because there are many parents who put their children 
to work since they are young and that is not right" (FP-17 years old).
"The children in my neighborhood are all lost; they have been 
smoking since they were very young " (FP-21 years old).

Quality of
attention

Care provided Favorable perception:
They are helped when seek-
ing care for illness.
There is kindness.
They are heard.

"So far so good. But it could be better" (FP-18 years old).
“Pretty good, they are kind and can listen to us without interrupt-
ing" (PM-20 years old).
"They have treated me well so far; they have been kind. I asked 
things I didn't know, and they have been kind and answered me" 
(FP-21 years old).

Unfavorable perception:
Lack of friendliness and 
courtesy.
They inspire fear.
Lack of additional tests and 
more in-depth analysis.

"I'm a little scared because they don't treat us  well and they look 
kind of bitter. I wish they were friendlier" (PM-12 years old).
"Sometimes they don't get to you quickly. You think they will see 
you, but sometimes they don't pay attention to you"  (PM-15 years 
old).

Perception of the physical 
space and supplies with 
which care is provided.

"What I don't really like about the clinic is the hygiene. I don't like 
the stretchers, when you are being examined. The doctor is nice, 
but there is a lack of hygiene with the things that are used. There is 
a lack of new things. I would also like it to be more private for the 
exams, not where all the other patients are. And where they check 
you, you are almost falling off of it. There should be someone to do 
the ultra pregnancy test because they send me somewhere else" 
(FP-21 years old).

Reasons for not 
attending health 
services

If you’re not sick, you’re not 
attended to.
Long wait times.
Attention for preferences.

"I only go when I am sick. I don't like to go for other reasons because 
they say: "if you feel well, why do you come?" (FP-15 years old).
"Sometimes you don’t get quick attention. You think they will, but 
sometimes they don't" (PM-15 years old).
"I come sick, but another comes later and they pass first because of 
preference. I think there should be an order so that there is no dif-
ference" (15 years old).
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young people.xiii,xiv This finding suggests that 
prevention training programs require greater 
awareness and socialization, both in the 
population aged 10 to 19 years and in their 
family and community environment.

The inadequacy of signage at health 
centers to promote programs exclusively for 
adolescents and young people, commonly 
referred to as Friendly Health Services, is 
a cause for concern, as it not only indi-
cates deficiencies in the quality of care but 
also poses obstacles to access. The study 
conducted by Ibáez et al. attributes the low 
acceptance of FHS diverse programs and 
community outreach to the lack of aware-
ness regarding these services.xv,xvi

Another parameter for evaluating the 
acceptability of the FHS was the health 
professional's attention, which was perceived 
as very good, as there were no reported fail-
ures in the respect, trust, and privacy they 
provide. However, a minority experienced 
discrimination and mistreatment, perceiving 
it as bad. These extreme perceptions could 
be based on the socio-cultural characteristics 
of adolescents and young people and reflect 
an inequitable quality of care.xvii-xix

Different studies highlight this perception 
as a barrier to accessxx-xxii that is not only the 
responsibility of those who directly provide 
medical care but of all those involved in the 
process of obtaining it, from the consulta-
tion request, followed by waiting times, 
direct interaction with health personnel, to 
the receipt of the medication.

Concerning the perception of the expe-
rience, long waiting times were found to be 
one of the reasons for not attending health 
centers. Pastrana et al. reported in their study 
that waiting times are not established as a 

barrier for most adolescents; however, on 
certain occasions, they may have influenced 
them to refrain from consulting the FHS.xxiii-xxv

One of the limitations of the study was 
the lack of depth in the needs and particu-
larities of the different genders due to the 
predominance of the female gender and the 
minority of the non-binary gender because 
although they have in common the biopsy-
chosocial changes characteristic of age, each 
gender has different needs and behaviors 
that need to be exposed.

Another limitation was that the focus 
groups and individual interviews were only 
conducted in three cities due to the post-
pandemic scenario of COVID-19 and social 
violence at the time of the study.

There is a need for future studies that 
equitably include all genders to assess differ-
ences or similarities in perceptions of quality 
of care and their experiences.

Conclusion
Although the perception of US by adoles-
cents and youth is generally good, the FHS 
have flaws in the quality of care and user 
experience that may constitute barriers 
that interfere with access, timeliness, and 
acceptability of services.

Acknowledgments
To the UNFPA project supervisory 
committee: Ondina Castillo and María de 
la Paz Benavides. Doctors of the World: 
Vanessa Sosa, Mirian Elizabeth Segovia, Dalia 
Elizabeth Gálvez and Juan Manuel López. To 
the Adolescent's Integral Care Unit of the 
Ministry of Health and each representative 

Expectations of 
health services

Attention with more kind-
ness, impartiality, trust, 
respect.
Improve waiting time.
Perform complementary 
tests as routine.
Better evaluate to provide 
specific and varied treat-
ments.
Decentralize health services, 
go out into the community 
or schools.
Long lasting youth-oriented 
programs.

“They should do a general check-up. That it doesn't come from you, 
but also from the doctor" (PM-24 years old).
"They should be more polite, more respectful" (PM-12 years old).
"Analyze the problem, do more examinations in order to reach a 
diagnosis. Don't just give acetaminophen for fever or headache to 
everyone, but analyze the problem well" (FP-15 years old).
"They should implement more services in the dental area; where I 
go there is only cleaning and extraction of teeth. There should be 
fillings and more" (FP-20 years old).
"I would like to feel confident because sometimes they offend or 
don't even want to attend" (PM-14 years old).
"It would be good if they listened more to the youth, because right 
now, the way they are, they need to be listened to more and some-
times there is no time for the youth. They only go to the health unit 
when they are sick, but when they are not sick is when they need 
attention the most" (FP-21 years old).
"It would be good if they taught something useful so we could do 
something" (PM-21 years old).

FP= female participant, PM= male participant.



DOI: 10.5377/alerta.v7i1.16160
Granados Castro DV, et al.

57

of the health unit included in the study 
and to the National Youth Institute for their 
support in carrying out the study.

Funding
The study was funded by UNFPA and the 
Canadian Embassy.

References
i.	 Jesús-Reyes DD, González Almontes E. 

Acceso, trato y atención en los servicios 
de salud amigables para adolescentes de 
Monterrey, Nuevo León, México. Papeles 
Poblac. Junio de 2022; 28(112):199-223. 
DOI: 10.22185/24487147.2022.112.16

ii.	 González-Quiñones JC, Hernández-Pardo AM, 
Salamanca-Preciado JP, Guzmán-Castillo KA, 
Quiroz-Rivera RM. Cambios en prevalencias 
de conocimientos, actitudes y prácticas de 
sexualidad en adolescentes escolarizados, 
Bogotá, 2011-2015. Rev Salud Pública. 2019; 
21(2):202-8. DOI: 10.15446/rsap.v21n2.73371

iii.	 Dayal R, Gundi M. Assessment of the quality 
of sexual and reproductive health services 
delivered to adolescents at Ujala clinics: A 
qualitative study in Rajasthan, India. PLoS 
One. 2022; 17(1):e0261757. DOI: 10.1371/
journal.pone.0261757

iv.	 Temas de salud, La Salud del adolescente. 
Organización Mundial de la Salud. 2022. 4p. 
Available at: https://www.who.int/es/health-
topics/adolescent-health#tab=tab_1

v.	 Organización Mundial de la Salud. Salud 
del adolescente. 2024. Date of citation: 
January 15, 2024. Available at: https://www.
who.int/es/health-topics/adolescent-
health#tab=tab_2

vi.	 Fondo de Población de las Naciones 
Unidas de El Salvador Mapa de Embarazo 
en Adolescentes. 2023. 94p. Available at: 
https://elsalvador.unfpa.org/sites/default/
files/pub-pdf/mapa_embarazos_2023_web.
pdf

vii.	 Ministerio de Salud de El Salvador. 
Lineamientos técnicos para la atención 
integral en salud de adolescentes y jóvenes 
en las RIIS. 2018. Available at: https://asp.
salud.gob.sv/regulacion/pdf/lineamientos/
lineamientos_tecnicos_atencion_
adolescentes_y_jovenes_riis.pdf

viii.	 Moreno Rangel, Y. Los servicios amigables 
para adolescentes y jóvenes. Una estrategia 
pendiente en promoción de la salud 
sexual y reproductiva. Universalud. Rev. 
Ciencias salud. 2018; 8(1): 4-12. Available 
at: https://dialnet.unirioja.es/servlet/
articulo?codigo=8996302

ix.	 Ganga Contreras F, Alarcón Henríquez N, 
Pedraja Rejas L. Medición de calidad de 

servicio mediante el modelo SERVQUAL: el 
caso del Juzgado de Garantía de la ciudad 
de Puerto Montt - Chile. Ingeniare Rev 
Chil Ing. diciembre de 2019; 27(4):668-81. 
DOI: 10.4067/S0718-33052019000400668

x.	 Salvador Silverman M, Moreno Altamirano L, 
Hernández-Montoya D, Martinez González A, 
Ochoa Diaz-López H. Construcción y 
validación de un instrumento para medir la 
satisfacción de los pacientes del primer nivel 
de atención médica en la Ciudad de México. 
Gac Med Mex. 22 Enero de 2016; 152:43-50. 
Available at: https://www.anmm.org.mx/
GMM/2016/n1/GMM_152_2016_1_043-050.
pdf

xi.	 Ministerio de la Protección Social de 
Colombia, Fondo de las Naciones Unidas 
para la Infancia. Servicios de salud amigables 
para adolescentes y jóvenes. Un modelo 
para adecuar las respuestas de los servicios 
de salud a las necesidades de adolescentes 
y jóvenes de Colombia. 2008. Available at: 
https://colombia.unfpa.org/sites/default/
files/pub-pdf/ssaja2.pdf

xii.	 Brochado Ariza KP, Duran Ravelo J, 
Hernández-Palma HG. Realidad de los 
jóvenes con relación a la salud sexual y su 
percepción del programa servicios amigables 
del municipio de Santa Lucía. Cienc E Innov 
En Salud 2020; e94: 410-420. DOI: 10.17081/
innosa.94

xiii.	 Bhatta BR, Kiriya J, Shibanuma A, Jimba M. 
Parent-adolescent communication on sexual 
and reproductive health and the utilization 
of adolescent-friendly health services in 
Kailali, Nepal. PLoS One. 19 de febrero de 
2021;16(2):e0246917. DOI: 10.1371/journal.
pone.0246917

xiv.	 Decker MJ, Atyam TV, Zarate CG, Bayer AM, 
Bautista C, Saphir M. Adolescents’ perceived 
barriers to accessing sexual and reproductive 
health services in California: a cross-sectional 
survey. BMC Health Serv Res. 2021; 21:1263. 
DOI: 10.1186/s12913-021-07278-3

xv.	 Ibáñez-Cuevas M, Torres-Pereda P, 
Olvera M, Pastrana-Sámano R, Heredia-Pi 
IB. Calidad de la atención en los servicios 
de salud amigables para adolescentes en 
Morelos, México: Perspectiva de usuarios 
y prestadores. 2021 DOI: 10.33064/
iycuaa2021833750

xvi.	 García Vázquez J, Quintó Domech L, 
Nascimento M, Agulló-Tomás E. Evolución 
de la salud sexual de la población 
adolescente española y asturiana. Rev Esp 
Salud Pública. 2020; 93 (4): e1-14. Available 
at: https://scielosp.org/pdf/resp/2019.v93/
e201909071/es

xvii.	 Belay HG, Arage G, Degu A, Getnet B, 
Necho W, Dagnew E, et al. Youth-friendly 
sexual and reproductive health services 
utilization and its determinants in Ethiopia: 

https://www.doi.org/10.22185/24487147.2022.112.16
https://www.who.int/es/health-topics/adolescent-health#tab=tab_2
https://www.who.int/es/health-topics/adolescent-health#tab=tab_2
https://www.who.int/es/health-topics/adolescent-health#tab=tab_2
https://elsalvador.unfpa.org/sites/default/files/pub-pdf/mapa_embarazos_2023_web.pdf
https://elsalvador.unfpa.org/sites/default/files/pub-pdf/mapa_embarazos_2023_web.pdf
https://elsalvador.unfpa.org/sites/default/files/pub-pdf/mapa_embarazos_2023_web.pdf
https://asp.salud.gob.sv/regulacion/pdf/lineamientos/lineamientos_tecnicos_atencion_adolescentes_y_jovenes_riis.pdf
https://asp.salud.gob.sv/regulacion/pdf/lineamientos/lineamientos_tecnicos_atencion_adolescentes_y_jovenes_riis.pdf
https://asp.salud.gob.sv/regulacion/pdf/lineamientos/lineamientos_tecnicos_atencion_adolescentes_y_jovenes_riis.pdf
https://asp.salud.gob.sv/regulacion/pdf/lineamientos/lineamientos_tecnicos_atencion_adolescentes_y_jovenes_riis.pdf
https://www.anmm.org.mx/GMM/2016/n1/GMM_152_2016_1_043-050.pdf
https://www.anmm.org.mx/GMM/2016/n1/GMM_152_2016_1_043-050.pdf
https://www.anmm.org.mx/GMM/2016/n1/GMM_152_2016_1_043-050.pdf
https://colombia.unfpa.org/sites/default/files/pub-pdf/ssaja2.pdf
https://colombia.unfpa.org/sites/default/files/pub-pdf/ssaja2.pdf
https://doi.org/10.1371/journal.pone.0246917
https://doi.org/10.1371/journal.pone.0246917
https://www.doi.org/10.33064/iycuaa2021833750
https://www.doi.org/10.33064/iycuaa2021833750
https://scielosp.org/pdf/resp/2019.v93/e201909071/es
https://scielosp.org/pdf/resp/2019.v93/e201909071/es


Alerta 2024; 7(1):50-58
Adolescents and Young People's Perception of Care in Health Services in El Salvador

58

A systematic review and meta-analysis. 
Heliyon. 2021.; 7(12):e08526. DOI: 10.1016/j.
heliyon.2021.e08526

xviii.	 Arije O, Madan J, Hlungwani T. Quality 
of sexual and reproductive health 
services for adolescents and young 
people in public health facilities in 
Southwest Nigeria: a mystery client study. 
Glob Health Action. 2022. 15(1): 1-12. 
DOI: 10.1080/16549716.2022.2145690

xix.	 Bali S, Chatterjee A, Nagi RS, Gupta S, 
Singhal K. How to make services adolescent 
friendly? A cross-sectional study on 
awareness of adolescent friendly health 
clinics in Central India. J Family Med Prim 
Care. 2022; 11(10):6127-6134. DOI: 10.4103/
jfmpc.jfmpc_365_22

xx.	 Pandey PL, Seale H, Razee H. Exploring 
the factors impacting on access and 
acceptance of sexual and reproductive 
health services provided by adolescent-
friendly health services in Nepal. PLoS One. 
2019; 14(8):e0220855. DOI: 10.1371/journal.
pone.0220855

xxi.	 Obiezu-Umeh C, Nwaozuru U, Mason S, 
Gbaja-Biamila T, Oladele D, Ezechi O, et al. 
Implementation Strategies to Enhance 
Youth-Friendly Sexual and Reproductive 
Health Services in Sub-Saharan Africa: 
A Systematic Review. Front Reprod 
Health. 2021; 3(1): 1-13. DOI: 10.3389/
frph.2021.684081

xxii.	 Torres-Ospina SM, Delgadillo-Morales ÁM, 
Orcasita-Pineda LT,  Conocimientos, 
experiencias y actitudes sobre derechos 
sexuales y derechos reproductivos en 
adolescentes y jóvenes. Hacia Promoc Salud. 
Enero de 2021; 26(1):52-68. DOI: 10.17151/
hpsal.2021.26.1.6

xxiii.	 Pastrana-Sámano R, Heredia-Pi IB, Olvera-
García M, Ibáñez-Cuevas M, Castro FD, 
Hernández AV, et al. Servicios Amigables 
para Adolescentes: evaluación de la calidad 
con usuarios simulados. Rev Saúde Pública. 
6 de abril de 2020; 54:36. DOI: 10.11606/
s1518-8787.2020054001812

xxiv.	 Desmond C, Seeley J, Groenewald C, 
Ngwenya N, Rich K, Barnett T. Interpreting 
social determinants: Emergent properties 
and adolescent risk behavior. PLoS ONE. 
2019; 14(12):e0226241. DOI: 10.1371/journal.
pone.0226241

xxv.	 Groenewald C, Isaacs N, Qoza P. Hope, 
agency, and adolescents’ sexual and 
reproductive health: A mini review. 
Front Reprod Health. 2023; 5 (1): 1-13. 
DOI: 10.3389/frph.2023.1007005

https://www.doi.org/10.17151/hpsal.2021.26.1.6

https://www.doi.org/10.17151/hpsal.2021.26.1.6

https://www.doi.org/10.11606/s1518-8787.2020054001812
https://www.doi.org/10.11606/s1518-8787.2020054001812


[59]

Factores que influyen 
en la supervivencia de 
pacientes con diálisis en 
El Salvador

Suggested citation:
Rivera Rosales DD, Tejada 
Peña DA. Influencing Factors 
in the Survival of Dialysis 
Patients in El Salvador. Alerta. 
2024;7(1):59-68. DOI: 10.5377/
alerta.v7i1.16640

Received:
July 6, 2023.

Accepted:
January 8, 2024.

Published:
January 25, 2024.

Author contribution:
DDRR1, DATP2: study 
conception, manuscript 
design, literature search, data 
management or software, data 
analysis, writing, revising and 
editing. DDRR1: data collection.

Conflicts of interest:
The authors declare there are 
not conflict of interests. 

OPEN ACCESS

Original article

Influencing Factors in the Survival of 
Dialysis Patients in El Salvador
DOI: 10.5377/alerta.v7i1.16640

David Daniel Rivera Rosales1*, David Alexander Tejada Peña2

1-2. National Institute of Health, San Salvador, El Salvador.

*Correspondence 
  dr.davidrivera1990@gmail.com

1.  0000-0002-8744-9403
2.  0000-0003-2502-1433

Abstract
Introduction. The chronic kidney disease is responsible for approximately 2.4 million deaths worldwide, five year survival 
in patients after starting dialysis was between 39 and 60 % depending on the country. Objective. Analyze the factors that 
influence the five years survival in patients after starting renal replacement therapy in El Salvador. Methodology. It is a 
retrospective cohort study from patients included in dialysis and renal replacement therapy national registry from January 
2016 to February 2023, the start point for the following was the initiation of dialysis, the event of interest was patient´s death, 
the Kaplan-Meier method was used to determine one year and five year survival; and Cox regression with Royston-Parmar 
model was used to analyze the factors that influence survival. Results. The study included 7088 patients, one and five-years 
survival was 79.5 % (CI 95 %: 78.6-80.5) and 50.6 % (CI 95 %: 49.1-52.1) respectively. The Cox regression for age of treatment 
initiation resulted in a hazard ratio of 1.02 (CI 95 %: 1.01-1.02), while for farmers, the hazard ratio was 1.09 (CI 95 %: 1.00-1.18), 
for hypertensive etiology the hazard ratio was 0.7 (CI  95  %:  0.64-0.78). Conclusion. Data suggest that age of treatment 
initiation, and jobs related to agriculture were associated with less five year survival in dialysis patients.

Keywords
Chronic Renal Insufficiency, Dialysis, Survival Analysis.

Resumen
Introducción. La enfermedad renal crónica es responsable de aproximadamente 2,4 millones de defunciones a nivel 
mundial. La supervivencia a los cinco años después de iniciar diálisis se encuentra entre un 39 a 60 % dependiendo del 
país. Objetivo. Describir la situación epidemiológica de los pacientes con diálisis y analizar los factores que influyen en 
la supervivencia de pacientes a cinco años de iniciar tratamiento sustitutivo renal en El Salvador. Metodología. Estudio 
de cohorte retrospectivo de los pacientes incluidos en el Registro Nacional de Diálisis y Trasplante Renal desde enero 
de 2016 hasta febrero de 2023. El seguimiento se comenzó al inicio de la diálisis, el evento de interés fue la muerte del 
paciente. Se utilizó el método de Kaplan-Meier para determinar la supervivencia al año y a los cinco años y la regresión 
de Cox con el modelo de Royston-Parmar para analizar los factores que influyen sobre la supervivencia a los cinco años. 
Resultados. El estudio incluyó 7088 pacientes, la supervivencia a uno y cinco años fue del 79,5 % (IC 95 %: 78,6-80,5) y 50,6 % 
(IC 95 %: 49,1-52,1) respectivamente. La regresión de Cox para la edad de inicio de tratamiento resultó en un hazard ratio 
de 1,02 (IC 95 %: 1,01-1,02), mientras que para el oficio de ser agricultor el hazard ratio fue 1,1 (IC 95 %: 1,01-1,18) y para la 
etiología hipertensiva el hazard ratio fue de 0,7 (IC 95 %: 0,64-0,78). Conclusión. La edad de inicio de tratamiento y el ser 
agricultor están asociados con una menor supervivencia a cinco años en pacientes con diálisis.

Palabras clave
Insuficiencia Renal Crónica, Diálisis, Análisis de Supervivencia.

Introduction
Chronic kidney disease (CKD) is defined 
as permanent damage to renal structure 
and function, characterized mainly by a 
glomerular filtration rate of less than 60 mL/
min per 1.73 m2 or the presence of markers 

of renal damage that persist for at least 
three months. When the glomerular filtra-
tion rate falls below 15 mL/min per 1.73 m2, 
it is considered renal failure, and when it falls 
between 5 to 10 mL/min, renal replacement 
therapy is recommendedi-iii.
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The main causes of CKD worldwide are 
arterial hypertension and diabetes mellitus; 
however, in the Central American and 
Caribbean region, another important cause 
of kidney disease has also been identi-
fied, which generally affects male patients 
engaged in agriculture and has been called 
Mesoamerican nephropathy.ii,iv

Globally, CKD represents a major public 
health problem, with a progressive increase 
in prevalence in the general population 
and an increase in the use of renal func-
tion replacement therapy, such as hemodi-
alysis (HD), peritoneal dialysis (PD), and renal 
transplantation. This places a significant 
burden on healthcare systems. According to 
reports from 2022, it is estimated that more 
than 850 million people worldwide suffer 
from chronic kidney disease, with approxi-
mately 2.4 million deaths.v

In 2015, the prevalence of CKD was 
estimated at 12.6 % in El Salvador. In 2019, 
the CKD mortality rate in the country was 
72.9 per 100 000 population, ranking as 
the second highest in the Americas, after 
Nicaragua (73.9).vi In the country, the rate 
of patients on renal replacement therapy 
for 2018 (RRT) was 677 per million inhab-
itants, exceeding the regional rate for 
Central America and the Caribbean (392 per 
million inhabitants).vii

Patients who started dialysis between 
2004 and 2008 in the United States had 
a five-year survival rate of 39  %, in Europe 
41  %, and in Japan 60  %.viii In El Salvador, 
five-year survival in patients who begin 
renal replacement therapy is unknown, nor 
has research been conducted on the factors 
that influence mortality in these patients.

Consequently, these findings highlight 
the importance of analyzing the mortality 
associated with CKD in El Salvador. Under-
standing the underlying causes of survival is 
crucial for implementing effective preventa-
tive and management strategies.

This study aimed to describe the epide-
miological situation of dialysis patients and 
to analyze the factors that influence the 
five-year survival of patients who start renal 
replacement therapy in El Salvador.

Methodology
The study is a retrospective dynamic 
cohort of patients in the National Registry 
of Dialysis and Renal Transplantation of 
El Salvador. It was implemented in 2016 and 
is part of the Information System for Patients 
with Chronic Diseases (SIEC). It is aimed at 
keeping track of patients receiving RRT by 
the Ministry of Health of El Salvador and 
has national coverage.ix The start of follow-

up was taken as the date of initiation of 
RRT up to five years of treatment; the event 
of interest was the death of the patient; 
patients who died less than 24 hours after 
initiation of treatment were excluded.

The initial database contained 7321 
records. Of these, 72 duplicates, 51 cases 
of patients who died less than 24 hours 
from the start of treatment, 39 records 
corresponding to foreign patients, 24 
cases of patients who had received renal 
transplants, 22 records with incomplete 
data, and 25 cases of patients who had not 
received initial treatment were excluded. As 
a result, the final database used for analysis 
consisted of 7088 records.

The database initially consisted of 56 vari-
ables, of which 30 related to identification, 
management characteristics, and medical 
procedures that were not of interest for the 
research were eliminated, ending with 26 
variables for the study.

The variables used were date of birth, sex, 
municipality, occupation, initial treatment, 
date treatment started, etiology, current 
treatment, arterial hypertension, diabetes 
mellitus, cancer, hepatitis B, hepatitis C, HIV/
AIDS, lithiasis, hyperuricemia, lupus erythe-
matosus, other diseases, peritoneal access, 
type of PD management, hemodialysis 
access, discharge condition, cause of death, 
date of death, and place of death. In addi-
tion, the variable age at treatment initiation 
was constructed from the date of birth 
and treatment initiation.

Quantitative variables were tested for 
normality using the Anderson-Darling test, 
and frequencies, proportions, and crude 
rates were calculated. The median and 
interquartile range were used as measures 
of central tendency and dispersion, respec-
tively. The national and municipal preva-
lence rate of dialysis patients was rated using 
the population projections in 2023 provided 
by the National Statistics and Census Office,x 
and a stratified choropleth map by quartiles 
was prepared from the calculated rates.

The Kaplan-Meier estimator was used to 
calculate the overall survival rate at one and 
five years, and the log-rank test was used to 
test statistical significance.

Cox regression was initially employed for 
the multivariate analysis.  Furthermore, this 
model was evaluated using the likelihood 
ratio, and it was determined that the model 
constructed predicted survival better than a 
model without covariates.

The predictive capacity of the model was 
evaluated using the Harrel concordance 
index, and a cut-off point of 0.6 or higher was 
established to consider it a good concor-
dance. The risk proportionality analysis was 
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used to verify sensitivity and compliance 
with the proportionality assumptions, and 
an overall value of p < 0.01 was obtained.

Since the concordance index was less 
than 0.6 and the assumption of propor-
tionality of exposure was not met, a Cox 
multivariate analysis with Royston-Parmar 
random effects was performed because this 
model fits better to complex distributions.xi,xii

The evaluation of the fit of the second 
model was by the likelihood ratio test, Wald 
test, and log-rank test. A significance level of 
p < 0.01 was obtained for all of these tests. 
The Harrel concordance test yielded a value 
that exceeded the established cut-off point.

Microsoft Excel 365 and RStudio 
version 4.3.0 were used for data cleaning, 
processing and analysis, and QGIS version 
3.30.1 for geospatial analysis.

This research was conducted according 
to the Helsinki principles for research on 
human subjects, using only the informa-
tion contained in existing databases, which 
were anonymized and coded respecting the 
confidentiality of the individuals.

Results
The median age of the patients was 

53 years (IR: 40 to 63 years), 69.5  % of the 
records corresponded to males, and in 56 % 
of the cases, the etiology of CKD could not 
be identified, with arterial hypertension and 
diabetes mellitus being the main known 
causes. Other etiologies, such as those of 
congenital, glomerular, or obstructive origin, 
collectively accounted for 5.8 % (Table 1).

A total of 45.6  % of the patients had 
some comorbidity, with arterial hyperten-
sion followed by diabetes mellitus being 
the most frequent. Among the other condi-
tions identified, which totaled 3.5 % of the 
records, renal lithiasis (0.5 %), cancer (0.4 %), 
HIV infection (0.1  %), and systemic lupus 
erythematosus (0.1 %) stand out. The rest of 
the comorbidities identified have percent-
ages of less than 0.1 %.

When the database was extracted from 
the system on February 28, 2023, a total 
of 3997 patients were actively receiving 
renal replacement therapy. A prevalence 
of 631 dialysis patients per million inhabit-
ants was determined, with a prevalence 
of 62.4  % (N: 2493) on peritoneal dialysis 
and 37.6  % (N: 1504) on hemodialysis. The 
municipalities with the highest prevalence 
rates are situated in proximity to bodies of 
water and are associated with agricultural 
activities (Figure 1).

Of the patients with peritoneal dialysis, 
64.1 % (N: 1599) had a soft catheter, 35.8 % 
(N: 891) had a rigid catheter, 39.1 % (N: 976) 

were receiving treatment on an outpatient 
basis and 60.8  % (N: 1514) in hospitals; 
there is no data on the type of catheter and 
treatment modality in 0.1  % (N: 3) of the 
PD patients. Of the hemodialysis patients, 
77.8 % (N: 1177) receive treatment by cath-
eter, 22.1 % (N: 332) by arteriovenous fistula, 
and no data is recorded in 0.1 % (N: 2).

A total of 2873 deaths were recorded in 
the database. Of these, 60.3 % (N: 1733) were 
in hospital. 39.3 % (N: 1128) of the patients 
died of unknown causes, 36.7  % (N:  1053) 
due to cardiovascular causes, 20.8  % (N: 
597) due to infectious complications, 1.5 % 
(N: 43) due to complications related to renal 
disease, 0.7 % (N: 20) due to complications 
of the dialysis procedure, 0.5 % (N: 14) due 
to external cause injuries, 0.4 % (N: 12) due 
to discontinuation of treatment, 0.2 % (N: 5) 
due to neoplasms and in one patient anemia 
was recorded as the cause of death. 91.4 % 
(N: 2626) of the deaths occurred during the 
first five years of RRT.

The result of the Kaplan Meier analysis 
determined a survival of 79.5 % (CI 95 %: 78.6 
- 80.5) after one year from the start of renal 
replacement therapy and a survival of 50.6 % 
(CI 95 %: 49.1 - 52.1) at five years (Figure 2).

When comparing survival by sex and 
initial treatment modality at five years 
from the start of treatment, no statistically 
significant difference was observed. Patients 
with agriculture-related trades had lower 
survival at five years (48.37 %; CI 95 %: 48.36 
- 48.38 and 51.66 %; CI 95 %: 51.65 - 51.67) 
compared to those with other trades, 
patients with diabetic etiology also had 
lower survival compared to other etiologies 
(41.25 %; CI 95 %: 41.23 - 41.27 and 52.41 %; 
CI 95 %: 52.40 - 52.42), the results of the log 
Rank test for these variables were p value < 
0.01 (Figure 3). Hypertensive etiology had 
higher survival compared to other etiologies 
(54.64 %; CI 95 %: 54.63 - 54.66 and 49.33 %; 
CI  95  %:  49.33 - 49.34), the difference was 
statistically significant (p < 0.05).

A hazard ratio (HR) of 1.02 (p < 0.01) was 
obtained for the variable age at treatment 
initiation; that is, a one-year increase in age 
increases the probability of death by 2  % 
five years after treatment initiation.

The HR for patients whose occupation 
was farming was 1.09, with a p-value of  0.049. 
It indicates that being a farmer increases the 
likelihood of death by 9  % five years after 
the commencement of treatment. The HR 
of patients with vascular etiology was 0.71, 
with a p-value < 0.01.
The exposure factor for the variable "sex" 
was male, resulting in an HR of 1.00. The 
variable "initial treatment" used hemodi-
alysis as an exposure factor, with an HR of 
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Table 1. Characterization of patients in the National Registry of Dialysis and Renal Transplantation of El Salva-
dor until February 2023.

Variable Deceased (N:2873) Living patients (N:4215) Total (N 7088)

N % p-value N % p-value N %

Gender and age

Male 2009 69.9 0.3987 2916 69.2 0.3092 4925 69.5

Female 864 30.1 0.3987 1299 30.8 0.3092 2163 30.5

Median age 54 years (IRa: 42 - 63) 52 years (IR: 39 - 62) 53 years  
(IR: 40 - 62)

Occupation

Farmer 1073 37.3 <0.01 1280 30.4 <0.01 2353 33.2

Others occupationsb 1800 62.7 <0.01 2935 69.6 <0.01 4735 66.8

Etiology

Hypertensive 482 16.8 <0.01 1188 28.2 <0.01 1670 23.6

Diabetic 501 17.4 <0.01 538 12.8 <0.01 1039 14.7

Other causes 169 5.9 0.6733 241 5.7 0.6154 410 5.8

Not identified 1721 59.9 <0.01 2248 53.3 <0.01 3969 56.0

Comorbidities

Arterial hypertension 1270 44.2 0.0016 1740 41.3 0.0001 3010 42.5

Diabetes mellitus 490 17.1 0.0904 671 15.9 0.04176 1161 16.4

Others 67 2.3 <0.01 183 4.3 <0.01 250 3.5

No comorbidities 1505 52.4 0.0011 2335 55.4 <0.01 3840 54.2

Initial treatment

Peritoneal dialysis 2261 78.7 0.6046 3302 78.3 0.5673 5563 78.5

Hemodialysis 612 21.3 0.6046 913 21.7 0.5673 1525 21.5

a. Interquartile range, b. All other professions are classified in the database.

Figure 1. Prevalence of dialysis patients, El Salvador, February 2023.

Rate per 100 000 population
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0.94. The HR for diabetes etiology was 1.04. 
The p-values for all three variables exceeded 
0.05. Figure  4 depicts the HR values and 
their confidence intervals.

Discussion
It was a survival study using the Kaplan 
Meier technique and the Royston Parmer 
model. Among the findings, the 5-year 
survival rate was higher than the unadjusted 
survival rate in the United States and Europe, 
39 % and 41 %, respectively. However, it was 
lower than the 60 % survival rate in Japan. 
It is important to note that these mortality 
rates were calculated for patients who 
started dialysis between 2004 and 2008, so 

survival may vary if patients with later start 
dates are considered.viii

A study conducted in Colombia with a 
cohort of 12 508 patients over 18 years of age 
showed a survival rate similar to that found in 
this study, with a rate of 53 % after five years 
of treatment.xiii Another study conducted in 
Indonesia, although with a smaller cohort 
including only patients on peritoneal dialysis, 
found a five year survival of 52  %.xiv Due to 
the low survival rate among dialysis patients, 
the early detection of CKD and the imple-
mentation of measures to halt its progression 
are deemed the most effective measures to 
prolong the lives of renal patients.ii

Studies comparing treatment modalities 
do not suggest consistent findings. While 

Figure 2. Cumulative five-year survival of patients with renal replacement therapy, 
El Salvador, February 2023.

Figure 3. Cumulative five-year survival of patients with renal replacement therapy classified by sex, etiology, profession and initial 
treatment, El Salvador, February 2023.
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some have found greater survival in patients 
undergoing hemodialysis, such as the 
Colombian cohort study mentioned above,xiii 
other studies have found no significant 
difference between treatment modalities,xv,xvi 
and others suggest that the differences may 
be related to a greater burden of comor-
bidities in one group or another.xv,xvii For 
this reason, some clinical guidelines recom-
mend leaving the treatment modality to the 
patient's choice, according to their needs 
and clinical situation.i,ii

There were no significant differences in 
survival between sexes in this study; similar 
findings have been reported in research 
conducted in the United States and Europe. 
Even though men are at greater risk of kidney 
disease, there are no differences in prog-
nosis after the onset of RRT.xviii,xix The causes 
of this phenomenon are not entirely clear, 
although some research has suggested that 
CKD increases cardiovascular risk in women, 
increasing their mortality.xx

Advanced age is an important risk factor 
that increases the probability of death in 
patients with RRT. A meta-analysis that 
included 12 studies comparing patients 
older than 65 years with those of younger 
age found that patients older than 65 
years had a 2.80 times higher risk of death 
(CI 95 %: 2.45 - 3.09) and a p-value < 0.01.xxi In 
addition, a cohort in Brazil with 5081 hemo-
dialysis patients found that the older the 
patient, the higher the risk of death.xxii

Research on the subject has linked 
increased mortality in this age group to a 

greater burden of comorbidities, physical 
and cognitive disability, and the decreased 
functional capacity of adulthood, which 
makes patients less resistant to the loss 
of amino acids and proteins that occurs 
during peritoneal dialysis, as well as to the 
insulin resistance, chronic inflammation, 
vascular calcification, and loss of muscu-
loskeletal tissue that occur as a conse-
quence of CKD.xxiii-xxv

According to results from a study 
conducted in the country in 2014, 
hypertension and diabetes mellitus were 
the main identifiable causes of CKD, 
and it was not possible to identify the 
etiology in 50 % of cases.xxvi

The Kaplan Meier analysis determined 
that patients with diabetic etiology had 
a lower survival rate; however, it was not 
statistically significant in the multivariate 
analysis, unlike other studies that have deter-
mined that CKD with diabetic etiology has a 
worse prognosis and a higher probability of 
death.xvi,xxii Hypertensive etiology resulted in 
a higher probability of survival in this study.

This result seems to indicate that there is 
another etiology that, in addition to causing 
an important proportion of CKD cases, 
could affect the prognosis of the patients; a 
possible explanation would be Mesoamer-
ican nephropathy, a disease characterized 
by renal and tubulointerstitial damage that 
mainly affects male patients and farmers.
iv,xxvii,xxviii This would be congruent with the 
fact that during this investigation an impor-
tant percentage of patients were farmers, 

Figure 4. Cox multivariate model with Royston-Parmar random effects
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and that a significant association was found 
between being a farmer and a higher risk 
of mortality, there is previous evidence 
that indicates that this can be considered 
as an important risk factor in mortality 
related to CKD.xviii,xix

Most of the patients undergoing dialysis 
in this study were men. This finding is consis-
tent with other studies, such as those done 
in the countryxxvi,xxix in which men have been 
shown to have a higher prevalence of CKD.xxx

Arterial hypertension has been identified 
as a common comorbidity in other studies 
of people with CKD.xxxi A study published in 
2016 that analyzed ten years of data from 
patients with CKD in the Bajo Lempa area, 
El Salvador, found that 29.7  % of patients 
had arterial hypertension, a lower propor-
tion than that found in this study.xxix It was 
expected due to the pathophysiology 
of chronic disease, as the kidney is one 
of the primary organs involved in blood 
pressure regulation.i 

In 2014, the Ministry of Health of 
El Salvador provided care to 38.6  % of 
patients in RRT, resulting in a total of 1445 
patients. During that time, this number has 
increased almost three times, becoming 
even higher than the SRR prevalence rate 
reported in that year. The Ministry of Health's 
rate of patients seen per million individuals 
is slightly lower than the prevalence of 677 
patients per million individuals reported by 
the Central American and Caribbean Asso-
ciation of Nephrology and Hypertension in 
2018. These findings indicate a significant 
increase in demand for renal care.vii,xxvi

In El Salvador, PD is the main method of 
renal replacement, unlike the world trend, 
where it is estimated that more than 90 % 
of patients are treated with HD. This data is 
because PD is considered the first choice in 
the guidelines for the care of renal patients 
in force in the country.xxxii In Guatemala and 
Costa Rica PD is also the main treatment 
modality, while in the rest of the countries 
of the Central American and Caribbean 
region HD predominates.vii

In a study that included databases from 
20 Latin American countries and 49 Euro-
pean countries, the main causes of death 
identified were cardiovascular diseases, 
followed by infectious diseases and deaths 
of unknown causes.xxxiii In Colombia, a retro-
spective cohort of 9798 patients over 18 
years of age in RRT was carried out, where 
the two leading causes of death were the 
same.xxxiv However, a higher percentage of 
deaths of unknown causes was observed.

The database used for the study was 
pre-built and contained only information 
from the Ministry of Health. It is crucial to 

remember that if patients receiving treat-
ment at other facilities were included, the 
true prevalence of dialysis patients may be 
higher. Furthermore, the lack of comprehen-
sive data or the absence of systematic data 
collection prevented the inclusion of certain 
variables in the evaluation.

It is necessary to take the findings related 
to the etiology of CKD with caution because 
this was not identified in more than 50 % of 
the patients. Therefore, a more comprehen-
sive registry of the causes of CKD is neces-
sary to yield more conclusive outcomes.

There may be other variables not 
collected in the database that could influ-
ence patient survival, such as nutritional 
status, socioeconomic status, and glomer-
ular filtration rate at the start of renal treat-
ment. These additional factors could have 
a significant impact on the results and it 
is important to consider them in future 
research to obtain a more complete under-
standing of the determinants of survival in 
patients with CKD on RRT.

Conclusions
Only half of the patients who start dialysis 
in El Salvador survive five years after starting 
treatment. Age at initiation of treatment and 
being a farmer are significant factors associ-
ated with a higher risk of mortality five years 
after initiation of renal replacement therapy, 
while the etiology of arterial hyperten-
sion was associated with a higher survival 
compared to other causes of CKD.
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Abstract
Introduction. The somatoform symptoms disorder is characterized by multiple psychical symptoms that can’t be attributed 
to another physical or mental health diagnosis or drug abuse, having personality disorders as the most common comorbidity. 
Objective. To determine the frequency of somatoform disorders, it’s most important characteristics and different 
personality traits among patients with chronic back pain. Methodology. Cross-sectional descriptive study carried out with 
patients admitted to the neurosurgery department of the General Hospital of the Salvadoran Social Security Institute. Data 
collection was carried out using the Screening for Somatoform Symptoms 2 scale and the International Personality Disorder 
Examination scale. The qualitative variables were analyzed through absolute frequencies. The quantitative variables were 
analyzed through measures of central tendency and dispersion. The statistical analyzes were carried out using the Statistical 
Package for the Social Sciences version 26. Results. The study included 60 patients, 40 of them women, 31 between 41 
and 60 years old. Twenty-eight patients presented eight or more symptoms, excluding low back pain. Forty-five patients 
reported symptoms for more than one year. Fifty-three patients presented somatoform disorder. The most frequent 
personality disorders were obsessive-compulsive (31), borderline (21) and paranoid (21). Conclusion. Patients with chronic 
lower back pain who require hospital admission have a high frequency of somatoform disorders, with the main symptom 
being pain in the legs or arms; furthermore, these patients are characterized by mostly presenting obsessive-compulsive 
personality traits.

Keywords
Somatoform Disorders, Personality Disorders, Low Back Pain, Borderline Personality Disorder.

Resumen
Introducción. El trastorno somatomorfo se caracteriza por la presentación de múltiples síntomas físicos que no pueden 
ser atribuidos a otra enfermedad física, mental o al uso de sustancias, teniendo como comorbilidad más prevalente a los 
trastornos de personalidad. Objetivo. Determinar la frecuencia de trastorno somatomorfo, sus características principales 
y diferentes rasgos de personalidad entre pacientes con lumbalgia crónica. Metodología. Estudio descriptivo transversal 
realizado con pacientes ingresados en el servicio de neurocirugía del Hospital General del Instituto Salvadoreño del Seguro 
Social. La recolección de datos se realizó a través de la escala Screening for Somatoform Symptoms 2 y la escala International 
Personality Disorder Examination. Las variables cualitativas fueron analizadas a través de frecuencias absolutas. Las variables 
cuantitativas fueron analizadas a través de medidas de tendencia central y de dispersión. Los análisis estadísticos fueron 
realizados en el programa Statistical Package for the Social Sicience, versión 26. Resultados. Se incluyeron 60 pacientes, 40 de 
ellos mujeres, 31 entre los 41 y 60 años. Veintiocho pacientes presentaron ocho o más síntomas, excluyéndose dolor lumbar. 
Cuarenta y cinco pacientes reportaron sintomatología por más de un año. Cincuenta y tres pacientes presentaron trastorno 
somatomorfo. Los trastornos de personalidad más frecuentes fueron obsesivo-compulsivos (31), límites (21) y paranoides 
(21). Conclusión. Los pacientes con dolor lumbar crónico que requieren ingreso hospitalario presentan una alta frecuencia 
de trastornos somatomorfos, con dolor en piernas o brazos como síntoma principal; además, estos pacientes se caracterizan 
por presentar en su mayoría rasgos de personalidad obsesivo-compulsivos.

Palabras clave
Trastornos Somatomorfos, Trastornos de la Personalidad, Dolor de la Región Lumbar, Trastorno de Personalidad Limítrofe.
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Introduction
Somatoform disorder is characterized by 
the persistence of physical symptoms that 
suggest the presence of a medical illness 
but are not fully explained by this condition 
or by the direct effects of another substance 
or mental illness.i It may begin at any 
stage of life and is seen more frequently in 
women, with an estimated female-to-male 
ratio of 10:1. This condition is accompanied 
by diminished quality of life, inability to 
perform basic functions, and an increase in 
associated expenses, primarily for unneces-
sary medical tests or treatments.ii

The comorbidity of somatoform pain 
disorders is up to six times greater in the 
population with pain disorders than in the 
general population, describing a significant 
relationship with personality disorders, 
defined as a set of characteristics that 
deviate from the pattern of normality and 
that cause dysfunction in one or more 
specific areas of life.iii,iv Up to 50.6  % of 
patients with somatoform disorder are diag-
nosed with personality disorders, with this 
comorbidity even being considered as the 
most severe of the somatoform disorders.5 
Similarly, personality disorders are associ-
ated with chronic painvi,vii with a prevalence 
between 31 and 81 %; when studying low 
back pain, prevalence is around 60 %, being 
higher than those observed in acute pain.viii

Among disorders most commonly asso-
ciated with somatoform disorder, histrionic, 
narcissistic, paranoid, borderline, antisocial, 
and avoidant personality disorders have 
been described.viii On average, between 
20 and 25  % of patients seen in primary 
care services develop a chronic illness due 
to somatic symptoms,i and only 45  % of 
them receive an accurate diagnosis and are 
referred to a specialist, generating a high 
rate of inter-consultations and a higher 
frequency of specialized consultations.ix-xi

In Europe, the prevalence of somatoform 
disorders in the general population is esti-
mated to be between 12.9  % and 18.4  % 
depending on the country and area, and 
in the USA, between 5 % and 7 %,xii making 
it one of the most common categories of 
patient concern in the primary healthcare 
setting.xiii In Europe, the ratio of patients with 
medically unexplained physical symptoms 
to hospitalization costs is higher in neurology 
services (1.9 %) than in other services, with 
only 0.3 % in psychiatry services.xiv

At national level, there are still no 
published studies that determine the preva-
lence of somatoform disorders in the Salva-
doran population. The number of patients 
with chronic low back pain that are affected 

by any of the different personality disorders 
or by a somatoform disorder is unknown. 
The objective of this study is to determine 
the frequency of somatoform disorder, its 
predominant characteristics, and different 
personality traits among patients with 
chronic low back pain.

Methodology
A cross-sectional descriptive study 
conducted between August and October 
2021, with patients admitted to the neuro-
surgery service of the General Hospital of 
the Salvadoran Social Security Institute, 
which is a third-level hospital located in the 
capital of El Salvador; it serves contributors, 
pensioners, and beneficiaries from all over 
the country, it has three specialties and 18 
subspecialties, has a capacity of 428 beds, 
and employs a staff of 2180 employees.

The sampling for the selection of the 
study population was non-probabilistic by 
convenience since all the patients admitted 
during the three-month window were 
included, making a total of 60 patients. 
To participate, patients had to meet the 
following criteria: to be 18 years old or 
older, male or female, and with a diagnosis 
of chronic low back pain. Patients who did 
not wish to participate or sign the informed 
consent form, patients whose disease was 
the result of a traumatic, infectious, meta-
static, or inflammatory spinal lesion, patients 
whose lesion was the result of non-disc 
degenerative spinal disease, and patients 
who could not respond to the screening 
instruments used in the study because they 
were in a state of altered consciousness or 
intellectual deficit, either by filling out or 
verbally assisted, were excluded.

Data collection used the Screening for 
Somatoform Symptoms  2 (SOMS-2)xv scale 
and the International Personality Disorder 
Examination (IPDE)xvi scale to determine 
factors compatible with somatoform disor-
ders and to determine personality traits. 
Both scales were placed in the same Word 
document to facilitate data collection. Origi-
nally, these scales were intended to be self-
administered; however, in some cases, they 
were administered by the investigators due 
to the condition of the patients.

For data collection, interviews were 
conducted from Monday to Friday during 
the study period. A maximum of two 
interviews per day were conducted by the 
researchers and medical students special-
izing in psychiatry and mental health 
who were previously trained to apply 
the instrument. Each interview lasted an 
average of 45 minutes.
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The SOMS-2 scale includes all symptoms 
of somatoform disorder. This scale consists 
of 53 items with dichotomous responses; 
the patient should respond positively only 
to those items present in the last two years. 
Items 1 to 35 assess the possible symptoms 
of somatization disorder; items 36 to 42, 
the symptoms that may occur during an 
anxiety crisis, low mood, or in undifferenti-
ated somatoform disorder, and items 43 to 
53 assess the inclusion and exclusion criteria 
of the different subgroups of somatoform 
disorders. At the end of the scale, 16 addi-
tional items are included (items 53 to 68) 
that inquire about the number of visits to 
the physician in the last year, the influence 
of the symptoms on the patient's quality of 
life, or whether the patient takes medication 
for his or her complaints.

The concept of somatoform disorder, 
contemplated in the Diagnostic and Statis-
tical Manual of Mental Disorders version  4 
(DSM-4), was used, despite a new conceptu-
alization in the most recent version DSM-5, 
because the SOMS-2 scale was standardized 
with DSM-4 criteria and has not been revised 
or updated for its most recent version.

The symptom of back pain was excluded 
from the scale since it was taken as a selection 
criterion and not as a symptom of somato-
form disorder. For the diagnosis of somato-
form disorder, the cut-off point was taken 
as the report of four symptoms since this is 
a factor that increases sensitivity and speci-
ficity concerning seven or more symptoms; 
however, for the report of severity of somato-
form disorder, the cut-off point was taken as 
having presented at least four symptoms, 
placing patients who reported less than four 
symptoms in the "not diagnosed" category.

The IPDE scale is an instrument 
consisting of 77 questions with two 
possible answers, true or false, which can be 
corrected using the template supplied with 
the scale, and allows one to visualize how 
many answers do not coincide with those 
expected and presented by the individual 
for each personality trait. The result is only 
categorical, as it does not intend to calcu-
late dimensional scores. It is a screening 
instrument and, therefore, should not be 
used as a formal psychiatric diagnosis. This 
scale uses as a cut-off point for each trait, 
four or more unexpected responses, and 
assesses paranoid, schizotypal, schizoid, 
sociopathic, histrionic, borderline, narcis-
sistic, obsessive-compulsive, avoidant, and 
dependent personality traits.

To quantify the pain level experienced 
by each patient, a Likert scale for pain 
was applied consisting of five negative 
points (0 - 4), one neutral (5), and five 

positive points (6 - 10), where the patient 
had to indicate his or her level of pain 
according to intensity, through an ordered 
and unidimensional scale.

When found with positive results, they 
were classified as predominant person-
ality traits; given that the tool is not for 
diagnosis, a personality disorder diag-
nosis was not performed.

For the statistical analysis, each person 
was initially classified by personality trait, 
taking four or more unexpected responses 
as a cut-off point. To do this classification, a 
digital tool was created with C++ program-
ming language, in which the data obtained 
from the questionnaire were entered, 
obtaining the classification for each patient. 
From this classification, 10  variables were 
created (one for each trait), with the results.

Subsequently, a matrix was created in 
the statistical analysis program Statistical 
Package for the Social Sciences version 26, 
where the data were digitized for analysis. 
Qualitative variables were analyzed by means 
of absolute frequencies and quantitative 
variables were analyzed through measures 
of central tendency and dispersion. The 
data were presented in tables and figures, as 
appropriate to the nature of the results.

Prior to data collection, permission 
was granted by the hospital management 
officials and each patient was invited to 
participate, information of the objective 
of the study was provided, and expressly 
clarified that participation was completely 
voluntary. Each participant read and 
signed the informed consent form. The 
data obtained were for the exclusive use of 
the researchers. The database was anony-
mized and safeguarded by the researchers. 
The research protocol was evaluated and 
approved by the Health Research Ethics 
Committee of the General Hospital of the 
Salvadoran Social Security Institute through 
approval letter 537P218MO21.

Results
Of the total number of patients (60), 40 
were women. The average age is 46 years, 
with a minimum of 18 and a maximum 
of 78. The age group with the highest 
number of patients (17 patients) is 41 to 50 
years, followed by 51 to 60 years with 14 
patients. Figure 1 shows the age distribution 
according to the sex of the patient.

Table 1 details the symptoms of somato-
form disorder distributed by sex. Women 
reported a higher number of symptoms 
than men. The most commonly reported 
symptoms were pain in the legs or arms 
(39), headaches (36), nausea (34) and dry 
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mouth (33). In the distribution by sex, the 
symptoms (excluding back pain) most 
frequently reported by men were pain in 
legs or arms (14), nausea (13), and joint pain 
(13), while by women, they were also pain in 
legs or arms (25), in addition to headaches 
(24) and stomach pain (22).

Table 2 shows the symptoms of anxiety 
crises distributed by sex. It was found 
that, for both men and women, the most 
frequently experienced symptoms were 
unpleasant sensations or numbness or 
tingling (35), loss of touch or sensation of 
pain (19), and double vision (15).

Table 3 shows the symptoms excluding 
somatoform disorder distributed by sex. 
It is evident that, for the common symp-
toms between sexes, 12 patients reported 
amnesia, while only three reported loss of 
consciousness, and one presented convul-
sive episodes (described in the instrument 
as "seizures"). Among menstrual symptoms, 
the most common were painful menstrua-
tion (12 women) and irregular menstruation 
(10 women). Only five men reported erectile 
or ejaculatory dysfunction.

Screening for Somatoform 
Symptoms 2

Within the classification by severity 
of the disorder, seven patients did not 
meet diagnostic criteria for the somato-
form disorder, nine had mild disorder, 11 
had moderate severity, and 33 described 
severity of the disorder.

According to the SOMS-2 scale, 28 
patients had eight or more symptoms, five 
presented seven symptoms, 14 between 
four and six symptoms, and three patients 
had less than four symptoms.

Of the 28 patients with eight or more 
symptoms, 20 are female; of the patients 
with seven symptoms, eight are male; of the 
patients with between four and six symp-
toms, 11 are female; and of the patients 
with fewer than four symptoms, two are 
female and one is male.

The frequency of visits that patients 
made to the doctor due to their symptoms, 
data showed that 15 patients made one 
to two visits, 20 patients made between 
three and six visits, 15 patients made 
between  six and 12 visits, and  10 patients 
made more than 12 visits.

According to the time of symptom evolu-
tion for somatoform disorder, the most 
frequent was greater than two years, in 33 
patients; followed by the period between 
one and two years of symptom develop-
ment which was recorded in 12 patients; 
nine patients reported symptoms between 
six months and one year, and finally, six 
patients reported a symptomatic evolution 
time of less than six months.

The diagnosis of somatoform disorder 
had previously been made in 12 patients, 
who reported four to six symptoms; 14 
patients, seven symptoms, and 27 reported 
eight or more symptoms, while four patients 
who reported four or more symptoms did 
not meet enough criteria for the diagnosis of 
somatoform disorder. Three patients reported 

Figure 1. Distribution by age according to sex of patients with chronic low back pain admitted to the neuro-
surgery service of the General Hospital of the Salvadoran Social Security Institute. August-October 2021
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Table 1. Somatoform disorder symptoms distributed by sex of patients with chronic low back pain admitted 
to the neurosurgery service of the General Hospital of the Salvadoran Social Security Institute, August-October 
2021.

Somatoform disorder symptoms Men Women Total

Headache 12 24 36

Stomach pain 6 22 28

Joing pain 13 17 30

Pain in legs or arms 14 25 39

Chest pain 7 11 18

Pain in the anus 4 4 8

Pain during sexual intercourse (coitus) 4 10 14

Pain during urination 4 9 13

Nausea 13 21 34

Swelling or bloating 10 20 30

Discomfort around the heart area 6 13 19

Vomiting 7 11 18

Gastric reflux 9 21 30

Hiccups or burning sensation in the chest or stomach 6 9 15

Food intolerance 2 9 11

Loss of appetite 7 13 20

Bad taste in the mouth, or pasty tongue 12 14 26

Dry mouth 12 21 33

Frequent diarrhea 2 9 11

Fluid discharge from the anus 1 1 2

Frequent urination 5 8 13

Frequent bowel movements 2 7 9

Severe palpitations 10 19 29

Upset stomach or feeling sick to the stomach 10 17 27

Sweating (hot or cold) 7 17 24

Flushing or redness 4 10 14

Shortness of breath (without prior exertion) 7 9 16

Painful breathing or hyperventilation 3 6 9

Excessive tiredness or mild exertion 5 15 20

Skin stains or discoloration 5 7 12

Sexual indifference (loss of libido) 4 12 16

Unpleasant sensations in or around the genitals 4 7 11

Difficulty with coordination or balance 9 13 22

Paralysis or localized weakness 7 11 18

Table 2. Anxiety crisis symptoms distributed by sex of patients with chronic low back pain admitted to the 
neurosurgery service of the General Hospital of the Salvadoran Social Security Institute, August-October 2021.

Anxiety crisis symptoms Men Women Total

Difficulty swallowing 5 8 13

Aphonia (loss of voice) 4 9 13

Urinary retention 4 5 9

Hallucinations 2 1 3

Loss of touch or sensation of pain 9 10 19

Unpleasant sensation or numbness or tingling 12 23 35

Double vision 5 10 15
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four or fewer symptoms, all of whom did not 
meet the diagnosis of somatoform disorder.

No patient reported mild pain; however, 
12 patients had moderate pain, 14 had severe 
pain, 19 had very severe pain, and 15 patients 
reported the worst pain imaginable.

The International Personality 
Disorder Examination

The personality traits more prevalent in 
the study sample were obsessive-compul-
sive (31 patients), borderline (21 patients), 
paranoid (21 patients), avoidant (19 patients) 
and histrionic (17 patients). It was observed 
that, of the total number of patients with 
obsessive-compulsive traits, 20 matched 
with severe severity of somatoform disorder, 
19 with borderline traits, 14 with paranoid 

traits, 11 with avoidant traits, and  10 with 
histrionic traits reported characteristics of 
severe severity of somatoform disorder.

Table  4 shows the number of patients 
according to pain intensity and personality 
traits. Ten patients with obsessive-compul-
sive personality traits presented the worst 
pain imaginable, and eight paranoid patients 
also exhibited the worst pain imaginable.

Discussion
The study aimed to establish the number 

of patients treated for chronic low back pain 
who suffer from somatoform disorder in the 
neurosurgery service of the ISSS General 
Hospital over a period of three months. In 
addition, the different personality traits that 
characterize them were also identified.

Table 3. Exclusionary symptoms distributed by sex of patients with chronic low back pain admitted to the 
neurosurgery service of the General Hospital of the Salvadoran Social Security Institute, August-October 2021. 

Excluding symptoms Men Women Total

Blindness 3 4 7

Deafness 3 2 5

Seizures 1 0 1

Amnesia (memory loss) 3 9 12

Loss of consciousness 1 2 3

Painful menstruation Not applicable 12 12

Irregular menstruation Not applicable 10 10

Excessive menstrual bleeding Not applicable 7 7

Continued vomiting during pregnancy Not applicable 1 1

Unusual or heavy vaginal discharge Not applicable 1 1

Erectile or ejaculatory dysfunction 5 Not applicable 5

Table 4. Types of personality traits distributed according to the Likert scale score for pain in patients admitted 
to the neurosurgery service of the General Hospital of the Salvadoran Social Security Institute, August-October 
2021

Personality traits
Likert scale score for pain

TotalModerate 
pain 

Severe pain Very severe 
pain   

Worst pain 
imaginable

Paranoid 3 3 7 8 21

Schizoid 5 4 2 0 11

Schizotype 3 0 0 1 4

Histrionic 4 3 8 2 17

Antisocial 3 1 0 0 4

Narcissistic 2 2 3 0 7

Borderline 0 4 8 9 21

Obsessive compulsive 4 8 9 10 31

Dependent 1 1 2 3 7

Avoidant 0 6 4 9 19

No patient reported Likert scale scores compatible with the "no pain" and "mild pain" categories, therefore they are 
not included in the table.
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Also it was found that most patients 
with chronic low back pain presented 
somatoform disorders at different levels of 
severity. Similarly, half of them presented 
obsessive personality traits, while a smaller 
group presented borderline person-
ality traits or paranoid traits. However, 
there is no study currently available to 
compare these results with.

The majority of patients were women 
and identifying a wide range concerning 
age distribution, it was found that a higher 
number of patients were between 41 and 60 
years old. These results are comparable with 
the research carried out by Meucci et al., 
through a systematic review, which reported 
up to a 50 % higher prevalence of chronic 
low back pain in women than in men and a 
higher prevalence in the age range of 20 to 
59 years.xvii Similarly, Thomas et al. reported 
that, of a total of 162 participants in the 
study on chronic low back pain, 57 % were 
women.xviii As an explanation for this distri-
bution by sex, Pak has shown that being a 
woman, together with other features, is a 
significant risk factor for chronic pain.xix

Similarly, Thompson et al. reported that 
women consult significantly more than men 
for both physical and mental health causes, 
concluding that women are more active in 
both prevention and treatment than men.xx 
Meints et al. similarly observed sex differences 
in more dynamic models of experimental 
pain, such as temporal summation, more 
pronounced in women, and diffuse noxious 
inhibitory controls (DNIC), a form of endog-
enous pain modulation in which the percep-
tion of a painful stimulus is attenuated by a 
pain stimulus applied at a remote site. Several 
studies indicate that the DNIC response is 
more pronounced in men than in women, 
suggesting better functioning of the endog-
enous pain inhibitory system among men.xxi

Moreover, the majority of patients exhib-
ited personality traits consistent with the 
somatoform disorder diagnosis, regardless 
of severity. In addition, when pain intensity 
was quantified by scoring on a Likert pain 
scale, it reported that the most frequently 
described pain intensity by patients was 
severe pain.These findings are in agreement 
with Samuelly-Leichtag et al. and Henker 
et al., who proposed that certain aspects 
of personality, such as catastrophizing, 
conditioned pain modulation, and gender, 
contribute to the increased perception 
of pain intensity in patients with chronic 
low back pain.xxii,xxiii

Regarding personality traits, among the 
patients in this study, obsessive-compul-
sive personality traits were found most 
frequently, followed by paranoid traits, 

borderline traits, avoidant traits, and histri-
onic traits. Poloni et al. report in their study 
of patients with somatoform disorder that 
this is associated with high prevalences 
of mental disorders, mainly anxiety and 
personality disorders.xxiv They also conclude 
that a personality disorder in patients with 
medically unexplained symptoms signifi-
cantly increases the probability of also 
having a somatoform disorder.

In 2018, Herzog et al. identified that most 
patients with somatoform disorder reported 
between two and five medical visits for their 
symptoms, as well as a long evolution of 
symptoms, even up to 15 years before their 
diagnosis.xiii The results found in this study 
agree with the above, evidenced by the 
fact that one-third of the patients reported 
having consulted for their symptoms 
between three and six times, with a lower 
distribution among the other ranges. Also, 
it showed that approximately one-third of 
the patients have suffered from symptoms 
compatible with somatoform disorder 
for more than two years.

This study shows that more than half 
of the patients have at least one anxiety 
symptom; these results are higher than 
those obtained by Piontek et al., who found 
25  % of patients with anxious character-
istics. It may be related to the fact that the 
study was conducted with hospitalized 
patients with acute pain.xxv

Poloni et al. propose that the total 
number of somatic symptoms reported 
by patients with somatoform disorder is a 
predictor of disability,xxiv even being consid-
ered one of the diseases that leads to the 
highest percentage of disability worldwide, 
as well as to increased hospital costs. These 
findings are consistent with this study, which 
showed that most patients reported seven 
or more symptoms of somatoform disorder, 
resulting in a high degree of physical and 
mental discomfort, as well as leading to 
significant disability.

The difficulty of the study was related 
to the quality of the information provided 
by the patients, given that it depended on 
the data they remembered at the time of 
filling out each scale, which could generate 
information bias, as well as selection bias, if 
the number of symptoms or characteristics 
reported as positive was higher or lower 
than the actual number.

Given the close relationship between 
mental pathology and spinal pathology, 
it would be of great benefit to implement 
general screening measures for mental 
health disorders in patients admitted with 
spinal pathology. Roon-Cassini et al. state 
that timely screening and treatment of post-
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traumatic stress disorder and depression 
can improve institutional outcomes.xxvi

Similarly, it is crucial to implement an 
early psychological assessment evalua-
tion and, if necessary, a psychiatric one in 
patients with low back pain with scales 
for depression, anxiety, and somatoform 
disorder such as those used in this study 
to be able to analyze patients with low 
back pain. It would enhance the detec-
tion of conditions that merit psycho-
logical or psychiatric management and 
improve the postoperative outcome of 
patients who undergo surgery.

Further research is recommended to 
study the somatoform syndrome combined 
with a specific assessment of personality, 
with the potential to perform tests with 
greater sensitivity and specificity, and 
adequate time for their evaluation and a 
larger population to identify the prevalence 
of somatoform and personality disorders, 
in addition to the factors that contribute 
to the increase of these health prob-
lems in the population.

Conclusions
Patients with chronic low back pain who 

require hospital admission present a high 
frequency of somatoform disorders, char-
acterized mainly by leg or arm pain, head-
aches, and nausea; in addition, these patients 
present obsessive-compulsive, borderline, 
and paranoid personality traits. Timely 
detection of cases can help to take action 
according to their needs and well-being and 
to ensure that healthcare professionals are 
duly trained and equipped to respond.
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Introduction
Among the most frequent neurodegen-
erative diseases, Alzheimer's disease (AD) 
and Parkinson's disease (PD) stand out. AD 

is the most common cause of dementia, 
accounting for 60-80 % of cases worldwide. 
The World Health Organization reported a 
prevalence of 8.5 million cases of PD by 2019, 
doubling its prevalence in the last 25 years.i,ii

Abstract
Parkinson's and Alzheimer's are the most frequent neurodegenerative diseases worldwide. They have a multifactorial 
etiology, including genetics, and are of interest in current scientific research. A narrative review was carried out with the 
aim of determining the genetic alterations associated with these pathologies, as well as their influence on their evolution 
and response to treatment. Original articles, literature reviews, systematic reviews, meta-analyses in English and Spanish, 
with publication date between January 1, 2018 and May 20, 2023, were consulted in databases such as PubMed and 
Medline. MeSH terms "Alzheimer Disease", "Parkinson Disease", "Drug Therapy" and "Mutation" were used. Hereditary risk 
for Parkinson's disease is usually polygenetic, however, there are genes related to monogenic mutations. Alterations in 
α-synuclein, glucocerebrosidase and leucine-rich kinase 2 genes have been identified that are related to an increased risk of 
developing Parkinson's disease, in addition to variations in the clinical picture and age of symptom onset. As for Alzheimer's 
disease, alterations in the genes of the amyloid precursor protein, presenilin  1 and  2 are related to the familial form of 
the disease; on the other hand, those of apolipoprotein E4 have been identified in the sporadic form, and are therefore 
considered to be the most important genetic risk factor for its development.
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Resumen
La enfermedad de Parkinson y Alzheimer son las enfermedades neurodegenerativas más frecuentes a nivel mundial. Tienen 
etiología multifactorial, entre ellas, la genética; y son motivo de interés en la investigación científica actual. Se realizó una 
revisión narrativa con el objetivo de determinar las alteraciones genéticas asociadas a estas patologías, además su influencia 
en la evolución y respuesta al tratamiento de ellas. Se consultaron artículos originales, revisiones bibliográficas, sistemáticas, 
metaanálisis en inglés y español, con fecha de publicación entre el 1 enero de 2018 y el 20 de mayo de 2023, en bases como 
PubMed y Medline. Se utilizaron los términos MeSH «Alzheimer Disease», «Parkinson Disease», «Drug Therapy» y «Mutations». 
El riesgo hereditario para la enfermedad de Parkinson suele ser poligenético, sin embargo, existen genes relacionados con 
mutaciones monogénicas. Se identifican alteraciones en genes de α-sinucleína, glucocerebrosidasa y quinasa  2 rica en 
leucina que se relacionan con mayor riesgo de desarrollar Parkinson, además de variaciones en el cuadro clínico y edad 
de inicio de síntomas. En cuanto a la enfermedad de Alzheimer, las alteraciones en los genes de la proteína precursora 
amiloide, presenilina 1 y 2 se relacionan con la forma familiar de la enfermedad; por otra parte, las de apolipoproteína E4 se 
han identificado en la forma esporádica, por lo que se consideran como el factor de riesgo genético más importante para 
su desarrollo.
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Neurogenetics is the field of science 
that studies the role of genes in the devel-
opment and function of the nervous 
system.iii Interventions in neurogenetics 
are aimed at identifying the primary patho-
physiological processes that begin years 
before symptoms appear.iv

Multiple variants have been described 
in the presentation of neurodegenerative 
diseases, depending on the age of onset, 
with early or late onset. The importance of 
characterizing these genotypic variants lies 
in the possibility of identifying the genetic 
predisposition of some patients, who may 
debut with atypical and aggressive symp-
toms, with a worse prognosis, in a more 
timely manner. This provides the opportu-
nity to identify new biomarkers, therapeutic 
targets, and the development of risk scales 
for these pathologies.v

In this review, a literature search of orig-
inal articles and literature reviews, system-
atic, meta-analysis in English and Spanish, 
in PubMed, Medline and SciELO databases, 
using the MeSH terms "Alzheimer disease", 
"Parkinson disease", "drug therapy", "Genetic 
mutations", published mainly between 
January 1, 2018 and May 20, 2023, while also 
including some articles from previous years 
that were considered relevant to the basis 
of this review, was performed. Therefore, 
this literature review aims to determine the 
genetic alterations associated with Parkin-
son's and Alzheimer's diseases; and their 
influence on the evolution and response to 
treatment of these pathologies.

Discussion
Genetic alterations related to 
Parkinson's disease

It is estimated that between 3 and 5 % of 
PD cases are linked to alterations in known 
genes with monogenic inherited risk, and 
between 16 and 6  % to non-monogenic 
inherited risk, with more than 90 vari-
ants described as being involved;vi Nalls 
et al. conducted a genome-wide associa-
tion study, in which they compared 37 688 
PD cases with 1.4 million controls, identi-
fying 78 loci affecting PD risk. Their findings 
suggest that the most frequently identified 
variants present lower pathogenic risk, 
but when interacting with genetic and 
environmental factors contribute to the 
degree of PD risk. However, monogenic 
mutations in the α-synuclein (SNCA), 
leucine-rich repeat kinase 2 (LRRK2), parkin 
(PRKN), PTEN-induced kinase  1 (PINK1), 
and glucocerebrosidase (GBA) genes 
generate elevated risk.vii

For the SNCA gene, on chromosome 
4q, which encodes the α-synuclein protein, 
variants with undetermined significance 
in autosomal dominant PD have been 
identified by sequencing studies; Day 
et al. suggest that these mutations produce 
protein misfolding, subsequent accelerated 
aggregation and intracellular accumulation, 
increasing oxidative stress by interrupting 
proteasome function.viii

The LRRK2 gene, located on chromo-
some 12q, encodes the enzyme kinase, 
where its mutations are associated with 
autosomal dominant PD, being identified 
in approximately 1 to 2 % of all PD patients 
and in 5  % of the familial form.ix Jankovic 
et al. describe that the mutation hotspots 
are mainly located in the functional domains 
of the enzyme, generating dysregulation 
of the kinase and GTPase activities, with 
a toxic gain of function that could be the 
underlying mechanism.x

Mutations in the PRKN and PINK1 
genes, located on chromosomes 6q and 
1p respectively, have been identified in up 
to 77 % of juvenile PD cases and between 
10  to 20 % of early-onset cases. They have 
autosomal recessive inheritance; generating 
dysfunctional mitochondria lysosomes by 
macroautophagy, which produces altered 
mitophagy. Simon et al. describe that 
PARKIN indirectly regulates PGC-1α levels, 
an important transcriptional regulator, 
involved in gene expression necessary for 
mitochondrial biogenesis and multiple 
antioxidant defenses.vi,ix

The GBA gene, located on chromosome 
1q, encodes the lysosomal enzyme gluco-
cerebrosidase, which breaks down gluco-
cerebroside into glucose and ceramide, 
important in the degradation of sphingo-
lipids. Variants of this occur in approximately 
8.5  % of patients with PD and autosomal 
dominant inheritance pattern; carriers 
have an approximately four times higher 
risk of PD than the general population, 
associated with accumulation and aggre-
gation of α-synuclein.x

Alzheimer's disease

For early-onset AD (before 65 years of 
age), more than 400 mutations have been 
identified in three genes: amyloid precursor 
protein (APP), presenilin-1 (PSEN1) and 
presenilin-2 (PSEN2), which represent 5  % 
of cases of AD with an autosomal dominant 
inheritance pattern. Late-onset AD (after 
65 years of age) is associated with poly-
morphisms of the apolipoprotein E (Apo E) 
gene, present in up to 65 % of cases, being 
the main susceptibility gene.ii
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The APP gene, located on chromosome 
21q, encodes a transmembrane protein 
from which amyloid β (Aβ) is derived by 
the action of gamma-secretases; Kamboh 
et al. describe that its mutation repre-
sents 10  % to 15  % of cases of autosomal 
dominant familial AD, affecting the func-
tion of gamma-secretase and increasing 
the production of Aβ.xi

The PSEN1 and PSEN2 genes, located 
on chromosomes 14q and 1q, respectively, 
encode the PSEN1 and PSEN2 proteins, 
part of the gamma-secretase complex that 
regulate the proteolytic activity of gamma-
secretase on APP. Breijyeh et al. describe that 
their mutations are mostly of undetermined 
significance with an autosomal dominant 
inheritance pattern.xii

Qin et al. postulate that PSEN1 mutation 
is frequent in up to 75 % of cases of familial 
AD, with more than 200 variations in it; on 
the other hand, mutations in PSEN2 occur 
in about 12  % with more than 40 varia-
tions; with altered gamma-secretase func-
tion, producing Aβ; PSEN1 mutations alter 
neuronal function affecting GSK-3β activity 
and kinesin-I based motility, leading to 
neurodegeneration.xiii

On chromosome 19 is located the gene 
for Apo E, a glycoprotein expressed in astro-
cytes and microglia, in three isoforms: Apo 
E2, Apo E3 and Apo E4; this protein acts as 
a receptor-mediated endocytosis ligand for 
lipoproteins, including cholesterol, impor-
tant for myelin production and normal 
brain function; on the other hand, carriers 
of the Apo E4 allele have a higher risk of 
developing AD, increasing three times 
for heterozygous carriers and 15 times in 
homozygotes; while the homozygosity of 
the Apo E2 allele has been identified as a 
protective factor for AD.xiv

Apo E4 binds competitively to Aβ recep-
tors on the surface of astrocytes, preventing 
Aβ uptake, promotes the seeding and 
aggregation of Aβ into oligomers and fibrils, 
reducing its elimination from the interstitial 
fluid. These depositions of Aβ in the form 
of amyloid plaques cause cerebral amyloid 
angiopathy and cerebral vascular damage, 
important in the pathogenesis of AD.xv

Relationship of genetic alterations 
to the clinical course and 
prognosis of patients

Parkinson's disease
The clinical presentation of PD is charac-
terized by motor and non-motor symp-
toms; classic symptoms being resting 
tremor, rigidity, bradykinesia and postural 
disturbances. The non-motor symptoms 

described are cognitive impairment, ortho-
static autonomic dysfunction, hyperhi-
drosis, depression, anxiety, dementia, sleep 
disorders and sensory abnormalities such as 
anosmia, paresthesia and pain.xvi

Post et al. define early-onset PD as the 
onset of symptoms between 21 and 40 
years of age, and describe that there are 
usually genetic alterations associated with 
differences to the clinical course of classic 
PD, with a higher frequency of dystonia 
and dyskinesias associated with the use of 
levodopa. The classic subtype of late-onset 
PD is characterized by onset of symptoms 
after the age of 60 years.xvii

As part of the UK Tracking Parkinson’s Study, 
Malek et al. studied 1893 patients with PD 
and found that the L444P mutation was 
the most frequent pathogenic mutation of 
the GBA gene. Patients with this mutation 
were on average five years younger at the 
onset of PD than non-carriers, more likely 
to have gait difficulty, postural instability 
with no significant differences in cogni-
tive function in early stages of the disease 
compared to non-carriers.xviii

A meta-analysis by Creese et al. found that 
PD patients carrying GBA mutations have 
a 2.4-fold increased risk of developing 
cognitive impairment, as well as a 1.8-fold 
and 2.2-fold increased risk of developing 
psychosis and depression, respectively, 
compared to patients with sporadic PD 
(non-mutation carriers).xix

Variants in LRRK2 have also been associated 
with changes in the clinical phenotype of PD 
patients. The presence of the G2019S muta-
tion is associated with slower motor dete-
rioration compared with PD patients not 
carrying the mutation. Yahalom et al. evalu-
ated 225 Ashkenazi Jewish patients with PD 
and found that the G2019S mutation was 
associated with younger age of symptom 
onset compared to patients with N370S 
mutation or patients without mutations.xx

Omer et al. studied 10 090 PD patients and 
compared patients with mutations in LRRK2, 
GBA and LRRK2+GBA, identifying that 
carriers of LRRK2 alone or LRRK2+GBA have a 
milder clinical phenotype with better scores 
on the unified PD rating scale compared to 
those with mutations in GBA alone.xxi

Pang et al. describe that mutations in 
LRRK2 modify the effect of GBA mutations, 
resulting in PD with milder symptoms 
compared to patients with mutations in 
GBA alone. However, carriers of both muta-
tions have much higher risk for developing 
PD and lower age of symptom onset than 
patients carrying only one mutation.xxii

Alterations in the SNCA gene also confer 
changes in the clinical phenotype of 
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PD patients. Magistrelli et al. found that 
mutations in SNCA have a lower age of 
symptom onset, more severe non-motor 
symptoms and earlier onset.xxiii A meta-
analysis conducted by Shu et al. found 
that some variants in SNCA of the variants 
of the 271-bp allele confer a higher risk of 
presenting symptoms at a younger age, 
while variants of the 267-bp allele have 
the opposite effect.xxiv

PD with PRKN mutations is characterized by 
disease onset at younger ages, lower limb 
dystonia at presentation, absence of cogni-
tive impairment, frequent motor fluctua-
tions and dyskinesiasxxv. On the other hand, 
the PD phenotype with PINK1 mutations is 
characterized by slower progression with 
typical symptoms of tremor, bradykinesia, 
rigidity, younger age of symptom onset. 
Cognitive impairment and psychiatric 
disturbances such as psychosis are rare 
in these patients.xxvi

Alzheimer's disease
AD is clinically characterized by progressive 
cognitive impairment with insidious onset 
and progressive alterations in episodic 
memory, visual/spatial and executive func-
tions; the most frequent presentation is at 
advanced age (over 60 years). Subsequently, 
topographical disorientation and difficul-
ties with multitasking emerge, in addition 
to behavioral changes, mobility problems, 
hallucinations and seizures.xxvii

The Apo E4 gene is considered the most 
important genetic risk factor for sporadic 
AD. Tellechea et al. found that the presence 
of Apo E4 is associated with younger age of 
onset of AD symptoms, more often of the 
amnesic type compared to the pattern of 
preservation in the hippocampus.xxviii

Baril et al. found an association between 
Apo E4 and greater severity of insomnia, 
which worsens cognitive function and 
memory in AD.xxix Frey et al. studied 144 
patients with AD and found that those 
who do not carry the E4 allele of the Apo 
E gene have a non-amnestic AD pheno-
type, showing cognitive impairment in 
domains unrelated to memory (language, 
behavior, attention, executive and 
visuospatial functions).xxx

Alterations in PSEN1 are associated with 
a lower average age at symptom onset 
compared to alterations in the APP and 
PSEN genes2.xxxi Huang et al. found that 
the Asp678His mutation in the APP gene 
was associated with faster progression to 
severe dementia within 5 to 10 years of the 
age of symptom onset.xxxii Wang et al. found 
that patients with the Ile716Thr mutation in 
APP had marked impairment in situational 

memory, with an age of symptom onset 
between 35 and 40 years.xiii

In studying the V717I mutation of APP 
in five Chinese families, Zhang et al. found 
that the mean age of symptom onset was 
54.7 years, the initial symptoms were execu-
tive dysfunction, disorientation and subtle 
memory loss; neurological symptoms 
were of late onset and were character-
ized by marked spastic paraparesis and 
cerebellar ataxia.xxxiii

Qiu et al. found a new genetic alteration 
(Gly111Val) in the PSEN1 gene; they found 
no differences in the clinical phenotype of 
carriers, with short-term memory loss being 
the most frequent symptom.xxxiv In contrast, 
Li et al. studied the Glu116Lys variant, and 
found that carriers presented disorienta-
tion and memory impairment from the 
age of 35 years and progressed rapidly with 
psychiatric symptoms; some patients died 
at the age of 40 years.xxxv

Another study conducted by Qiu et al. 
found the M139L alteration in PSEN1 and 
reports that the mean age of symptom onset 
was 45 years, the main symptoms experi-
enced by carriers were progressive memory 
impairment, visuospatial disturbances and 
irritability.xxxvi Li et al. also found the Ile202Phe 
variant, whose carriers showed memory 
impairment from the age of 36 years and 
subsequently developed language difficul-
ties and personality changes.xxxvii

Mutations in PSEN2 tend to be rarer. Qin 
et al. found that patients with these muta-
tions have an older age of symptom onset 
than patients with mutations in APP or 
PSEN1, have a slower progression and symp-
toms similar to sporadic or idiopathic AD.xiii

Relationship of genetic alterations 
to response to treatment

Parkinson's disease
In PD, levodopa remains the gold standard 

in initial management, with greater benefit in 
control of motor manifestations compared to 
dopaminergic agonists. Two important path-
ways are involved in dopamine synthesis: the 
catechol o-methyltransferase pathway and 
amino oxidase B pathway.xxxviii

Initial descriptions of LRRK2 empha-
sized the clinical similarities between this 
condition and idiopathic PD, specifically 
that both are progressive forms of parkin-
sonism that respond well to levodopa 
(L-DOPA) therapy.xxxix

Lantin et al. conducted a study to explore 
the association between polymorphisms 
in dopaminergic pathway genes, finding 
that the rs921451 polymorphism in the 
dopa-decarboxylase gene had an effect on 
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response to L-DOPA treatment in Chinese 
PD patients. However, this could vary due 
to ethnic differences.xl

Likewise, mutations associated with 
dopaminergic pathways have an impor-
tant effect on the adverse effects of drugs. 
Yin et al. evidenced in their meta-analysis 
that the AA genotype of the rs4680 poly-
morphism of catechol-O-methyltransferase 
potentially increases the risk of levodopa-
induced dyskinesia in a recessive genetic 
model for PD patients.xli

Alzheimer's disease
The Food and Drug Administration has 
approved two pharmacological groups 
for the treatment of AD, acetylcholines-
terase inhibitors (ACE inhibitors), including 
donepezil, rivastigmine and galantamine. 
Another group are the N-methyl-D-
aspartate receptor modulators, in which 
only memantine has been approved.xlii It is 
important to note that they do not act at the 
level of the pathological processes involved 
in the development of the disease, and the 
different genetic variants are responsible for 
approximately 75 to 85 % of the variability in 
response to treatment.xliii

Cheng et al., in a meta-analysis that 
included 30 studies, did not identify any 
significant influence on the response to 
treatment with ICS in patients carrying the 
Apo E4 allele compared to non-carriers.xliv Jia 
et al. carried out a prospective multicenter 

study with 241 patients in which they identi-
fied a better response to treatment by non-
carriers, with an increase in the Mini-Mental 
State Examination score.xlv

Similarly, a better response to treatment 
with donepezil or rivastigmine has been 
identified in patients carrying the Apo E3 
variant compared to Apo E4.xlvi In patients 
who also present the BCH K genotype, there 
is less response to rivastigmine and meman-
tine, due to the synergy between the Apo 
E4 allele and this variant.xlvii

Wallin et al., in a prospective multicenter 
study, identified a better response to treat-
ment with galantamine in older patients 
with low cognitive and functional capaci-
ties at the start of the study, a faster rate of 
progression prior to treatment, and a lower 
incidence of the Apo E4 allele.xlviii

Drugs for AD patients with PSEN1-
mutated AD are limited to symptomatic 
therapies and no specific treatments are 
available. Drug repurposing based on 
induced pluripotent stem cells identified 
bromocriptine as a therapeutic candidate for 
AD with PSEN1 mutation.xlix Table 1 summa-
rizes the main genetic alterations studied in 
this review and some less frequent ones, but 
also of interest to the scientific community.

Currently, the evidence is still building. 
Studies are underway to evaluate the influ-
ence of genetics on the clinical and response 
to specific treatments in people with neuro-
degenerative diseases such as PD and AD.

Table 1. Summary of the main genetic alterations related to PD and AD. Own Authorshipxiii,xxvi,l

Mutation Inheritance 
pattern

Risk level Frequency Clinical presentation Response to treatment Evolution 

Parkinson’s Disease

GBA Dominant Medium Common Younger age of symp-
tom onset, greater sever-
ity of motor symptoms 

There may be less re-
sponse to treatment, but 
studies are inconclusive.

Motor phenotype similar 
to idiopathic PD. Non-
motor symptoms are 
greater, with more cog-
nitive, neuropsychiatric 
involvement and auto-
nomic dysfunction.

LRRK2 Dominant Very high Common More benign clinical 
course, symptoms simi-
lar to sporadic or idio-
pathic PD

There are no significant 
differences with respect 
to levodopa therapy.

Slower progression 
almost similar to the 
progression of idiopathic 
PD. There may be early 
olfactory disturbances.

SNCA Dominant Very high Uncommon Clinical course similar to 
sporadic or idiopathic 
PD. May present at an 
early age.

There is a good initial 
response to treatment.

Progression similar to 
idiopathic PD unless it 
occurs together with 
other alterations in GBA 
or LRRK2, being more 
accelerated. Dementia 
and cognitive impair-
ment may develop.
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Mutation Inheritance 
pattern

Risk level Frequency Clinical presentation Response to treatment Evolution 

PRKN Recessive Very high Rare Younger age of onset of 
symptoms, usually less 
cognitive impairment.

Good response to le-
vodopa, motor fluctua-
tions and dystonia are 
common.

Overall good prognosis 
for patients or similar to 
sporadic PD.

PARK1 Recessive High Rare Younger age of onset of 
symptoms, typical PD 
symptoms predominate.

Good response to le-
vodopa treatment.

Better or similar prog-
nosis than patients with 
sporadic PD

DJ1 Recessive High Very rare It is associated with 
juvenile onset.

Adequate response to 
levodopa treatment.

It usually progresses 
slowly

PINK1 Recessive Very high Very rare It is associated with 
juvenile onset.

Adequate response to 
levodopa treatment.

Progresión lenta.

VPS35 Dominant Very high Very rare Earlier age of onset. Adequate response to 
levodopa treatment.

Earlier age of onset than 
idiopathic PD. Similar 
clinical course.

Alzheimer’s disease

APP Dominante High Rare Age of onset of symp-
toms similar to sporadic 
PD. Greater impairment 
in situational and visuo-
spatial memory.

Similar response to spo-
radic AD.

Faster and more severe 
progression to demen-
tia. Lower frequency of 
psychiatric alterations. 
In some publications it 
was identified in cases of 
early onset.
May be associated with 
myoclonus and epileptic 
seizures..

PSEN1 Dominante High Rare Age of onset of symp-
toms lower than spo-
radic AD and AD with 
alterations in APP or 
PSEN2. Episodic memory 
loss is the most frequent 
symptom.

Similar response to spo-
radic AD.

Faster progression or 
similar to sporadic AD. 
Faster and more severe 
progression to psychi-
atric disturbances and 
personality changes. 
Progression of dementia 
similar or faster than 
sporadic AD.

PSEN2 Dominante High Rare Age of onset of 
symptoms similar to 
sporadic AD.

Similar or better re-
sponse as sporadic AD.

Similar or slower pro-
gression to sporadic AE.

Apo E4 Dominante Medium to 
high

Uncommon Younger age of symp-
tom onset, marked am-
nestic clinical phenotype 
similar to sporadic AD.

Lower response to treat-
ment with AChEIs* vs. 
non-carriers

Progression similar to 
sporadic or idiopathic 
AD. There may be early 
sleep and circadian cycle 
disturbances. 
There is variability in 
clinical presentation.

Apo E4 Dominante Medio a 
Alto

Poco común Menor edad de apareci-
miento de los síntomas, 
fenotipo clínico am-
nésico marcado similar a 
EA esporádica.

Menor respuesta al trata-
miento con CEI contra 
no portadores.

Progresión similar a EA 
esporádica o idiopática. 
Puede haber alteracio-
nes del sueño y del ciclo 
circadiano de manera 
temprana. 
Hay variabilidad en la 
presentación clínica.
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Conclussion
Genetic variations have been described 

that influence the age of symptom presen-
tation in neurodegenerative diseases, with 
ages of presentation lower than the usual 
evolution, in addition to more disabling 
neurocognitive and motor symptoms. In PD, 
earlier ages of symptom onset are observed 
in patients with mutations of the GBA, 
SNCA, PRKN and PARK1 genes.

In terms of response to treatment, in 
patients with GBA mutations, less response 
has been described with faster progression 
to cognitive deficit. In AD, dementia develops 
at a younger age in people with PSEN1 gene 
mutations. Less response to conventional 
treatments has been observed with APO E4 
mutations. Progression is faster and more 
severe in APP and PSEN1 gene mutations.
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Introduction
Professional exhaustion is known by the 
anglicized term "burnout". It is an expression 
used by athletes to describe a situation in 

which, contrary to favorable prospects, an 
athlete fails to achieve the expected results, 
no matter how much preparation and 
effort they put into it.i
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OPEN ACCESS Abstract
The WHO defines occupational stress as a reaction that may occur when a person is faced with work-related demands and 
pressures that test the individual's ability to cope with certain situations, and it exacerbates in healthcare personnel who 
provide care to patients with COVID-19. That is, what results from the imbalance between the pressures and demands 
that the individual faces, on the one hand, and the knowledge acquired on the other hand. Burnout syndrome is a type 
of work-related stress that encompasses a state of physical, emotional and mental exhaustion that leads to individual and 
social consequences. The objective of this systematic review is to identify the risk factors for the development of Burnout 
Syndrome in health personnel related to the care of patients with COVID-19. A search was carried out in the PubMed 
database, including original articles, randomized studies, systematic reviews, and textbooks in Spanish and English, 
published during the period 2020-2023. The main risk factors for the development of Burnout Syndrome identified in the 
literature were youth, female sex, singleness, workload and the level of job satisfaction of the professionals.

Keywords
COVID-19, Risk Factor, Health Personnel, Burnout Syndrome, Professional Burnout.

Resumen
La Organización Mundial de la Salud (OMS) define el estrés laboral como una reacción que puede manifestarse ante 
exigencias y presiones laborales que ponen a prueba la capacidad que tiene cada persona para afrontar ciertas situaciones 
y que se agravan en el personal de salud que atiende pacientes con la COVID-19. Es decir, lo que resulta del desequilibrio 
entre las presiones y exigencias a las que se enfrenta el individuo, por una parte, y los conocimientos adquiridos por otra 
parte. El Síndrome de desgaste profesional, conocido también como síndrome de agotamiento emocional o psicológico, 
o por el anglicismo burnout, es un tipo de estrés laboral que engloba un estado de agotamiento físico, emocional y mental 
que conlleva a consecuencias individuales y sociales. El objetivo de esta revisión narrativa es identificar los factores de 
riesgo para el desarrollo del Síndrome de desgaste profesional en el personal de salud relacionado con la atención de 
pacientes con la COVID-19. Se realizó una búsqueda en la base de datos PubMed, se incluyeron artículos originales, estudios 
aleatorizados, revisiones sistemáticas y otros textos en español e inglés, publicados durante el periodo 2020-2023. Los 
principales factores de riesgo identificados en la literatura para el desarrollo de Síndrome de desgaste profesional fueron la 
juventud, sexo femenino, la soltería, la carga de trabajo y el nivel de satisfacción laboral de los profesionales.

Palabras clave
COVID-19, Factores de Riesgo, Personal de Salud, Desgaste Profesional, Agotamiento Psicológico.



According to the Diccionario de términos 
médicos de la Real Academia Nacional de 
Medicina de España, professional burnout 
syndrome is the appropriate translation 
of the English word that literaly means 
"destroyed by heat".

In healthcare services it was first used in 
1974 by Herbert Freudeberger, a psychiatrist 
working as a volunteer assistant in a New 
York drug addiction clinic.i

It has been scientifically proven that 
the professional burnout syndrome is 
composed of three factors or dimensions:i

1.	 Emotional exhaustion: this is a 
fundamental aspect and involves 
symptoms of loss of energy, physical 
and psychological exhaustion and a 
feeling of being at one's limit, of not 
being able to give more of oneself.i

2.	 Depersonalization: in this case, as 
a protective measure, the subject 
may develop a negative change in 
attitudes and responses towards 
others, especially towards the 
beneficiaries of one's own work, 
becoming distant, using derogatory 
labels to refer to others, or trying to 
blame them for their frustrations and 
decreased work commitment.

3.	 Low personal accomplishment: it 
is a feeling of personal professional 
inadequacy to perform the job. It 
involves feelings of inadequacy, low 
self-esteem and ideas of failure.i

Healthcare professionals and other 
public health decision-makers work beyond 
their potential to contain COVID-19. In such 
circumstances, healthcare professionals 
directly involved in the diagnosis and 
management of patients with COVID-19 are 
subject to various psychological stressors 
associated with the workplace.ii 

Burnout is an element that threatens 
the general population, not just healthcare 
personnel. A positive observation is that, 
over the years, there has been an advance in 
knowledge about burnout.iii

This paper includes a review of original 
articles, randomized studies, systematic 
reviews, and texts in Spanish and English, 
published during the period 2020-2023, 
with the objective of identifying risk factors 
for the development of professional burnout 
syndrome in health personnel related to the 
care of patients with COVID-19.

Discussion
Burnout syndrome is a type of occupational 
stress that encompasses a state of physical, 

emotional, and mental exhaustion that leads 
to individual and social consequences. In 
1977, during the annual congress of the 
American Psychological Association, the 
term burnout was established to describe 
a situation that occurred among human 
services workers consisting of the fact that, 
after months of work and dedication, they 
ended up becoming emotionally exhausted.i

Since its inception, burnout syndrome 
has been defined in many ways, being 
described by Maslach and Jackson as a 
syndrome characterized by emotional 
exhaustion, depersonalization, and low 
personal fulfillment at work, which can 
occur among individuals whose daily tasks 
are limited to the service of people.iv

Other authors, including Pines and 
Aronson, proposed a broader definition, 
not restricted to the helping profes-
sions: "It is the state of mental, physical 
and emotional exhaustion produced by 
chronic involvement in work in emotionally 
demanding situations".v

The SARS-CoV-2 pandemic caused a 
general increase in cases of anxiety, depres-
sion, and burnout syndrome in healthcare 
workers. This global health situation trig-
gered an unprecedented health crisis with 
a high prevalence of psychological distress 
in healthcare workers, requiring the docu-
mentation of risk factors for the develop-
ment of burnout syndrome among health-
care workers facing COVID-19.iv In many 
countries, this large-scale health situation 
resulted in the restructuring and reorga-
nizing of health service delivery to support 
emergency services, medical intensive care 
units, and continuing care units.v

Healthcare professionals exposed to 
working with patients during the COVID-19 
pandemic are at increased risk for short- and 
long-term mental health problems. Health-
care workers must receive psychosocial 
support to protect their mental well-being 
if they must continue providing high-
quality patient care.vi

Some of the strategies adopted during 
the pandemic6 as risk factors to promote 
resilience include increasing the sense 
of control over the adverse situation, for 
example, increasing the perception that 
disease prevention measures can be 
managed, or controlling the possibility of 
becoming infected by protecting oneself 
with the resources that healthcare providers 
have at hand to care for infected patients.vii

Burnout is not a sudden onset of symp-
toms. Many people with burnout syndrome 
have a variety of thoughts, feelings, and 
actions that progress through a series of 
stages, often with options for prevention. It 
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is critical to understand the different stages 
of burnout syndrome to prevent it (honey-
moon phase, stress onset, chronic illness, 
stress, and burnout).viii

The COVID-19 pandemic exerted consid-
erable psychological pressure on front-line 
healthcare workers. Although the problem 
of burnout, which overlaps with symptoms 
of depression, remains urgent, few studies 
have addressed it comprehensively.ix

In a study, Castro et al. described risk 
factors associated with burnout syndrome 
in healthcare workers during the COVID-19 
pandemic, as female sex, young age, being 
in contact with COVID-19 patients, previous 
history of depression or psychiatric illness, 
being nursing staff or resident medical staff, 
and longer work hours. It has also been 
reported that independent predictors of 
burnout syndrome are medical personnel 
and respiratory kinesiologist.x

Work time, fear of infection and infecting 
loved ones or patients, and concern about 
controlling the epidemic, among others, 
can be precipitating factors for an alteration 
in the mental health of healthcare profes-
sionals in times of COVID-19. Such altera-
tions can be a serious problem on a personal 
scale, and an impairment in the professional 
performance, and can increase the risk of 
contagion and professional malpractice.xi

According to Matsuo T et al., a study 
evaluated 488 healthcare workers; of these, 
369 (75.6 %) responded to the survey, from 
which 57 (15.4  %) were excluded due to 
missing data. The final sample included 312 
respondents, with a median age of 30.5 (26 
to 40) years, with 223 (71.5 %) women, and 
median experience of 7.0 (3 to 15) years. The 
overall prevalence of burnout was 31.4 % (98 
of 312). Of 82 physicians, 11 (11.2 %) experi-
enced burnout; of 126 nurse personnel, 59 
(46.8  %) experienced burnout; of 22 radio-
logic technologists, eight (36.4  %) experi-
enced burnout; and of 19 pharmacists, seven 
(36.8  %) experienced burnout. It is worth 
noticing that nurse personnel working 
inwards with COVID-19 patients are psycho-
logically affected by the consequences of 
the pandemic due to a higher workload and 
more time in direct contact with COVID-19 
patients compared to physicians.xii

The COVID-19 pandemic caused enor-
mous pressure on healthcare workers, with 
many implications for their physical and 
emotional well-being.xii Likewise, it is impor-
tant to mention that it had a substantial 
impact on their mental health.xiii which is 
why healthcare personnel should become a 
priority for mental health strategies.xiii

In this scenario, understanding the 
consequences of the COVID-19 outbreak 

on the health of first-line healthcare profes-
sionals is urgent, and the root causes of the 
psychophysical impact related to emotional 
exhaustion and somatic symptoms should 
be sought.xiv Patient care is the first-factor 
causing stress, as well as job satisfaction. The 
suffering or stress of medical personnel is 
caused by identification with the anguish of 
the patients and their families, by the reac-
tivation of their conflicts, and by the frustra-
tion of their diagnostic-therapeutic perspec-
tives concerning the patient's condition. 
Therefore, adequate psychosocial training 
can enable the health professional to deal 
with the inevitable anxiety of the patient 
and family in a more satisfactory way.iv

Personal and familial implications

Healthcare workers are at high risk of devel-
oping physical and mental health impair-
ments. The nature and frequency of these 
outcomes are undetermined. COVID-19 
has had a substantial impact on the mental 
health of healthcare workers it must be 
a priority for health strategies since it has 
personal and occupational repercussions 
that, according to Salazar et al., manifest 
themselves in symptoms such as chills, 
cough, diarrhea, dyspnea, fatigue, fever, 
headache, myalgia, nausea, and vomiting.xiii

It is suggested that the COVID-19 
pandemic affected women with young chil-
dren, with a higher prevalence of burnout 
among female physicians and nurse 
personnel, and physicians under 30 years 
old, accompanied by research suggesting 
that part-time work helps healthcare 
workers mitigate burnout.xv

It is noted that the nursing personnel 
experienced high levels of burnout during 
the COVID-19 pandemic and that various 
sociodemographic, occupational, psycho-
logical, and COVID-19-related factors played 
a role in this burnout syndromexiv. Nurses 
experienced significant difficulties during 
the COVID-19 pandemic worldwide.xvi

In a study on COVID-19, it was shown 
that 80 % of health professionals suffer from 
low or moderate burnout syndrome, and 
20 % suffer from severe burnout syndrome. 
Among nurses, the prevalence of burnout 
syndrome is around 70 %.xvii

Risk factors related to burnout 
syndrome

Occupational burnout syndrome is an adap-
tive disorder due to chronic work-related 
stress; it is a particular form of stress. There are 
many causes: family, economic, social, occu-
pational, etc., and different reactions to stress. 
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However, burnout syndrome is a special form, 
motivated by the relationship between the 
person and his or her work; it occurs when 
work tasks are related to managing, relating 
to, or helping other people. According to 
Barello et al., demographic risk factors are 
age, gender, marital status, job characteris-
tics, work attitudes, and personality traits.xiv

The COVID-19 health emergency 
changed the lives of professionals and 
parents, increasing perceptions of stress and 
specific symptoms of exhaustion, emotional 
distancing, and depersonalization, as well 
as a decrease in feelings of satisfaction and 
fulfillment.xviii,xix Among health professionals 
caring for minors in therapeutic commu-
nities, the pandemic required numerous 
emotional tools and cognitive resources, so 
Peres et al. describe the professional char-
acteristics of those who cared for patients 
with COVID-19.i,xiii,xix

Another study found that nursing 
personnel working with patients with 
COVID-19 are exposed to various stressors 
that can lead to professional burnout, and 
also demonstrated that working condi-
tions with COVID-19-positive patients are 
associated with experiencing burnout 
symptoms.xx Another study in Ghana, Africa, 
demonstrated a high prevalence of burnout 
among healthcare workers in Accra, particu-
larly during the onslaught of the COVID-19 
pandemic.xxi Working night shifts and at the 
primary level of healthcare was significantly 
associated with a higher likelihood of expe-
riencing burnout, so shift rotation for staff 
and adequate provision of resources for 
primary-level hospitals was recommended, 
showing that the high burnout syndrome 
could be caused by other factors such as 
bereavement caused by multiple losses 
and also by limited support resources for 
healthcare workers.xxi

Resilience, mentalization capacity, and 
burnout syndrome among healthcare 
workers are interrelated phenomena with 
important professional implications.xxii 
Education and training programs for health-
care workers should include knowledge 
and skills that are important for healthcare 
worker resilience in a pandemic.xxii It is 
important to be clear about one's purpose 
in life as a healthcare worker, which was 
most strongly associated with decreased 
levels of burnout.xxiii

A study confirmed a high incidence 
of burnout syndrome in the emotional 
exhaustion and depersonalization dimen-
sions, among frontline nurse personnel 
working in COVID-19 care services during 
the outbreak,xxiv finding relevant data of 
history of previous psychiatric illness. Atten-

tion must be paid to the high prevalence 
of burnout among healthcare workers, not 
only in the frontline and during pandemics, 
should be addressed.vii,xxiv

Prevention of burnout syndrome

Burnout syndrome can be prevented or 
solved. It is possible to be mildly optimistic, 
although caution should exerted, especially 
when a person is suffering from burnout, 
given that it can be contagious and is easy 
to understand the permanent complaints, 
negative attitudes, suspicions, rejections, 
etc., in fact, it is noticeable that when there 
is a person with burnout in a group, the 
others are more at risk of suffering from it. 
It is therefore necessary to recognize it and 
help in the initial stages.i

In a study conducted during a pandemic 
in South Korea, it was shown that promoting 
the well-being and quality of work life 
of healthcare workers in response to a 
pandemic crisis contributed to reducing 
burnout among frontline nurses and 
enhancing the safety of healthcare workers 
and patients.xxv,xxvi This demonstrates the 
importance of considering the prevalence 
and predictors of burnout syndrome in 
nurses caring for patients with COVID-19.

Healthcare workers are critical to 
providing medical treatment in the 
community at large, especially during the 
COVID-19 pandemic, thus highlighting the 
importance of monitoring physical and 
mental well-being among all workers, not 
only among medical and nursing staff, who 
are the most visible frontline staff, as early 
identification of psychological distress and 
burnout syndrome, as well as increasing 
access to medical care for employees 
and family members can help decrease 
the negative effects impacting essential 
healthcare workers.xxvii

It is difficult to predict the duration of 
the pandemic's impact, but it could be an 
opportunity for healthcare institutions to 
review and improve their system to take a 
proactive role in mitigating professional 
burnout by recognizing the impacts, imple-
menting work-life balance policies, and 
providing access to mental health services 
to alleviate professional burnout.xxviii

Both physical and psychological aspects 
of healthcare personnel must be considered 
to ensure their well-being. In addition, it is 
necessary to understand the relationship 
between the contribution of long working 
hours and the constant decrease in the 
quality of life of these personnel; therefore, 
an allocation of fixed working hours for 
healthcare personnel should be made.xxix
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During the critical situation of the 
COVID-19 pandemic frontline staff who 
directly interacted with suspected and diag-
nosed COVID-19 patients were at high risk 
of becoming infected, which contributed 
to professional burnout.xxx This contrasts 
with a study from Mozambique, in which 
many healthcare workers reported a reduc-
tion in burnout, this may be associated 
with the lower number of COVID-19 cases 
observed during 2022.xxxi

Cognitive techniques for 
emotional self-care

Cognitive resources can also be used for 
the prevention of emotional disturbance 
or, in other words, mental healthcare. It is 
suggested that healthcare personnel could 
benefit from these techniques applied to 
practical cases. This approach offers an active 
preventive response to burnout.i

Among the various techniques is 
Socratic questioning or guided discovery, 
which is about asking inductive questions 
that help to change the "rigid perception" 
of reality into a state of curiosity. It is about 
realizing that there are other alternatives to 
the interpretation of what is happening. At 
times of disturbance, it may be difficult to 
do this to oneself. Even so, one can develop 
the habit of questioning cognitive distor-
tions by asking oneself questions in writing.i 
Another important technique is selective 
abstraction or filtering (relative to the stim-
ulus), which consists of focusing on a detail 
extracted from its context, ignoring other 
features of the situation, and considering 
the whole experience based on that frag-
ment. A single detail is highlighted, and the 
rest is tinged by it.i

Existing programs and resources to 
facilitate healthcare provider´s wellness 
were inadequate before the pandemic, 
and despite the pandemic experience, they 
appear to remain insufficient.xxxi This situa-
tion is further complicated by the findings 
of this review, given that the healthcare 
personnel have less capacity to initiate, 
sustain, and complete interventions to 
improve their wellness.xxxii

In pandemic settings, clear commu-
nication of guidelines and precautionary 
measures reduces the likelihood of 
emotional distress, as does support from 
co-workers. Social support outside the work-
place can also decrease stress, yet healthcare 
personnel often neglect relationships with 
friends and family because of workloads or 
concerns about infecting others due to their 
exposure to the virus.xxxiii

COVID-19 is a public health problem 
because of the high impact it has generated, 
and it has posed a challenge to economics 
and medicine worldwide,xxvi which makes it 
necessary to implement various psycholog-
ical interventions for healthcare personnel, 
as such efforts could potentially mitigate 
the negative impacts of the pandemic 
on their mental health and prepare them 
for future risks.xxxiv

Burnout syndrome is associated with 
work overload, role conflict (ambiguity), 
lack of participation and control, clinical 
work (direct relationship with patients), and 
medical specialties with a predominance of 
chronic, critical, oncological, and terminal 
patients.iv It is worth mentioning that the 
syndrome is also associated with people 
who have suffered emotional conflicts in 
their childhood, which have made them 
narcissistic and ambitious, obsessive, 
anxious, or depressive.iv

The considerable prevalence of burnout 
syndrome in primary healthcare profes-
sionals in low- and middle-income countries 
has implications for patient safety, quality of 
care, and workforce planning.xxvii

Maintaining social contact is increasingly 
challenging in the context of distancing 
requirements. There are reports of health-
care workers experiencing social problems 
such as stigma and abuse due to public 
fears of contracting the virus from those 
with increased exposure, making it fore-
most to identify the biggest factors for 
the development of professional burnout 
syndrome in healthcare personnel who are 
in patient care with COVID-19. More cross-
sectional studies are needed to help identify 
evidence-based solutions.xviii

Conclusions
The risk factors for the development of 
burnout syndrome in healthcare personnel 
related to patient care with COVID-19 
found in the literature reviewed were age, 
observed more frequently among young 
people, and job satisfaction, which increases 
with age and is the major predictor of 
longevity. In terms of sex, women had more 
job stress than men. Regarding marital 
status, single people are more prone to 
the development of burnout linked to the 
profession since nursing personnel are 
more at risk of suffering burnout syndrome 
as they work closer with patients with 
COVID-19 and are affected psychologically 
by a heavier workload and more time in 
direct contact with patients with COVID-19, 
compared to medical personnel.
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Introduction
The International Association for the 
Study and Treatment of Pain (IASP) defines 
neuropathic pain as pain caused by injury, 
dysfunction, or transient impairment of the 
nervous system. This pain is usually chronic, 
persisting continuously or intermittently.i It 
can result from etiologically diverse disorders 

affecting the peripheral or central system, 
depending on the location of the nerve 
lesion or dysfunction.ii Estimations of world 
population affected are between 2 to 3 %.iii

Its prevalence has been described in 
several countries, varying from 3.3  % in 
Austria to 6.9 % in France, 8 % in the United 
Kingdom, and Latin America, it is estimated 
to affect 2 % of the population.iv
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OPEN ACCESS Abstract
Neuropathic pain is common in clinical practice; it is estimated that 2  to 3  % of the global population is affected; a 
considerable number of patients present pain refractory to existing treatments, making it a diagnostic and therapeutic 
challenge. The objective of this study is to describe the clinical use of intravenous lidocaine for the management of non-
cancer neuropathic pain in adults. The information search was performed by consulting the HINARI, SciELO and PubMed 
databases. Articles with an obsolescence of no more than five years, both in English and Spanish, were selected. Original 
articles, clinical trials, bibliographic reviews and meta-analyses were used. The causes of neuropathic pain in which lidocaine 
has been used were postherpetic neuralgia, diabetic neuropathy, and trigeminal neuralgia. The use of intravenous lidocaine 
has been shown to decrease pain intensity; however, when compared with other first line drugs, there are no long-term 
differences. Most side effects occur in the nervous, gastrointestinal, and cardiovascular systems. Intravenous lidocaine as 
monotherapy for the management of non-cancer neuropathic pain, although effective in the short term with doses of 
3-5 mg/Kg, does not have a persistent and long-lasting effect.

Keywords
Lidocaine, Infusions, Intravenous, Neuralgia, Analgesia.

Resumen
El dolor neuropático es común en la práctica clínica. Se estima que afecta entre el 2 y 3 % de la población a nivel global. Una 
cantidad considerable de pacientes presentan dolor refractario a tratamientos existentes, volviéndolo un reto diagnóstico y 
terapéutico. El objetivo de este estudio es describir el uso clínico de lidocaína intravenosa para manejo de dolor neuropático 
no oncológico en adultos. La búsqueda de información se realizó consultando las bases de datos HINARI, SciELO y PubMed. 
Se seleccionaron artículos en inglés y español de 2017 a 2021. Se utilizaron artículos originales, ensayos clínicos, revisiones 
bibliográficas y metaanálisis. Las causas de dolor neuropático en las que ha sido utilizada la lidocaína son la neuralgia 
posherpética, neuropatía diabética y neuralgia del trigémino. El uso de lidocaína intravenosa demostró que disminuye 
la intensidad del dolor; sin embargo, al compararlo con otros fármacos de primera línea no hay diferencias a largo plazo. 
La mayoría de efectos secundarios se presentan en el sistema nervioso, gastrointestinal y cardiovascular. La lidocaína 
intravenosa como monoterapia para manejo de dolor neuropático no oncológico, si bien fue eficaz a corto plazo con dosis 
de 3-5 mg/Kg, no tuvo un efecto persistente y duradero.

Palabras clave
Lidocaína, Infusiones Intravenosas, Neuralgia, Analgesia.



Neuropathic pain can be responsible 
for a substantial financial burden for those 
affected, as total costs per patient ranged 
from 9305  EUR in Italy to 14  446  EUR per 
year in Germany, with the majority spent on 
indirect costs associated with care.v,vi

Neuropathic pain associated with 
symptoms such as allodynia, hyperalgesia 
and paresthesiavii impairs the patient's 
psychological and physical state. It is a 
common symptom in clinical practice and 
considerably affects people's quality of life. 
Many patients present pain that is refrac-
tory to existing treatments;viii observations 
of patients with similar etiology reported 
that not all respond in the same way to 
the same treatments, so there is no single 
specific treatment for neuropathic pain, 
being it considered a more complex entity 
that is difficult to control, which presents 
a health problem.iii,x

Over time, the use of drugs in the 
management of neuropathic pain, such as 
antiepileptics, NMDA receptor antagonists, 
and antidepressants, has proved to be 
useful; nevertheless, studies on efficacy and 
safety are still in progress. However, while 
50 % of patients achieve a reduction of 30 
to 40 % of their pain measured on a visual 
analog scale, between 40 to 70 % of patients 
do not achieve complete pain control.xi,xii 

The IASP Neuropathic Pain Special 
Interest Group (NeuPSIG) Evaluation 
Committee proposes gamma-aminobutyric 
acid analogue anticonvulsants (gabapentin, 
pregabalin), tricyclic antidepressants (amitrip-
tyline) and selective serotonin-norepi-
nephrine reuptake inhibitors as first-line 
drugs. Intravenous lidocaine, capsaicin, and 
tramadol as second-line management, and 
opioids (morphine, oxycodone) were added 
as third-line treatment for neuropathic pain.vii

A study by Wang et al. compared the 
use of morphine and pregabalin as mono-
therapy and combination therapy for neuro-
pathic pain management. From a total of 
320 eligible patients, 265 were excluded 
due to the adverse effects of these drugs, 
concluding that, of the 55 patients selected, 
those who received combined therapy had 
a better safety and efficacy profile in the 
management of neuropathic pain (p < 0.01), 
compared to patients who received 
morphine or pregabalin in monotherapy.

Epidemiological surveys show that a large 
proportion of patients with neuropathic 
pain do not receive adequate treatment.xiii 
Evidence shows that less than 50 % of patients 
achieve appropriate pain control in the short 
term. It is increasingly important to reduce 
chronic complications and to comply with a 
sound safety profile.xiv Lidocaine infusion has 

an adequate safety profile with several desir-
able properties in the clinical setting.xv

Lidocaine is a local anesthetic of the 
amino amide type, which acts by decreasing 
the permeability of the neuronal membrane 
to sodium ions, inhibiting depolarization; 
therefore, it interrupts the propagation of 
the action potential and nerve conduc-
tion, resulting in a central anti-hyperalgesic 
effect.xvi,xvii In recent years, intravenous lido-
caine has been used as an alternative for the 
management of neuropathic pain at low 
doses of 1.5 mg/Kg to 3 mg/Kg, achieving a 
significant decrease in pain by visual analog 
scale in the short term.xviii

In a study by Kim et al., intravenous lido-
caine administered at a dose of 3 mg/Kg for 
one hour was found to reduce the numer-
ical pain rating scale scores in patients with 
postherpetic neuralgia or complex regional 
pain syndrome type II compared to the 
control group (p =0,011).xix

This paper is a narrative literature review 
article. Information search was conducted 
by consulting HINARI, SciELO, and PubMed 
databases. Regarding data collection, 
published articles in Spanish and English 
from 2017 to 2021 were selected. Original 
articles, clinical trials, literature reviews, and 
meta-analyses using boolean connector 
AND: neuropathic pain AND intravenous 
lidocaine, lidocaine infusion, AND side 
effects were applied. The objective of this 
review is to describe the clinical use of intra-
venous lidocaine for the management of 
non-oncologic neuropathic pain in adults.

Discussion
Causes of non-oncologic 
neuropathic pain for which 
lidocaine is commonly used

Neuropathic pain is characterized by not 
directly affecting the pain receptors but 
rather, as a result of a lesion at the nervous 
system level: it can be of central or periph-
eral origin. Central origin causes are due to 
an alteration in the spinal cord or brain, such 
as multiple sclerosis, stroke, and spinal cord 
injury. They account for 1 to 12 % of neuro-
pathic pain following the above-mentioned 
pathologies.xx,xxi As for peripheral origin, 
nerve plexuses, spinal cord roots, or directly 
to a peripheral nerve are affected,xxii the 
most frequent causes being polyneuropathy 
secondary to diabetes and HIV, post-herpetic 
neuralgia, post-surgical neuralgia, trigeminal 
neuralgia, and post-traumatic injury; the 
latter are the pathologies in which intrave-
nous lidocaine has been used.xxiii
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Postherpetic neuralgia is the most 
common complication of Herpes Zoster 
virus, affecting one in five patients. It is a 
pain that follows the dermatomic distribu-
tion; it presents as continuous or parox-
ysmal, evoked or spontaneous, lancinating 
with sensory alterations of the skin. Pain 
occurs in a sustained manner for at least 
90 days; those over 60 years old are more 
likely (3.3 %) to develop the complication 12 
months after infectionn.xxiv,xxv

Diabetic neuropathy is a loss of sensory 
function with onset in the distal parts of the 
extremities; most symptoms are numbness, 
weakness, and paresthesias. The early mani-
festations of this disease can often go unno-
ticed and may be detected at an irreversible 
point. At least 50  % of diabetic patients 
develop this complication.xxvi,xxvii Daykin 
et al. found significant reductions in pain in 
postherpetic neuralgia and diabetic neurop-
athy using doses of lidocaine 1 mg/Kg and 
5 mg/Kg for 60 minutes and one week apart. 
They also reported significant changes 
compared to placebo, but there were no 
differences between the different doses of 
lidocaine.xxviii Yousefshashi et al. concluded 
that the use of intravenous lidocaine is 
effective in the management of posther-
petic neuralgia and diabetic neuropathy in 
the short term, as opposed to 5 % lidocaine 
patches due to the limitation of not being 
able to cover the entire affected area.xxix

Trigeminal neuralgia refers to a short 
electric shock-like pain of abrupt onset and 
termination, which manifests in one or more 
divisions of the trigeminal nerve.xxx

In one study, Xu et al. performed a retro-
spective analysis of a cohort in which seven 
patients, refractory to surgical and pharma-
cological treatment for trigeminal neuralgia 
used the standard protocol of IV infusion of 
1.25 g magnesium and 100 mg lidocaine in 
100 mL of normal saline administered for one 
hour, once a week for a total of three weeks. 
They noted that all subjects experienced 
pain relief after combined intravenous infu-
sion therapy using a numerical pain intensity 
scale at the end of four weeks.xxxi

Moore et al. evaluated the role of lido-
caine infusion in a double-blind random-
ized controlled study in 20 patients; they 
compared lidocaine (5  mg/Kg) in 250  mL 
of 5  % dextrose solution against placebo 
in one hour and found that both lidocaine 
and placebo reduced pain intensity at the 
end of each session. However, lidocaine 
achieved a higher reduction compared to 
placebo (p < 0.001).xxxii

Fibromyalgia is a condition characterized 
by chronic musculoskeletal pain, hyperal-
gesia in different regions, and psychomotor 

symptoms such as anxiety, depression, and 
cognitive dysfunction, with a higher preva-
lence in women over 50 years old.xxxiii The 
pathophysiology or cause is not yet well 
established. Two theories under investiga-
tion mention alterations in the regulation 
of neurotransmitters or changes in the 
function of the immune system following 
a viral infection.xxxiv

In a randomized, double-blinded study, 
Albertoni et al. evaluated the effect of intra-
venous lidocaine compared to saline in 42 
patients for pain relief in fibromyalgia. They 
used doses of 240  mg in one week for a 
duration of four weeks without obtaining a 
significant impact on pain relief.xxxv

Dose-response and most 
appropriate treatment timeframe

Neuropathic pain results from aberrant 
up-regulated sodium channels responsible 
for neuronal hyperexcitability after nerve 
injury.xxxvi Lidocaine blocks these channels, 
and several studies show that intravenous 
lidocaine infusion provides significant 
relief.xxxvii The dose usually used is 1  mg/Kg 
as an initial bolus, followed by a continuous 
infusion of 0.5  to  3  mg/Kg for one hour, 
with the most commonly used and best-
described dose being a continuous infusion 
of 2 mg/Kg for one hour.xxxviii

In a retrospective study (n  = 85) using 
intravenous lidocaine infusions at a dose of 
5 mg/kg for 30 minutes once a week, Prze-
klasa et al. showed relief of pain symptoms 
using a numerical rating scale describing 
that the older the patients and the greater 
the number of infusions the better the 
therapeutic effect (p < 0.05, p < 0.01 respec-
tively). (Table 1)xxxix

Regarding the duration of treatment, Tan 
et al. studied the therapeutic effects of daily 
intravenous infusion of lidocaine as mono-
therapy versus the usual therapy for posther-
petic neuralgia in a population of n  =  60, 
demonstrating that the one-hour infusion of 
4  mg/kg for five consecutive days reduced 
the intensity of pain and the frequency of 
eruptive pain compared to the control group 
(p < 0.001). In addition, it reduced tramadol 
consumption in those patients who used this 
infusion (p < 0.05).xl

Clattenburg et al. compared the efficacy 
of intravenous lidocaine versus intravenous 
morphine in 32 patients in an unblinded, 
randomized, controlled study. They used 
bolus loading of 1.5 mg/Kg for 10 minutes, 
followed by 1.5 mg/Kg for 50 minutes for a 
total of approximately 3  mg/Kg/hr of lido-
caine. They concluded that it provides clini-
cally significant analgesia on the numerical 
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pain rating scale, with results similar to 
morphine, and also, it reduces opioid 
utilization. (Table 1)xli

Liu et al., in a randomized double-blind 
study in 197 patients, compared the use of 
lidocaine at 5  mg/Kg for 1.5  hours versus 
placebo (normal saline) to assess analgesic 
efficacy and emotional response. They found 
that, although there was a reduction in the 
visual analog scale score for pain, it was not 
statistically significant versus control group 
(p < 0.05). In contrast, there was an statistical 
significant decrease in analgesic consump-
tion in the group that received lidocaine 
infusions (p < 0.05).xlii

In contrast to the previous study in which 
only short-term infusions were used, Dwight 
et al. conducted a double-blind, randomized 
trial in patients with chronic neuropathic pain 
of peripheral nerve origin (n = 34), compared 
the use of intravenous lidocaine at a dose of 
5 mg/Kg versus placebo (diphenhydramine), 
to determine significant relief of neuropathic 
pain and an improvement in quality of life 
in the long term (four weeks), concluding 
that there was no significant analgesic 
difference between the two groups in the 
long term (p = 0.61).xliii

Side effects and their frequency 

Considering the benefits of intravenous 
lidocaine for the management of neuro-

pathic pain, the safety profile regarding side 
effects and the dose used, should be kept 
in mind. According to the FDA, the dose 
of lidocaine without epinephrine should 
not exceed 5  mg/Kg; above these doses, 
plasma concentrations of 3  μg/mL, 5  μg/
mL (paresthesias, fasciculations, tinnitus), 
and 7 μg/mL can be found, the latter being 
where convulsions, coma, and cardiorespi-
ratory arrest appear.xliv,xlv Most side effects 
occur in the nervous, gastrointestinal, and 
cardiovascular systems; these adverse effects 
resolve when the infusion dose is lowered or 
stopped completely.xlvi

In a study conducted by Zavaleta et al., 
in which they used intravenous lidocaine 
2 % in acute postherpetic neuralgia in doses 
of 2 to 5 mg x Kg of weight, they observed 
that side effects occurred in 100  % of the 
patients, especially drowsiness and metallic 
taste (p < 0.01).xlvii

In another retrospective analysis of a 
sample of 233 patients, Iacob et al. docu-
mented that 46  % of the participants 
reported mild side effects, the most frequent 
being at the nervous system level. They also 
reported that the duration of these effects 
did not persist for more than three hours. 
The researchers consider it important to take 
electrocardiograms, and serum lidocaine 
levels, and monitor vital signs during infu-
sions every 3  to 5 minutes.xlviii Guillén et al. 
reported no side effects using lidocaine at a 

Table 1. Comparison of main articles in the literature review

Study Type of study n Dosage Clinical effect Side effects

Reeves, DJ and Foster 
(2017)

Retrospective analysis 21 0.2-2.8 mg/Kg/h Pain relief
p < 0.001

Cognitive impairment, 
delirium, dizziness, perioral 
numbness and drowsiness.

Moulin et al. (2019) Crossover , double-blind, ran-
domized trial

34 5 mg/Kg Pain relief
p = 0.61

Drowsiness, xerostomia,
abdominal discomfort and 

dizziness.

Zavaleta and Álvarez (2017) Prospective, longitudinal, 
comparative and experimental

30 2-5 mg/Kg Pain relief
p < 0.01

Drowsiness, dysgeusia,
hypotension, dizziness.

Iacob et al. (2018) Retrospective analysis 233 1000 mg/h Pain relief
p < 0.001

Perioral numbness, 
dizziness, tinnitus, nausea, 

numbness.

Przeklasa et al. (2016) Retrospective analysis 85 5 mg/Kg Pain relief
p < 0.05

None reported.

Guillén-Ramírez et al. (2019) Controlled, randomized, triple-
blind clinical trial

29 2 mg/Kg Pain relief
p < 0.01

None reported.

Kim et al. (2018) Prospective parallel, double-
blind, controlled, controlled  
study

42 3 mg/Kg Pain relief
p = 0.011

Chest tightness

Clattenburg E et al. (2019) Controlled, randomized non-
blind study

32 3 mg/Kg/h Pain relief
 

Paresthesia, nausea, 
pruritus.

Liu et al. (2018) Randomized double-blind 
study

197 5 mg/Kg/h Pain relief
p < 0.05

Dizziness, xerostomy, 
headache, drowsiness.

Tan et al. (2019) Randomized double-blind 
study

60 4 mg/Kg/h Pain relief
 p < 0.001

Drowsiness, xerostomy, 
paresthesias.
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dose of 2 mg/Kg; they also suggested taking 
electrocardiograms and vital signs every 15 
minutes during infusionss.xlix

Reeves et al. conducted a retrospec-
tive study of 21 patients with neuropathic 
pain using lidocaine at low doses of 
0.5  to  2  mg/Kg; they reported side effects 
in five patients, at the nervous system 
and gastrointestinal level, such as drowsi-
ness, dizziness, perioral numbness, among 
others. The researchers concluded that it is 
important to establish a specific dose for 
each patient and measure blood lidocaine 
levels; although no cardiac side effects were 
reported, they suggested having a history 
of cardiovascular medical history such as 
atrial fibrillation or sinus tachycardia should 
be available before administering the drug 
intravenously. (Tabla 1)l

If studies continue to show encouraging 
results, lidocaine infusion may be a viable 
option for patients who have long strug-
gled to find relief from their symptoms.

Conclusion
According to the consulted literature, 
intravenous lidocaine has been used as 
monotherapy for the management of non-
oncologic neuropathic pain. Although it is 
effective in short-term pain control with vari-
able doses in the range of 3  to 5 mg/Kg, it 
does not have a persistent and lasting effect. 
Regarding its safety, no serious adverse 
effects were reported; however, it is associ-
ated with a higher frequency of mild side 
effects at the nervous system and gastro-
intestinal level compared to other drugs. 
Further research with standardized protocols 
on intravenous lidocaine infusion therapy in 
neuropathic pain is needed to fully under-
stand the efficacy of this medication.
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Abstract
Alzheimer's disease and multiple sclerosis are neurodegenerative disorders with expensive and complex treatments aimed 
at reducing the progression of symptoms. However, due to the lack of adequate therapies and the possible adverse effects 
caused by first-line treatments, it’s necessary to implement better complementary therapeutic approaches that do not 
produce major side effects and improve symptoms. Caloric restriction and intermittent fasting have been shown to be 
novel and beneficial strategies in neurodegenerative diseases, through immune, metabolic, and physiological mechanisms. 
To determine the use of intermittent fasting and caloric restriction as a new treatment in multiple sclerosis and Alzheimer’s 
disease, a narrative review of original articles in both national and international scientific journals, in English and Spanish 
languages with no greater obsolescence than five years. The use of caloric restriction and intermittent fasting have 
generated positive changes, producing a decrease in pro-inflammatory states, oxidative stress, and aging. Approaches that 
modulate disease progression and improve cognitive function of adenosine monophosphate kinase, insulin-like growth 
factor, and sirtuin enzyme pathways are considered, generating a neuroprotective effect.

Keywords
Intermittent Fasting, Caloric Restriction, Multiple Sclerosis, Alzheimer Disease, Cognition.

Resumen
Las enfermedades de Alzheimer y esclerosis múltiple son neurodegenerativas, con tratamientos complejos y de costos 
elevados, orientados a disminuir la progresión de la sintomatología. Sin embargo, a causa de la falta de terapias adecuadas 
y de los posibles efectos adversos ocasionados por tratamientos de primera línea, es necesario implementar mejores 
abordajes terapéuticos complementarios que no produzcan mayores efectos secundarios y mejoren la sintomatología de 
dichas patologías. La restricción calórica y el ayuno intermitente han demostrado ser estrategias novedosas y beneficiosas 
en enfermedades neurodegenerativas, a través de mecanismos inmunitarios, metabólicos y fisiológicos. Con el objetivo de 
determinar el uso del ayuno intermitente y la restricción calórica como tratamiento coadyuvante en esclerosis múltiple y 
enfermedad de Alzheimer, se realizó una revisión narrativa de artículos originales en revistas científicas, en idiomas inglés y 
español, de 2018 a 2022. El uso de la restricción calórica y ayuno intermitente han generado cambios positivos produciendo 
disminución de estados proinflamatorios, estrés oxidativo y envejecimiento. Se consideran abordajes que modulan la 
progresión de la enfermedad y mejoran la función cognitiva por vías de señalización de monofosfato de adenosina cinasa, 
factor de crecimiento similar a la insulina y la enzima sirtuina, generando un efecto neuroprotector.
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Ayuno Intermitente, Restricción Calórica, Esclerosis Múltiple, Enfermedad de Alzheimer, Cognición.

Ayuno intermitente y 
restricción calórica como 
tratamiento coadyuvante 
en enfermedad de 
Alzheimer y esclerosis 
múltiple

Suggested citation:
Saade Saade DM, Suvillaga 
Bellegarrigue NA, Velásquez 
Méndez AM, Salazar Colocho 
PE. Intermittent Fasting 
and Caloric Restriction as 
an Adjunctive Treatment 
in Alzheimer's Disease 
and Multiple Sclerosis. 
Alerta. 2024;7(1):103-110. 
DOI: 10.5377/alerta.v7i1.17414

Received:
July 25, 2023.

Accepted:
October 12, 2023.

Published:
January 25, 2024.

Author contribution:
DMSS1, NASB2, AMVM3, PESC4: 
tudy conception, writing, 
revising and editing. DMSS1, 
NASB2, AMVM3: manuscript 
design, literature search, data 
collection.

Conflicts of interest:
The authors declare there are 
no conflicts of interest. 

OPEN ACCESS

Narrative review

Intermittent Fasting and Caloric 
Restriction as an Adjunctive Treatment 
in Alzheimer's Disease and Multiple 
Sclerosis 
DOI: 10.5377/alerta.v7i1.17414

Daniella María Saade Saade1*, Nicole Alexandra Suvillaga Bellegarrigue2, Alejandra María Velásquez Méndez3, 
Pablo Ernesto Salazar Colocho4

1-4. Dr. José Matías Delgado University, Antiguo Cuscatlán, La libertad, El Salvador.

*Correspondence 
  dsaade@alumni.unav.es

1.  0000-0003-4557-8837 	
2.  0000-0002-3450-2602 	
3.  0000-0002-3449-0402 	
4.  0000-0002-8265-5603



Alerta 2024; 7(1):103-110
Intermittent Fasting and Caloric Restriction as an Adjunctive Treatment in Alzheimer's Disease and Multiple Sclerosis 

104

Introduction
Neurodegenerative diseases such as 
multiple sclerosis (MS) and Alzheimer's 
disease (AD) are characterized by a progres-
sive loss of neurons and white matter that 
can lead to brain atrophy and different 
types of disability. Both diseases represent 
a health problem, as their prevalence has 
been increasing, and their treatments 
are considered complex.i

It is estimated that a total of 2.8 million 
people are living with MS worldwide, i.e. 
35.9 per 100 000 population.ii MS is consid-
ered one of the main causes of disability in 
young patients, and its diagnosis is usually 
in the fourth decade of life.iii Regarding 
AD, the average age at which diagnosis is 
established is 65 years, although its onset at 
a younger age is increasingly frequent.iv In 
addition, it has been shown that AD is the 
cause of 60 to 80 % of all cases of dementia 
worldwide. The World Health Organiza-
tion establishes that Latin America and 
the Caribbean will be the most affected, 
reaching 7.6 million patients by 2030.v

There are several drugs approved 
for MS, interferons being the first line of 
therapy, which cause flu-like effects in 
most patients.vi For this reason, it becomes 
necessary to find therapeutic alternatives 
that do not entail major side effects and 
can improve the symptomatology of these 
patients.vii Different nutritional approaches 
have been currently described as neuro-
protective strategies for neurodegenerative 
diseases, but their mechanism of action is 
still under study.viii

Caloric restriction (CR) and intermittent 
fasting (IF) have been proposed as adjuvant 
treatments. However, the majority of clinical 
trials in which they are implemented have 
focused on overweight, metabolically 
compromised, or middle-aged populations. 
Therefore, it is necessary to adequately 
assess the potential benefits of these 
nutritional approaches.ix

The use of ketogenic diets such as IF 
and CR have demonstrated certain benefits 
in neurodegenerative pathologies and 
have been proposed as a novel strategy 
to improve symptoms in these chronic 
diseases.x,xi The relevance of these diets 
is greater due to the multiple benefits 
observed in patients with different meta-
bolic pathologies. These diets also have 
been shown to significantly reduce cardio-
metabolic risk.xii In addition, these nutri-
tional interventions have the advantage of 
not presenting side effects in addition to 
those caused by conventional treatment 
and even reducing them.xiii

The relationship between caloric intake, 
diet quality, and meal frequency with the 
gut microbiota and its role in regulating 
cellular pathways in diseases such as AD and 
MS has been described.xiv This regulation is 
believed to positively impact these diseases 
by promoting normal aging and delaying 
disease progression.xv,xvi  

Methodology
A narrative literature review article was 
prepared by searching for original and 
review articles of clinical and preclinical 
studies in international scientific journals in 
English and Spanish, in databases such as 
PubMed, Embase, and sites of international 
organizations related to the topic of interest. 
The search terms used were “Intermittent 
fasting”, “Caloric restriction”, “Multiple scle-
rosis”, “Alzheimer disease”, and “cognition”; 
Boolean operators (AND, OR, and NOT) 
were incorporated to limit the bibliographic 
search. Articles with obsolescence not 
older than five years of publication, from 
2018 to 2022, were cited.

Nutritional interventions in neurodegen-
erative diseases have a promising approach 
because of their ease of use, the paucity of 
associated adverse effects, and the theoret-
ical improvement posed by their appropriate 
use. However, further investigation of these 
intervention strategies in neurodegenera-
tive diseases is needed. For this reason, the 
present work seeks to determine the use of 
intermittent fasting and caloric restriction as 
adjuvant treatments for Alzheimer's disease 
and multiple sclerosis.

Results
Overview of intermittent fasting 
and caloric restrict

Obesity and overweight are among 
the most studied health problems with 
more non-pharmacological therapeutic 
alternatives. Among the diets that have 
emerged from different studies are IF and 
CR. The common results of these diets are 
weight reduction, lower oxidative stress, 
and improved cardiovascular health.xvii 
Both diets are considered ketogenic; they 
produce ketones from fatty acids metabo-
lized by a glucose deficit. However, certain 
mechanisms differentiate these diets and by 
which they may be beneficial.xviii

IF consists of a pattern of food intake 
consisting of two periods: one of them is 
fasting, where no food is ingested, only non-
caloric beverages or water; the other one 
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consists of the time in which food intake 
is allowed in a controlled manner. There 
are different modalities of IF depending on 
the number of hours in which the fasting 
is performed. Unlike CR, there is no limit to 
the number of calories ingested, only the 
time in which they are consumed.xix   

Fasting periods in IF can vary from 
12 hours to a full day. One of the most 
commonly used methods is 24 hours fasting 
followed by a full day with a regular eating 
pattern.xx Another protocol that can be clas-
sified as IF is the 5:2 method, in which fasting 
is for one day twice each week and eating 
food on a regular basis for the remaining five 
days. The fasting can also be for a certain 
number of hours, such as 12, 16, or 18 hours 
each day, and for the rest of the hours, only 
two meals are taken. While fasting for a full 
day produces more ketones, all methods 
have beneficial health effects.xxi

In IF, stored fatty acids are converted 
to ketones, which become the main 
energy source of the brain. These begin 
to be produced after 12 hours of fasting, 
as glycogen is consumed in the liver by 
glucagon. After a period of IF, insulin levels 
decrease due to reduced glucose utilization, 
thus regulating metabolism and improving 
insulin resistance. This was observed by 
Sutton et al. in their study, which showed 
that after IF insulin function was improved 
and insulin peaks were reduced. This 
metabolic change is what leads to a lower 
inflammatory state and overall better life 
prognosis caused by autophagy, a process 
by which damaged proteins and organelles 
in cells are eliminated.xxii

CR is also considered a ketogenic diet. 
Its main objective is the reduction of total 
caloric intake, up to 30 % less, without falling 
into malnutrition. Although its protective 
effects on the cardiovascular system are not 
as well studied as in IF, it has been shown 
in preclinical studies in mice that CR has a 
positive effect on weight reduction and 
increased longevity.xxiii A study by Il'yasova 
et al. showed that after two years of CR, oxida-
tive stress levels decreased significantly, 
concluding that it improves the quality and 
prognosis of life.xxiv The same was corrobo-
rated by Redman et al., who observed that 
patients with CR produced a lower amount 
of cellular oxidation markers.xxv

In CR, autophagy is the primary mecha-
nism that generates the intended benefits 
of this diet. However, in this case, it is 
produced by the deficit of acetyl-CoA that 
leads to the deacetylation of the damaged 
proteins, which subsequently produces 
their destruction. This leads to an increased 
production of acetyl-CoA, which does not 

come directly from the diet but instead 
produces energy in the form of ATP. In addi-
tion, studies by Most et al. have shown that, 
in healthy adults, CR decreases circulating 
levels of tumor necrosis factor-alpha and 
cardiometabolic risk factors.xxvi

The effect of both CR and AI on weight, 
diabetes, obesity, hypertension and even 
some types of cancer has been extensively 
studied. In addition, several researches point 
out that these ketogenic diets, carried out 
in a controlled way, can lead to increase 
the average lifespan and prevent different 
diseases.xxvii The potential benefits on the 
prevention and progression of cognitive 
disorders of CR and AI through metabolic 
as well as immune and neurological mecha-
nisms have now been highlighted.xxviii 
Such benefits of CR and AI on Alzheimer's 
disease and multiple sclerosis, as well as 
the possible physiological mechanisms 
involved, are discussed below.

Metabolic and immunologic effect 
of intermittent fasting and caloric 
restriction

Nutritional interventions aimed at the 
production of ketone bodies have shown 
benefits in neurodegenerative diseases. 
As previously mentioned, both proposed 
diets produce ketones, which are valu-
able sources of energy during periods 
of glucose deficiency. There are studies 
with animal models that show that the 
memory of animals with ketogenic diet 
was better than those with normal diet, 
suggesting that these dietary approaches 
may be beneficial in diseases such as AD 
and MS.xxix The mechanisms by which the 
neuromodulation process is achieved are: 
decreased glycolysis, change in oxidative 
stress, increased signaling and number of 
mitochondria and decreased molecules 
involved in neuroinflammation.xxx

Neuroinflammation is a defense mecha-
nism that initially protects the brain, removing 
pathogens; however, when it persists, it is part 
of the pathophysiology in certain diseases,xxxi 
where both the innate and acquired immune 
systems are involved. For example, in MS, the 
acquired immune system prevails due to the 
invasion of T and B cells that characterize the 
disease.xxxii In AD, its occurrence is related to 
innate immunity since several regulators of 
this pathway are genetic risk factors for the 
development of the disease, while acquired 
immunity participates in the progression.xxxiii

The progression of these diseases can 
be modulated by anti-inflammatory mecha-
nisms related to metabolism. The gut-brain 
axis, which represents a bidirectional system 
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between the central nervous system (CNS) 
and the gastrointestinal system, regulates 
inflammation and protects against oxida-
tive damage.xxxiv In patients who practice 
IF and CR, it has been related to greater 
enrichment of the microbiota, increasing 
the levels of bacteria, mainly from fami-
lies such as Lactobacillaceae, Bacteroida-
ceae, and Prevotellaceae, related to anti-
inflammatory mechanisms.xxxv

Cignerella et al. describe the importance 
of the gut-brain axis, microbiota, caloric 
restriction, and their relationship in the 
clinical improvement of the autoimmune 
encephalomyelitis (EAI) model of MS in 
mice. After presenting their results found by 
histology and cytometry, they determined 
that CR generates an increase in regulatory 
T cells, anti-oxidative processes, less infiltra-
tion of inflammatory cells, and improve-
ment in demyelination; establishing that 
these changes are caused by the microbiota 
exposed to CR. To prove this, they trans-
planted this microbiota to unexposed mice. 
The results were similar: demyelination 
studied by myelin basic protein, axonal 
damage studied by SMI-32+ protein and 
inflammatory cytokines IL-12 and IFN-Y 
were lower in these mice.xxxvi

Nutritional interventions have been 
successful in decreasing lymphocyte infil-
tration into the spinal cord, resulting in 
reduced demyelination after two cycles of 
CR in mice. Bai et al. subjected mice with EAI 
to CR with a 33 % decrease in calories three 
days a week, which generated a neuro-
protective process with a decrease and 
regression in the accumulation of TDC4+ 
and IFN-Y cells in the CNS. Likewise, the 
proliferation rate increased, and the expres-
sion of neurotrophic factors and remy-
elination markers improved, generating a 
benefit in the inflammatory response and 
recovery of tissue damaged by demyelin-
ation in the CNS.xxxvii

In 2022, Fitzgerald et al. conducted a 
clinical study involving 36 MS patients who 
were followed for eight weeks. Different 
interventions were performed using three 
comparison groups: one group with daily 
caloric restriction in which patients received 
78  % of their total calories, seven days a 
week; the second group with intermittent 
caloric restriction 5:2, decreasing calories 
two days a week to 25  % of the total and 
the control group where they received 
100  % of their calories seven days a week. 
Lymphocyte levels were studied by flow 
cytometry at weeks 0, 4, and 8 in the three 
groups. It was found that patients in the 
intermittent CR group had significant 
reductions in TCD8+ and Th1 effector cells, a 

decrease in memory T cells, and an increase 
in immature T cells.xxxviii  

Continuous monitoring of neuronal 
injury is key to determining the recurrence or 
remission of MS, which can be determined 
by neurofilament chains, being a marker 
of acute damage.xxxix Bock et al. conducted 
a study exploring serum neurofilaments in 
MS patients, finding that ketogenic diets 
for a period of six months decreased these 
markers of inflammation.xl Aging, oxida-
tive stress, and inflammatory response are 
factors that are part of the pathophysiology 
of Alzheimer's disease. CR and IF regulate 
the above by modulating deacetylation 
activities and the inflammatory response.xli 
The aging process is an important factor as 
age is inversely proportional to neurogen-
esis. However, CR has been shown to miti-
gate microglia activation, thus alleviating 
chronic inflammation and preserving 
neurogenesis longer.xlii

Physiological effects of 
intermittent fasting and caloric 
restriction on cognitive function

It has been shown that through IF, a meta-
bolic change is initiated in which there is a 
preference for energy extraction through 
lipolysis. In other words, there is greater utili-
zation of stored fat in the form of lipids, which 
are subsequently metabolized into ketones, 
generating signaling effects and regulation 
of transcription factors in the neurons of the 
brain.xliii As previously mentioned, IF and CR 
affect the microbiota-gut-brain axis, relating 
directly to cognitive function through 
neural, endocrine, and immune pathways.xliv

AD is pathologically characterized by the 
presence of β-amyloid plaques that lead 
to neuronal death, leading to a decrease 
in cognitive abilities, from mild cogni-
tive impairment to dementia.xlv Ooi et al. 
conducted a study with a three-year follow-
up in 99 patients with mild cognitive impair-
ment, divided into three groups: patients 
who performed IF regularly, another group 
that practiced IF irregularly, and those 
who did not perform IF. They determined 
that regular IF improves cognitive function 
through ketogenesis since ketone bodies 
act as a source of energy and increase the 
survival of neurons under hypoxemia condi-
tions. In addition, it is related to the reduction 
of DNA damage through the production of 
repair enzymes, improving cognitive impair-
ment by 73  % in those who performed IA 
regularly, compared to 2.7  % in the group 
that did not perform it (p < 0.05).xlvi

CR and IF are equally associated with 
blocking the accumulation of β-amyloid 
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in neurons. In the study by Shut et al. 
conducted in groups of mice injected with 
amyloid β in the hippocampus, it was shown 
that when these nutritional approaches were 
performed, there was a reduction in oxida-
tive stress and improvement of synaptic plas-
ticity, which was related to the protection of 
memory impairment.xlvii

Currently, there are theories of delayed 
aging related to the signaling pathways 
of adenosine monophosphate kinase 
(AMPK), insulin-like growth factor, and the 
enzyme sirtuin (SIRT1). The mechanism of 
such delay has not been fully determined; 
however, Ma et al. propose that the AMPK 
pathway is the most important in the delay 
of aging. To verify this, they performed an 
experiment with mice that were intervened 
in different nutritional ways, in which they 
found that in mice subjected to CR, learning 
and memory were increased, which was 
accompanied by an increase in the expres-
sion of AMPK, thus associating this kinase 
with a neuroprotective effect.xlviii

Patients with MS clinically show manifes-
tations of cognitive impairment, including 
deficits in information processing and 
attention, impaired information processing 
speed, impaired working and long-term 
memory, and verbal fluency.xlix Wingo 
et al., in a pilot study with 12 patients who 
underwent IF for eight weeks, determined 
that cognitive function in patients with 
relapsing-remitting MS improved through 
reduced inflammation and activation of 
autophagy. Similarly, this study attributes 
the importance of conducting more clinical 
trials in patients to determine the effects of 
this nutritional approach since the existing 
ones are in the preclinical phase.l

Conclusion
Intermittent fasting and caloric restriction 
are approaches that modulate the progres-
sion of Alzheimer's disease and multiple 
sclerosis through metabolism-related anti-
inflammatory mechanisms via the gut-brain 
axis. In addition, they regulate antioxidative 
processes and decrease the infiltration of 
inflammatory cells into the nervous system. 
Similarly, CR and IF have demonstrated 
benefits in cognitive function through the 
AMPK, insulin-like growth factor and sirtuin 
enzyme pathways, generating delayed aging 
and a neuroprotective effect. However, most 
of the research is still in the preclinical phase, 
and many of these studies highlight the 
importance of conducting trials in patients 
to adequately define the effects of these 
nutritional interventions.
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Introduction
Toxoplasma gondii is a protozoan parasite 
found in approximately 30 % of the human 
population and has historically been a 
problem as congenital toxoplasmosis and 
disease in immunocompromised patients.i

Some studies have shown that this 
parasite produces biological alterations 
in the human brain.ii Likewise, a direct 
association between patients' seroposi-
tivity is a causal factor in the development 
of mental illnesses.iii

Abstract
Toxoplasma gondii is a parasite that is found in approximately 30 % of the human population. In recent years, it has been 
shown that latent infection can be a risk factor for the development of mental disorders; particularly schizophrenia, anxiety, 
bipolar disorders, and conduct disorders. The association with neuropsychiatric disorders can be explained by the influence 
of the parasite on the expression of multiple neurotransmitters; among them, dopamine has received the most attention. 
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Resumen
El Toxoplasma gondii es un parásito que se encuentra, aproximadamente, en el 30  % de la población humana. Durante 
los últimos años se ha evidenciado que la infección latente puede ser un factor de riesgo para el desarrollo de trastornos 
mentales; particularmente para la esquizofrenia, ansiedad, trastornos bipolares y trastornos de conducta. La asociación con 
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cuadros psiquiátricos previos con dificultad en el tratamiento. Sin embargo, no todos los datos estadísticos establecen una 
relación directa, algunos estudios demuestran una asociación, ciertos datos son discordantes, lo que abre una puerta para 
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Latent toxoplasmosis has been associ-
ated as a risk factor for the development of 
mental disorders, particularly schizophrenia, 
anxiety, bipolar disorders, and conduct 
disorders.iv,v Schizophrenia affects one in 
300 people worldwide and has a significant 
impact on their life expectancy.vi

The high incidence rate of latent toxo-
plasmosis contributes to the difficulty of 
clinical diagnosis and specific pharmaco-
logical treatment and makes it a community 
problem.vii Seropositivity rates have been 
increasing in recent years, reaching 90  % 
depending on the country or region.viii,ix 

Due to the growing number of associations 
between T. gondii and mental disorders, 
the impact of this parasite in different 
investigations has been largely underes-
timated, and more studies are needed to 
strengthen this association.vi

A narrative literature review article 
was prepared by searching for original 
and review articles in scientific journals, 
in English and Spanish, in databases such 
as PubMed, SciELO, and sites of interna-
tional organizations related to the topic of 
interest. The search terms used were "Latent 
toxoplasmosis", "Mental disorders", "Sero-
prevalence of toxoplasmosis", "Cognitive 
disorders", "Schizophrenia" and "Toxoplasma 
gondii"; with the incorporation of Boolean 
operators (AND, OR & NOT). Original articles, 
meta-analyses and review articles published 
between 2015 and 2023 were cited. This 
investigation seeks to explore the connec-
tion between the prevalence of T. gondii 
and the emergence of mental health issues 
in the adult population.

Discussion
Pathophysiology and effects of 
Toxoplasma gondii at the brain 
level

T. gondii uses a complicated mechanism to 
gain access to the central nervous system 
(CNS); when it manages to invade it, it can 
affect different brain cells, such as astrocytes 
and neurons, where it forms cysts.x The 
mechanism of invasion into the CNS has not 
been extensively studied, and there is still 
no consensus on how this parasite crosses 
the blood-brain barrier.i Different mecha-
nisms used by T. gondii to cross the blood-
brain barrier have been explored; one of 
the best-known mechanisms is transendo-
thelial migration through integrins. It is also 
possible that the parasite enters the CNS on 
its own through transcytosis or parasitosis.xi 
Another mechanism that has been studied 
in vitro is the Trojan horse mechanism, which 

consists of parasite transport by a cell, for 
example, a leukocyte.xi

The association between T. gondii and 
neuropsychiatric disorders can be largely 
explained by the parasite's influence on 
the expression of multiple neurotransmit-
ters. The neurotransmitter dopamine has 
received the most attention due to the para-
site's ability to synthesize tyrosine hydrolase, 
an enzyme involved in dopamine biosyn-
thesis.xii Increased levels of dopamine in and 
around parasite cysts generated by multiple 
pathways are responsible for the positive 
symptoms of schizophrenia.xiii T. gondii also 
alters the expression of other neurotrans-
mitters, such as glutamate, gamma-amino-
butyric acid, serotonin, and noradrenaline.xii 
These effects on neurotransmitters can be 
explained by the encystation of bradyzo-
ites in brain cells, especially microglia or 
neuronal cells, causing alterations in host 
neurochemistry and receptor expression.i

The presence of this parasite in the 
brain parenchyma is also related to the 
secretion of proinflammatory cytokines 
and mediators from neurons, astrocytes, 
and microglia. Persistent neuroinflamma-
tion has also been related to alterations in 
neurotransmitter release.xiv

Psychiatric disorders associated 
with latent infection with T. gondii

Nessim et al. mention that the percentage 
of the population associated with T. gondii 
seropositivity and schizophrenia is 20.4  %, 
bipolar disorder 27.3 %, and suicidal behavior 
0.29  % ; however, these percentages are 
subject to variations by geographical area 
due to regionally prevalent risk factors. For 
example, the risk factors for toxoplasmosis 
associated with mental illness were water 
contamination in Africa, and cooking condi-
tions of meats in the European region.xv

According to Lindgren et al., there is 
an association between T. gondii infection 
and psychotic symptoms (p = 0.001) to the 
head, predominantly auditory hallucina-
tions; these events considerably increase 
the risk of suffering psychosis in the future, 
even if they are transitory. Even if a DSM-
V-diagnosed psychosis does not develop, 
these isolated events are associated with 
a worse functional capacity and general 
health in the population.xvi

The relationship between toxoplasmosis 
and schizophrenia has been demonstrated 
by Stepanova et al. in a prevalence study 
conducted in Russia, where there is an 
incidence of schizophrenia of 0.82 %,xvii and 
which showed that patients with underlying 
neuropsychiatric diseases had twice the inci-



DOI: 10.5377/alerta.v7i1.16683
Lemus Buitrago LF, et al.

113

dence of being infected by T. gondii (40 %), 
compared to the control group (25 %) with 
statistical significance (p = 0.007). However, 
the direct role of the parasite in the etiology 
is still questionable. Few longitudinal studies 
have examined the causal relationship 
between T. gondii and schizophrenia.xviii

Contopoulos-Ioannidis et al. examined 
66 studies published in the last two decades, 
involving 11 540 patients with schizophrenia 
and 69  491 controls, to study the relation-
ship between T. gondii and schizophrenia. 
Although there was heterogeneity across 
studies in the types of toxoplasmosis 
exposure and schizophrenia outcomes, on 
average, 45 % of schizophrenia patients were 
seropositive for Toxoplasma IgG (or IgG/IgM) 
versus 30 % of the control group. Toxoplasma 
IgG (or IgG/IgM) seropositivity increased the 
odds of schizophrenia by 1.91-fold.xix

Although schizophrenia is a multicausal 
disease, risk factors for developing schizo-
phrenia have been identified, including 
seropositivity to T. gondii (IgG). In an 
umbrella study by Radua et al. in which 
multiple published systematic reviews and 
meta-analyses were compiled, suggestive 
class III evidence for T. gondii (IgG) sero-
positivity was found.xx

T. gondii-infected individuals with schizo-
phrenia often exhibit significant impairment 
in multiple cognitive domains; Guimarães 
et al. note that patients with positive 
IgG for T. gondii may experience deficits 
in verbal learning, social cognition, and 
even visual memory, in contrast to digital 
cognitive learning in those who showed 
improved adherence.xxi

In a study conducted by Veleva et al. 
on 89 patients who had been diagnosed 
with schizophrenia, they discovered that 
seropositive patients had worse visual 
memory and executive functions. At the 
same time, seroprevalence was linked to a 
higher score on the Positive and Negative 
Syndrome Scale, which measures the preva-
lence of both positive and negative symp-
toms in schizophrenia.xxii

Delusions and alogia were the most 
common symptoms in a cohort study by 
Fong et al. that examined ten community 
centers and 250 clinically stable patients 
diagnosed with schizophrenia. The study 
also found that latent infection with 
Toxoplasma gondii is associated with a 
higher score on the Positive and Negative 
Syndrome Scale. Latent T. gondii infection 
did not significantly correlate with age, 
gender, or the age at which schizophrenia 
first manifested itself in this study.xxiii

Liu et al. present the results of their 
research, where they identified that schizo-

phrenia, bipolar disorder, depression and 
recurrent depressive disorder were associ-
ated with T. gondii serological positivity, 
except for dissociative depressive disorder. 
Likewise, a potential association was found 
between depression or recurrent depressive 
disorder and T. gondii infection, and there was 
evidence that infection affects the suscepti-
bility and severity of depression in children, 
adolescents, and pregnant women.xxiv

The etiology of major depressive 
disorder is multifactorial, consisting of 
genetic and environmental factors.xxv 
According to the manuscript by Sapmaz 
et al., a significant association was found 
between T. gondii seropositivity and the 
presence of clinical depression (p = 0.046). 
In addition, the data indicated that patients 
who reported suicide attempts and suicidal 
ideation had higher levels of antibodies that 
could be associated.xxvi

A study by Nasirpour et al. found a higher 
prevalence of antibodies against T. gondii in 
patients with depression, which shows the 
possible impact of this parasite on the cause 
of depression and the intensity of its symp-
toms. On the other hand, it was found that 
the frequency of antibodies against T. gondii 
IgG was 59.8 % in patients with depression 
and 56.3 % in the control groups, and it was 
determined that the risk of depression in 
people with positive serology tests was 1.5 
times more than with a negative response.xxvii

Currently, the relationship between 
T. gondii seropositivity and depression 
is related to the geographical site of the 
study and the conditions of the study. Lin 
et al. found that both clinical depression and 
anxiety have a greater risk of developing in 
infected patients. However, he mentions 
that there are some differences between 
the results because infection may favor 
depression in different degrees of severity 
for each individual.xxviii

A cross-sectional case-control study 
including 384 patients over 18 years of age 
with a diagnosis of depression and 400 
healthy subjects found that patients with 
current depression have higher anti-G anti-
body positivity for T. gondii compared to 
healthy individuals. It was also shown that 
seropositive individuals with depression 
have a higher severity index with a higher 
risk of suffering a suicide attempt. Further-
more, it has been shown that the seropreva-
lence of T. gondii is related to higher suicide 
attempts compared to healthy individuals.xxix

Bahceci et al. recruited 100 patients diag-
nosed as depressed with suicidal ideation, 
100 patients with depression without 
suicidal ideation, and 100 healthy patients 
in whom they assessed depression and 
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suicide risk with assessment instruments 
such as the Hamilton depression scale 
and suicide scales. It was found that sero-
positivity for T. gondii in depressed patients 
with and without suicidal ideation is higher 
than in healthy patients.xxx Likewise, a case-
control study by Bak et al. of 155 patients 
with suicidal attempts and 135 healthy indi-
viduals found IgG antibodies to T. gondii in 
13.5 % in the case group compared to 5.9 % 
in the controls. Also, higher severity values 
were found in seropositive cases compared 
to controls. The results of this study suggest 
a relationship between seropositivity and 
suicidal behavior.xxxi

There is evidence that treatment against 
T. gondii in seropositive patients with 
underlying psychiatric disease has signifi-
cantly improved their symptoms and has 
demonstrated a decrease in antibodies 
against toxoplasma in diseases such as 
depression, obsessive-compulsive disorder, 
and schizophrenia. It has been shown that 
several drugs, including antipsychotics and 
sodium valproate, have an in vitro effect 
on preventing parasites from replicating 
in cell cultures.xxxii

Antipsychotic drugs such as haloperidol, 
chlorpromazine, and valproic acid have 
been shown to inhibit the in vitro growth 
of T. gondii as well. Nevertheless, Kezai et al. 
describe that T. gondii could interfere with 
the effectiveness of antipsychotic treatment; 
individuals with therapy-resistant forms of 
schizophrenia had a higher prevalence of 
anti-toxoplasma antibodies, in contrast to 
the control group with non-drug-resistant 
forms of schizophrenia (p = < 0.0001).xxxiii,xxiv

In patients with a diagnosis of schizo-
phrenia and seroprevalence for toxoplas-
mosis, antiparasitic drugs have not demon-
strated clinical improvement in the severity 
of schizophrenia symptoms.xxxv,xxxvi

T. gondii seroprevalence and 
cognitive changes

It has been demonstrated that the sero-
prevalence of T. gondii is associated with 
alterations in cognitive functions, mainly 
in working memory tests. This result was 
identified through a questionnaire called 
"National Health and Nutrition Examina-
tion Survey 2013-2014" and the analysis of 
cognitive tests performed on a group of 
adults over 60 years of age with positive 
IgG to T. gondii.xxxvii

Similarly, T. gondii seropositivity was 
linked to worse reasoning and pattern 
completion, including with arithmetic tasks, 
in a community study involving individuals 
aged 40 to 70 years. Although few tests for 

memory assessment were conducted in this 
cohort, the executive component of cogni-
tive function, such as decision-making, was 
primarily affected.xxxviii

Haan et al. conducted a meta-analysis 
that included 13 studies with 12 289 healthy 
individuals, in which an association was 
observed between seropositivity to Toxo-
plasma gondii and impairment in cognitive 
tests affecting processing speed, working 
memory, and executive functioning.xxxix

The role of T. gondii in the development 
of neurological diseases that affect memory 
remains unclear; Mendy et al. analyzed 
the database of the United States Center 
for Disease Control in which 4485 people 
over 60 years of age participated, in whom 
a significant difference in seroprevalence 
of T. gondii was observed with short-term 
memory impairment, but not long-term.xl 
In contrast, Wyman et al. analyzed 117 older 
adults without a diagnosis of dementia 
without finding evidence of a significant 
association between T. gondii seropositivity 
and memory impairment.xli

Another study in laboratory mice 
showed that T. gondii infection significantly 
alters behavior, decreases fear of preda-
tors, decreases anxiety, and consequently 
produces immune and inflammatory reac-
tions in the brain. In humans, other types of 
behavioral changes have been found, such 
as increased suicidal behavior, aggressive-
ness, and increased risk of traffic accidents.xlii

On the other hand, Zouei et al., in their 
study, showed that the population infected 
by T. gondii had hormonal alterations, 
regardless of sex, with a significant increase 
in testosterone levels (p = 0.02 and p = 0.04 
for men and women, respectively) in 
contrast to the control group, which did not 
show this increase. The increase in testos-
terone has been associated with behavioral 
changes, such as antisocial behavior, aggres-
siveness, and dominant behaviors, as well as 
immunosuppressive reactions.xliii

According to Postolache et al., there is 
an increased incidence of suicide attempts 
in the T. gondii-infected population, ranging 
from 39 % to 57 % in seropositive individuals, 
regardless of any underlying mental disorder. 
Similarly, impulsive conduct throughout life 
has been linked to T. gondii infection and is a 
risk factor for suicide attempts.xliv

Similarly, Johnson et al. found that 
T. gondii infection is associated with a lower 
fear of failure and a stronger inclination to 
take chances. Under this concept, infection 
can be biased toward specific activities, 
demonstrating that modifying some behav-
iors can have a holistic impact on the human 
being.xlv Although not all statistical data 
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prove a direct relationship, certain studies 
show an association, which is a significant 
health problem for future investigation.

Conclusion
In the adult population, there is a relation-
ship between mental disorders and Toxo-
plasma gondii infection, which increases the 
possibility of developing schizophrenia and 
depression in individuals with no previous 
history, with a risk of exacerbation of 
previous psychiatric conditions that are diffi-
cult to treat. The pathophysiological mecha-
nisms that support such claims are mostly 
based on the parasite's ability to produce 
biochemical reactions at the CNS level. 
These mechanisms also include increases in 
neurotransmitters such as dopamine, gluta-
mate, gamma-aminobutyric acid, serotonin, 
and noradrenaline. These biochemical 
changes are responsible for predisposing 
to predominantly impulsive and aggressive 
behaviors, suicidal tendencies, and cognitive 
changes such as altered memory, cognitive 
speed, and executive functioning.
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Dear Editor:

Human communication is a natural act in 
which things happen.i A concern arises 
when thinking about how this act goes 
among people who relate to each other 
in healthcare institutions since we cannot 
avoid talking to each other throughout the 
day. It is precisely in this context that this 
analysis aims to understand some ideas 
on the use of language in the professional 
environment from the approach of applied 
linguistics, to consider its contributions, 
changing paradigms, and acquiring skills for 
effective communication.

When we have a conversation, 
phenomena that seem imperceptible 
often occur, such as body synchronization, 
which "happens when two people get 
into a rhythm," but there are also people 
who interrupt during the conversation; in 
linguistics, this is known as overlapping: 
"when two or more people speak simulta-
neously for a short period."i

Dr. Pilar Ospina analyzed reasons why 
physicians interrupt patients after an 
average of 11 seconds from the moment 
attention begins.ii In her article, she empha-
sizes that the cause may be the limited 
time for the treatment provided in the 
service, the fatigue of the medical staff, 
and the language barriers between the 
two. However, the point to emphasize is 
the purpose of the interruption and the 
way it is done. It is of interest to mention 
another example: what about interruptions 
between colleagues who, during meetings, 
discuss healthcare problems?

These are two different moments in 
which this phenomenon happens: disrup-
tion. It is relevant to consider whether the 
overlapping is collaborative or competi-
tive. It is said to be collaborative when the 
purpose of interrupting is to support the 
idea, and to add elements that reinforce it. 
It usually occurs in conversations between 
friends and people with a lot of trust and 
none of the speakers is intimidated or 
annoyed. But in the competitive one, the 
purpose is "to be antagonistic with the 
speaker, as they try to steal the turn and 
divert the topic to another aspect."i

It is at this moment when the relation-
ship between the conversational partners 
ceases to be empathetic and becomes 
"metaphorically as aggressive and invading 
my space" because we perceive that he or 
she "interrupts us because he can," after all, 
he or she is an expert (case of doctor and 
patient), giving the perception that "you will 
only speak when I tell you to, and you will 
shut up when I tell you to." In a conversa-
tion between boss and collaborator, the 
perception is usually not so different, espe-
cially if the interrupter is a man and if the 
speaker is a woman, even when the overlap 
is collaborative because power relations 
are decisive when it comes to yielding and 
retaining the floor.i,iii

In the healthcare system, humanization 
is not possible if we have conversations that, 
far from being healing, make people feel 
violence in their treatment, inequality, and 
disrespect, taking us away from our raison 
d'être: to improve people's health and work 
as a team. Applying a very simple skill such 
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as apologizing when interrupting "leads to 
a polite withdrawal from the conversational 
terrain of the other and we reestablish inter-
personal balance," even though the inter-
ruption may be justified.i

Another aspect to consider if we want to 
improve communication is to bear in mind 
that "to have a conversation is to know how 
to listen," as Estrella Montolío, professor of 
Spanish Language, says. It implies not only 
keeping silent, but being present in the 
dialogue with attention to recognize when 
to intervene or yield the floor. She points out 
the importance of using non-verbal strate-
gies such as looking into the eyes, nodding 
to show approval, minimal statements 
such as "yes," "of course!" or collaborative 
reactions such as "wow!" "Really?" which 
confirms to the interlocutor that attention 
is being paid and an effective connection 
has been established."i

According to Herbert Paul Grice, during 
the conversation, it is essential to observe a 
phenomenon that he calls the "cooperative 
principle" since he asserts that when two 
or more people engage in dialogue, there 
is implicit cooperation where certain rules 
or "conversational premises are applied: 
contribute with the necessary information, 
do not say what you believe to be false and 
lack adequate evidence, be relevant, be 
brief, be clear, avoid ambiguity."iv

These rules are necessary to achieve the 
objective of the conversation. If these are not 
complied with, they can produce confusing 
and false messages, so that a patient goes 
home with the wrong message or an asso-
ciate performs functions with confusing 
instructions, resulting in outcomes that 
affect healthcare services.

During the conversation, the way the 
message is delivered, and the choice of 
words (for example, the use of personal 
pronouns) have such complex implications 
that they generate work and emotional 
stress in healthcare personnel at moments, 
when they have to communicate bad news 
to the patient and family.v How do I start the 
conversation: with an "I," or a "you?" These 
simple words can be the key to improving 
the transmission of the message in these 
difficult conversations.vi

Sometimes, one uses metaphors so 
that the message is understood.vi Based 
on cognitive linguistics and the Theory 
of Conceptual Metaphors developed by 
George Lakoff and Mark Johnson, which 
intend to facilitate understanding and 
communicative effectiveness concerning 
the target domain, it is interesting to reflect 
on how the analysis of the use of meta-

phors in the understanding of, for example, 
schizophrenia, by those affected and their 
treating physicians, can improve the results 
of treatment and recovery.vii

In short, just as we improve our diet and 
other aspects that make us healthy and 
happy, it is important to pay attention to 
what we speak and what words we use since 
language results from a continuous and 
daily learning process. We should consider 
these contributions as an additional tool 
that can improve the communication skills 
of healthcare personnel.
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Ms. Editor:

On July 20, 2022, the article on "Oral diag-
nosis in preschool children living in a 
marginal urban area" was published, where 
a high frequency of dental caries was found 
in the population studied, which can cause 
short and long term repercussions, not only 
in dental health but also in general health.i

Therefore, it is important to treat it 
promptly to prevent physical and psycho-
logical health problems in patients. This 
clinical picture causes complex dental 
alterations that involve pain, esthetic altera-
tions, malnutrition, halitosis, and diminished 
self-esteem, among others.i,ii

This pathology is multifactorial and has 
been described in various studies, among 
which the following stand out: poor dental 
hygiene, genetic predisposition, and low 
attendance at prevention programs.i-iii

At this point, a notorious cause is the 
frequent consumption of cariogenic foods, 
which are part of the children's diet at 
home and school.i,ii Cariogenic foods are 
high in sugar, which generates acids and 
tooth demineralization to the point of their 
possible destruction.ii

The problem is that the children's food 
choices are made by their caregivers, 
parents, or teachers, who often do not have 
an adequate nutritional dietary orienta-
tion but rather unhealthy habits that have 
lasted all their lives.iii

In the preschool and school stages, chil-
dren begin to develop their preferences for 
foods and discriminate against those that 
are not palatable, so it is important that they 

become accustomed to eating nutritious 
foods with less sugar, fat, and salt at this age.iv

These feeding practices are influ-
enced by the cultural, social, and even 
emotional context that the caregivers 
have acquired; thus, they are transmitted 
to new generations.iii

This lack of knowledge among adults 
is added to the pressure of energy-dense 
food advertising, which offers a wide variety 
of products with high cariogenic potential, 
such as sweets and fast food products with 
high cariogenic potential. They are also low-
cost and even come with toys or other gifts 
as part of the advertising.ii,iv

Children do not have enough knowl-
edge to reflect on the damage caused to 
their health by consuming these foods; they 
will not understand an explanation of the 
amount of calories and the percentage of fat 
a cookie contains. The only thing they will 
remember is its pleasant taste, compared to 
the taste of carrots, which are also sweet.v

Equally important is the misguided prac-
tice of caregivers providing children with 
sugary and carbonated beverages, candy, 
and other snacks to reward achievement 
or control children's negative emotions, 
such as temper tantrums.v

Given this situation, it is necessary 
to change the habits of caregivers so 
that children acquire healthy lifestyles. 
Parents must know what foods to buy, 
read and understand nutritional labels, 
and prepare and cook.v

As the parents develop competencies 
and skills in nutrition, they can decide on 
their family's diet according to their needs 

La educación alimentaria 
de padres y cuidadores 
promueve estilos de vida
saludables en los niños

Suggested citation:
Bernal Regalado LO. Dietary 
Education of Parents and 
Caregivers Promotes Healthy 
Lifestyles for Children. 
Alerta. 2024;7(1):120-121. 
DOI: 10.5377/alerta.v7i1.16421

Received:
November 22, 2023.

Accepted:
December 18, 2023.

Published:
January 25, 2024.

Author contribution:
LOBR: study conception, 
manuscript design, writing, 
revising and editing,
literature search, and 
data collection..

Conflicts of interest:
The author declares there are 
no conflicts of interest. 

OPEN ACCESS

Letter to editor

Dietary Education of Parents and 
Caregivers Promotes Healthy Lifestyles 
for Children
DOI: 10.5377/alerta.v7i1.16421

Luz Olivia Bernal Regalado

Alberto Masferrer Salvadorean University, Department of Physiology and Medical Pharmacology, San Salvador, El Salvador.

Correspondence 
  luzoliviab68@outlook.es

 0009-0004-5294-8896



and socioeconomic context. Eating patterns 
are born within the family and are imitated 
in other places, such as school.v

Health-promoting dietary behav-
iors will enable children to develop 
healthy lifestyle habits and prevent non-
communicable diseases such as dental 
caries, among others.iii,iv

At the international level, there have 
been efforts to ensure adequate child nutri-
tion and to correct dietary problems in 
the early stages of childhood. Thus, dietary 
guidelines and child feeding manuals have 
emerged, but efforts to educate caregivers 
have not been sufficient.iii,v

Health professionals of the different 
branches must inform caregivers about 
healthy eating habits. It is not enough to say, 
during healthcare: "do not eat this or that"; it 
is important to explain in simple words the 
short and long-term consequences of not 
eating healthily and choose the most appro-
priate foods according to the age group and 
other concomitant health conditions.v
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Dear Editor:

Integration is a broad process that involves 
social, political, economic, cultural, scientific, 
diplomatic, and even military links between 
two or more nations.i It is an opportunity to 
advance in the construction of the well-being 
of people, representing an excellent strategy 
for resolving severe regional social inequali-
ties to move towards a more just, humane, 
and supportive development model.

Since years now, health has taken a 
prominent place in regional integration 
efforts, despite encountering various limita-
tions. The regions of Central America and the 
Dominican Republic, due to their proximity, 
offer an area par excellence for addressing 
common problems that cross borders. This 
approach allows an adequate framework 
to undertake actions that, from the social 
determinants of health (SDH), not only 
consider the social determinants of health 
but also enable socio-sanitary and environ-
mental issues, for the adoption of technical 
and legal instruments, joining efforts and 
promoting collective and diplomatic actions 
in the field of health. It should be noted that 
the region has a long history of regional inte-
gration projects, which survive and recover 
despite recurrent crises.ii Consequently, the 
complexity of this region should not be 
underestimated. There are ideological differ-
ences, various levels of development and 
institutional factors specific to each country, 
cultural diversity, and vulnerable groups 
such as indigenous peoples and migrant 
groups, among others.

In Central America, the latest region-
alism strategy implemented is the current 

Central American Integration System (SICA), 
created more than three decades ago.iii It is 
a multidimensional integration initiative. The 
Tegucigalpa protocol sets out economic, 
political, social, cultural, educational, and 
environmental dimensions, based on five 
pillars: security and democracy, prevention 
and mitigation of natural disasters, social 
integration, economic integration, and insti-
tutional strengthening.

As a result, it included the establishment 
of Sectoral Councils of Ministers, among 
which is the Council of Ministers of Health 
of Central America and the Dominican 
Republic (COMISCA). Since 2007, it has been 
a fundamental pillar of governance through 
the Executive Secretariat (SE-COMISCA), 
based in El Salvador, which is an instance for 
the formulation of technical proposals, proj-
ects, and follow-up of the agreements of the 
ministers, as well as an active protagonist for 
building strategic alliances and mobilizing 
funds for regional projects.

COMISCA's regional strategy rests on 
the periodic meetings of the Ministers 
of Health, which provide an appropriate 
framework for discussion and dissemina-
tion of information, in addition to building 
consensus and promoting joint strategies 
to overcome public health access barriers. 
It also facilitates the identification of cross-
border health problems, the management 
of responses, and the evaluation of lessons 
learned in health policies, thus promoting 
a virtuous circle for policy formulation and 
decision-making.

Regional integration in health in Central 
America has enabled the development of 
common strategies in response to epidemics 
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(such as the COVID-19 pandemic, influenza, 
dengue, yellow fever, and adolescent preg-
nancy, among others) and the strength-
ening of national capacities of the member 
countries. It has also launched important 
regional cooperation projects for access to 
medications in areas related to global health, 
epidemiological surveillance, laboratory 
surveillance, migration, and healthy eating, 
among others.

Among the achievements of the health 
integration process in Central America, it is 
worth citing the following:

Identification of common problems: 
certain problems transcend the national 
borders of the countries, which requires the 
structuring of shared responses. An example 
of these actions are the cross-border bina-
tional agreements for the elimination of 
malaria, under the framework of the Regional 
Initiative for the Elimination of Malaria.

Common addressing criteria for diseases: 
an example of this occurred in the context 
of the COVID-19 pandemic. Guidelines were 
proposed to strengthen mental health and 
biosecurity; a regional contingency plan in 
addition to periodic regional reports.

Production of regional public goods: 
the identification of common problems 
and shared responses has generated the 
possibility of innovation for a common 
good whose appropriation by one country 
does not harm the other. For example, 
the FACEDRA regional pharmacovigilance 
system for monitoring adverse drug reac-
tions, used by the eight pharmacovigilance 
centers of the member States, reports 
weekly to the World Health Organization's 
international drug monitoring program.

Appropriate mechanism for public health 
emergencies, epidemics, and pandemics: 
in response to the COVID-19 pandemic 
and public health contingencies caused by 
natural disasters, SE-COMISCA is promoting 
capacity building in the countries in areas 
such as laboratory, epidemiological surveil-
lance, and others. At present, a proposal is 
being discussed for a mechanism to help 
Member States coordinate regionally to 
mobilize the cooperation of partners and 
facilitate horizontal cooperation in the event 
that a rapid response is required in any 
type of health emergency or multi-hazard 
situation.

Information and knowledge production: 
there are mechanisms for the exchange of 
information on certain prioritized diseases, 
as well as on the policies to respond to them, 
which constitutes a window of opportunity 
to provide feedback for policy formulation 
processes and transnational cooperation 
through COMISCA’s operational bodies. 

These bodies are commissions, networks, or 
specialized technical groups composed of 
experts from the eight Member States, facili-
tated by SE-COMISCA.

Consensus building: the region has a priv-
ileged opportunity to build consensus based 
on the principles of equity and solidarity that 
place health as a fundamental right.

Regional negotiations and access to 
medicines: the COMISCA Joint Negotiation 
emerged in 2007, with the support of inter-
national cooperation until its institutional-
ization and self-sustainability, to become 
a procurement mechanism that facilitates 
access to quality and efficacy medicines at 
more favorable prices for member states. 
This process facilitates cost containment 
and economies of scale, and has its own 
regulatory framework. The price negotia-
tion processes have the value of a national 
tender therefore, the member states can 
execute their contracts based on the prices 
negotiated at the regional level. COMISCA 
Joint Negotiation reduces drug prices by an 
average of 30  %. In 13 years of implemen-
tation, it has resulted in savings of US$120 
million for SICA member states.

Effective global health diplomacy: within 
the framework of COMISCA, joint positions 
have been issued on addressing non-
communicable diseases, tuberculosis, and 
other health threats, through the adoption 
of joint declarations issued within the frame-
work of the United Nations General Assembly.

Networking: allows for a horizontal 
cooperation model with focal points from 
the various Ministries of Health of Central 
America and Domincan Republic to join 
efforts around common problems of 
regional interest, which favors the strength-
ening of the capacities of these ministries. 
Health integration in Central America and 
the Dominican Republic is a process that has 
been consolidated since the creation of SICA, 
through the momentum that COMISCA has 
offered by binding political decisions on 
prioritized issues.

The organization of COMISCA is formed by 
different bodies which, through the regional 
technical commissions, networks, special-
ized technical groups, and regional coor-
dination mechanisms generate technical 
work and horizontal cooperation among 
the countries. These working mechanisms 
operate in accordance with the Guidelines 
for the Organization and Functioning of the 
Regional Technical Commissions, Technical 
Committee, Specialized Technical Groups, 
Networks and Regional Mechanisms of 
COMISCA and contribute with their actions 
and proposals to the execution of the 
ongoing Health Plan for Central America and 
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the Dominican Republic and other political 
and technical instruments.

The COMISCA sessions have made 
possible the construction of a regional 
health community that shares challenges, 
is concerned about common problems and 
has developed a common episteme, such as 
the importance of social determination and 
health, with projects, policies and activities 
to address them.

The institutional and legal framework of 
the Council of Ministers of Health of Central 
America and the Dominican Republic 
(COMISCA), as the decision-making body of 
SICA, allows the ministers of health of the 
eight member States, to make binding deci-
sions by consensus.

The health integration process in Central 
America and the Dominican Republic has 
been progressing by building a governance 
with well-defined game rules, leading to the 
development of important policies such 
as the recently approved PRSS 2023-2030. 
Therefore, one can conclude that the health 
integration processes in Central America 
and the Dominican Republic have been 
consolidated with a governance that reflects 
the scope of cooperation, taking advantage 
of its structure, recognizing the articula-
tions with the rest of the Central American 
Integration System, coordinating regional 
actions with the Pan American Health Orga-
nization (PAHO), the Economic Commission 
for Latin America and the Caribbean (ECLAC), 
the United States Center for Disease Control 
(CDC) and other strategic allies, and harmo-
nizing cooperation agendas on health and 
its determinants.

After all, as an ancient thinker once said: 
"Men are angels with only one wing. To fly, 
they need to embrace each other.”
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