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by El Naamani et al.26, mentions that the WEB-device-
treated patients had a higher occlusion rate in the 
6-month assessment. Overall, most of the studies 
affirm that the WEB device is comparable to SAC in 
terms of safety and efficacy.

The WEB device may well replace SAC and other 
coiling techniques in the future. However, the costs of 
the device and the training should decrease signifi-
cantly first to become a first-line treatment in places 
with limited resources. This includes subsidized health-
care systems and underfunded systems.

In addition, time considerations should be considered 
when deciding on an endovascular treatment for unrup-
tured aneurysms. While the use of SAC can confirm an 

immediate occlusion of the aneurysm, the use of intra-
saccular devices requires at least a follow-up for 
3 months to confirm successful occlusion12,15.

In contrast, the SAC requires a longer use of DAPT than 
the WEB device. At least 6 months of anti-aggregation 
therapy must be completed after SAC to effectively 
reduce post-treatment thrombotic complications12. This 
carries an inherent risk of unintended bleeding, yet most 
of the patients who present this complication suffer from 
minor episodes, as was the case in our study.

We consider that the WEB device deployment tech-
nique requires a lower number of repetitions to achieve 
procedure mastery than SAC. More specifically, the 
jailing technique for SAC involves a higher-level 

Figure 1. Digital subtraction angiography demonstrating the treatment of an anterior communicating artery aneurysm. 
A: initial angiogram shows the aneurysm. B: WovenEndobridge device deployment within the aneurysm sac.  
C: follow-up angiogram confirming complete occlusion of the aneurysm.
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Figure 2. Digital subtraction angiography illustrating the endovascular treatment of a middle cerebral artery (MCA) 
aneurysm. A: initial angiogram shows an MCA aneurysm. B: stent-assisted coiling procedure. C: follow-up angiogram 
confirming complete occlusion of the aneurysm.
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complexity that requires a higher number of cases to 
completely develop. The use of a technique that 
requires a lower number of cases to learn implies a 
lower exposure to radiation during training, hence 
becoming a safer technique.

A future approach to treating wide-necked bifurcation 
intracranial aneurysms with intrasaccular devices such 
as the WEB system faces several limitations. One of 
the primary challenges is the high cost of the device, 
which restricts its widespread adoption, particularly in 
health-care systems with limited resources or those 
reliant on public funding. In addition, the requirement 
for specialized training in its deployment remains a 
barrier, as widespread proficiency among interventional 
neuroradiologists has yet to be achieved. Another lim-
itation is the necessity for follow-up imaging to confirm 
aneurysm occlusion, unlike SAC, which provides imme-
diate confirmation. This follow-up requirement may lead 
to delays in treatment adjustments if needed. Further-
more, while the WEB device reduces the need for 
DAPT, its long-term durability and effectiveness com-
pared to SAC or flow diverters require further investi-
gation through larger, long-term studies.

Moreover, the small sample size in this study limits the 
generalizability of the results. The findings, while prom-
ising, should be viewed as preliminary, and larger studies 
with higher statistical power are necessary to confirm 
these results and provide a more robust comparison 
between treatment approaches. Overcoming these lim-
itations will be essential for intrasaccular devices to 
become a standard first-line treatment in the future.

Conclusion

In our institution, intracranial wide-neck aneurysms 
located at the AComA and MCA bifurcation demon-
strated a high occlusion rate and a low complication rate, 
regardless of the device used for endovascular therapy. 
No statistically significant differences were observed 
between the WEB and SAC groups. Both techniques 
offer distinct advantages, and an individualized approach 
should guide the choice of technique used.
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Prevalence of palliative care consultation in hematologic and 
oncologic patients admitted to the intensive care unit
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ORIGINAL ARTICLE

Abstract

Introduction: Palliative care should currently be integrated into the treatment of a patient with terminal or progressive disease 
from the time of diagnosis, including patients who may require admission to the intensive care unit (ICU). Incorporating 
palliative care in ICU patients improves patient and caregiver satisfaction, reduces days of stay in the unit, and redirects 
treatment objectives toward guidelines such as “do not intubate/do not resuscitate” or discharge of patients to palliative care 
centers. Objective: The primary objective was to determine the proportion of hematologic and oncologic patients 
with advanced disease at admission to the ICU who had a palliative care consultation early or before admission. 
Material and methods: Cross-sectional, observational, descriptive study. Records of patients over 18  years of age, with 
advanced oncological and/or hematological disease who were admitted to the central ICU and Oncology of the Hospital 
General de México Dr. Eduardo Liceaga in 2023 were studied. Results: Of 40 records studied, 15% received a palliative 
consultation, of which only 5% were generated within the ICU. Conclusion: This study showed that 15% of patients admitted 
to the ICU received a palliative consultation, showing a need to integrate palliative care into the standard of patient care in 
the ICU.
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Introduction

The World Health Organization (WHO) defines palli-
ative care as “an approach that improves the quality of 
life of patients and their families facing problems asso-
ciated with life-threatening diseases, through the pre-
vention and alleviation of suffering through early 
identification, impeccable assessment, and treatment 
of pain and other problems: physical, psychological, 
social, and spiritual”1. The term “palliative care” is pop-
ular, but it is often mistakenly considered identical to 
“end-of-life care” without any treatment. Up to 75% of 
patients admitted to the intensive care unit (ICU) 

experience distressing symptoms, derived from the crit-
ical state of the disease, invasive treatments, and the 
uncertainty of the prognosis, which make the ICU a 
“hell” for critical patients and their families2. Currently, 
about 10-30% of the world’s deceased patients die in 
the ICU. Many symptoms commonly found in palliative 
care practice, such as pain, thirst, anxiety, sleep dis-
turbances, and dyspnea, develop in critically ill patients 
and persist even after discharge from the ICU.

It is important to mention that the family member or 
primary caregiver may develop symptoms such as psy-
chological and physical distress, including depression, 
fear, anxiety, fatigue, anorexia, and early symptoms of 
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post-traumatic stress, resulting in a post-intensive care 
syndrome of the family member. In addition, the ICU 
physician is at risk of emotional and psychological dis-
tress when faced with these scenarios3. In the recent 
past, cancer patients were discouraged from being 
admitted to the ICU due to the risk of unfavorable out-
comes. However, the number of patients who may ben-
efit from ICU support has increased, with improved 
survival rates increasing in several subgroups of 
patients who were assumed to have adverse outcomes, 
such as hematopoietic stem cell transplant patients, 
acute respiratory failure, acute kidney failure, and even 
patients who received urgent chemotherapy while in 
the ICU4.

In hematological patients, there are recommendations 
in which patients require admission to the ICU, such as 
the presence of sepsis, respiratory failure, tumor lysis, 
neutropenic fever, and complications secondary to 
acute promyelocytic leukemia5,6. The ICU environment 
is affected by high mortality and great suffering, so pro-
viding palliative care to critically ill patients and their 
families is an important goal of care in this setting. Pal-
liative care aims to maintain and improve the quality of 
life of all patients and their families at any stage of a 
life-threatening illness3,7. The cornerstone of palliative 
care is patient-centered decision-making. In the case of 
acute clinical deterioration of ICU patients, which is 
usually unexpected and with unpredictable results, the 
role of palliative care becomes less clear, with particular 
challenges in its implementation8,9.

A dilemma to consider, both for the patient inside or 
outside the ICU, is to determine the ideal time to start 
palliative care. There are three models of care to pro-
vide palliative care: (1) the traditional model in which 
palliative care begins once it has been determined that 
the disease is out of curative treatment; (2) the early 
and progressive model in which the transition from 
curative to palliative care is usually gradual, rather than 
a specific moment in time, starting as the objective of 
treatment ceases to be the prolongation of life at any 
cost and becomes the quality of life; (3) the dynamic 
model in which palliative care begins at any time of the 
disease, including moments of crisis in the early stages 
of the disease10. With current models of palliative care, 
we must understand that palliative care is not the result 
of failed attempts at care to prolong life, but rather a 
component of comprehensive care for critically ill 
patients from the moment they are admitted to the 
ICU11. Around 10-30% of the world’s deceased patients 
die in the ICU12, so all patients receiving curative treat-
ment should receive palliative care simultaneously and 

individualized according to the needs and preferences 
of the patient and their family, as well as discussions 
of changes in care objectives and adjustments in treat-
ment early in the ICU3.

Limiting palliative care to “end-of-life” issues is insuf-
ficient13. The American Society of Clinical Oncology 
recommends that the combination of standard cancer 
care and palliative care be considered early in the 
course of the disease for any patient with metastatic 
cancer and/or a high symptom burden, i.e., from the 
time of initial diagnosis, including patients with treat-
ment options in whom life expectancy may still be sev-
eral years14. Despite advances in the field of palliative 
care and critical medicine, the role of palliative care in 
the ICU is still not recognized, and there is no consen-
sus on the fundamentals of ICU palliative care practice. 
The goal of palliative care in the ICU is to foster the 
development of better-quality care centered on 
the patient and family from the moment of admission 
to the ICU15.

In 2017, Ma et al.16 conducted a randomized clinical 
trial at a center in the United States to evaluate whether 
early palliative care consultation in the ICU could 
improve patient outcomes and positively impact care 
compared to standard care. It was intuited that pallia-
tive care consultation would increase the decision 
toward do-not-resuscitate/intubation orders, decrease 
ICU stay, and use of post-ICU resources. A  total of 
242 patients were studied, of which 117 patients were 
assigned to the intervention group and 116 were 
assigned to the usual treatment group. The first result 
was that the transition to a do-not-resuscitate/intubation 
order was significantly greater in the intervention group 
(50.5%) compared to standard management (23.4%), 
with a risk difference of +27% (95% confidence interval, 
13.6-39.1%; p < 0.0001). The secondary outcomes 
obtained were: discharge to a hospice was higher in 
the intervention group with 18.6% versus 4.9%; 
p = 0.0026; the duration of mechanical ventilation was 
shorter by 2 days in the intervention group (4 vs. 6 days; 
p = 0.0415); Tracheostomy during hospitalization was 
lower in the intervention group (1.0% vs. 7.8%; 
p = 0.0354). In terms of operating costs, care was found 
in the intervention group of $37,310 USD compared to 
the control group of $45,790 USD, which was not sig-
nificantly different (p = 0.1353). This study concluded 
that early palliative care intervention led by experienced 
and certified palliative care clinicians significantly influ-
enced the decision of a no-resuscitation/intubation 
guideline, hospice referrals, and the use of medical 
resources.
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In 2022, Rao et al.17 conducted a systematic review 
in which they sought to answer what is known about 
the provision of palliative care in ICUs in low- and mid-
dle-income countries. A total of 30 studies, mainly from 
South Asia and Africa, were included in this review. The 
areas that were commonly studied were the suspension 
and withdrawal of treatment; professional knowledge 
and skills in palliative care, opinions of patients and 
relatives; culture and context, as well as costs of care. 
The authors conclude that palliative care in ICUs in 
low- and middle-income countries is understudied, so 
research focused on the specific needs of the units is 
required to ensure optimal outcomes for patients. 
Helgeson et al. in 202318 conducted a prospective, 
randomized, unblinded clinical trial in a center in the 
United States that aimed to demonstrate that early pal-
liative consultation (within the first 24 h) would increase 
patient or caregiver satisfaction as a primary endpoint. 
In addition, as secondary objectives, ICU stay, code 
change to do not resuscitate/intubate, admission to a 
palliative care center, ICU, and hospital mortality. The 
study included 91 patients, of whom 50 patients were 
assigned to receive early palliative care and 41 were 
assigned to receive standard of care, of which 
11 patients received palliative consultation 8 days after 
admission to the ICU. To measure the degree of satis-
faction, the family satisfaction 24-ICU survey was 
applied, obtaining a mean score of 92 points compared 
to 69 points, with a difference of 23 points and a 
p <0.001, indicating greater satisfaction in patients who 
received early palliative care. Secondary outcomes 
included fewer days of stay in the intervention group 
(3 days vs. 8 days; p = 0.018), greater caregiver satis-
faction (93 points vs. 69 points; p = 0.001), greater 
referral to a palliative care center (21% vs. 6%; p = 0.04), 
and greater decisions not to resuscitate/not to intubate 
(28% vs. 14%; p = 0.037); no significance was obtained 
in terms of lower mortality in the ICU (14% vs. 18% 
p = 0.11). The authors of this study conclude that palli-
ative medicine consultation within 24 h of ICU admis-
sion significantly decreased the length of ICU stay and 
improved patient satisfaction.

Currently, there are no data in Mexico on how many 
palliative care consultations patients admitted to the 
ICU receive and whether these impact the course of 
stay within this unit, so starting to generate data and 
evidence is necessary to substantiate the need to 
include palliative care in the care of critical patients 
within the ICU, since the development of techniques for 
early detection and the treatment of cancer patients 
has led to a significant increase in survival rates and 

the need for ICU admission. Our hospital is no excep-
tion; however, it is extremely important to document 
how many patients with oncological or hematological 
disease who are admitted to the ICU receive prior con-
sultation for palliative care or an early assessment.

The main objective of this study was to determine the 
proportion of hematological and oncological patients 
admitted to the ICU who had an early Palliative Care 
assessment or consultation before admission.

Materials and methods

An observational, cross-sectional, and descriptive 
study was carried out with records of patients admitted 
to the intensive medical care or oncology ICU of the 
Hospital General de México Dr.  Eduardo Liceaga 
during 2023. Adult patients over 18 years of age, with 
a diagnosis of oncological and/or hematological dis-
ease in clinical stage III or IV, and who have been 
admitted to the aforementioned units during the year 
2023, were considered for inclusion criteria. The exclu-
sion criteria were taken into account: (a) records of 
patients with readmission to the intensive medical unit 
or oncology intensive care, (b) patients without a biopsy 
result that confirmed the diagnosis of the disease, (c) 
death in the first 24 h of admission. This study protocol 
was approved by the Research Protocol Evaluation 
Committee of the Hospital General de México 
Dr.  Eduardo Liceaga, with approval number DECS/
UPO-CT-2555-2024 under the ethical and confidential-
ity principles of data contemplated by said committee. 
The data from the files was obtained with information 
provided by the statistics department and the electronic 
file software of the Hospital General de México 
Dr. Eduardo Liceaga.

Results

A total of 40 files of patients admitted during 2023 to 
the Central ICU and Oncology ICU of the Hospital 
General de México Dr. Eduardo Liceaga were studied. 
Within the demographic characteristics, it was found 
that the most frequent sex was female with 21 patients 
(52.5 %) and male 19 patients (47.5 %); The age of the 
patients studied ranged from 21 to 76 years (mean of 
49.4 years). Regarding the basic diagnosis, 25 patients 
(62.5%) had oncological diseases, that is, solid tumors, 
and 15  patients (37.5%) had hematological diseases. 
The average score of the APACHE II scale at the time 
of admission was 17.8 (range of 12 to 35 points).
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Of the types of oncological or hematological dis-
eases with the highest prevalence found, breast, thy-
roid, and cervical cancer stand out, which together 
accounted for 40% of the cases studied, followed by 
intestinal tumors with 20% and acute lymphoblastic 
leukemia with 15% (Table 1). It is important to mention 
that although the patients in this study had an oncolog-
ical or hematological diagnosis as the basis, the reason 
why they needed care in an ICU was not due in the first 
instance to the underlying condition, so the main 
causes that motivated admission to the units were 
described, which were septic shock in 37.5%. Sepsis 
of any focus in 20% and hypovolemic shock in 12.5% 
(Table 2 and Fig.  1). Regarding the main objective of 
this study, which is to describe the prevalence of palli-
ative consultation in these units, it was obtained that of 
the 40 files studied, 6 (15 %) received a palliative con-
sultation. Of these, 2  (5 %) patients received an early 
consultation, and 4  (10 %) patients had received a 
previous palliative consultation.

Discussion

This is the first study of its kind to be carried out in 
Mexico, since even at the international level, the way in 
which palliative care can enter ICUs has not been sol-
idly established. When looking for literature on palliative 
care in the ICUs of the country, it is practically non-ex-
istent, which is a good contribution that is made here.

During the performance of this study, one of the 
inclusion criteria was redirected, which included 
patients with high mortality, as measured by the 
APACHE II scale, however, it is difficult to have this 
criterion given that although the oncological or hema-
tological diagnosis should not be a reason to deny 
admission to the ICU, it is logical that a high mortality 
score is a conditioning factor for admission to the ICU 
in any situation and not only in cancer, so the vast 
majority of the files studied show a reason for admis-
sion due to a critical condition but whose mortality did 
not reach more than 85%. Sepsis and septic shock 
continue to have the highest prevalence of ICU admis-
sion, even in this study. Hypovolemic shock followed 
the prevalence of conditions that needed intensive 
care. It is important to mention that most hypovolemic 
shocks were of hemorrhagic origin during surgical pro-
cedures in most cases.

It is noteworthy that only 15% of the patients studied 
received palliative consultation; however, when analyz-
ing this figure, it is even more important to note that 
only 5% of these consultations were carried out early 

(< 24  h of stay) during the ICU hospitalization, since 
10% of the palliative consultations were prior, that is, at 
some point in the course of the disease, palliative con-
sultation was received; the cases to which palliative 
care was granted in this study are described in table 3. 

Table 2. Admission diagnoses (reason for admission to 
the intensive care unit)

Diagnosis Frequency %

Septic Shock 15 37.5

Sepsis 8 20

Hypovolemic shock 5 12.5

Exploratory laparotomy 1 2.5

Status epilepticus 1 2.5

Gastrectomy 1 2.5

Acute kidney injury 1 2.5

Tumour lysis 1 2.5

Post‑surgical abdominal 1 2.5

Post‑surgical bowel resection 1 2.5

Post‑surgical craniotomy 1 2.5

Post‑surgical hemicolectomy 1 2.5

Post‑surgical Whipple 1 2.5

Colon resection 1 2.5

Cardiorenal syndrome 1 2.5

Total 40 100

Table 1. Oncological or hematological diagnosis

Cancer site Frequency %

Brain 3 7.5

ALL 6 15

AML 3 7.5

Ovary 1 2.5

Pancreas 2 5.0

Retroperitoneum 1 2.5

Intestinal 8 20.0

Other 16 40.0

Total 40 100.0

ALL: acute lymphoblastic leukemia; AML: acute myeloid leukemia. In the other 
section, it includes breast, thyroid, and cervical cancer.
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Table 3. Patients who were granted palliative care

Patient Gender Age 
(years)

Diagnosis Reason for 
admission to the ICU

Palliative 
assessment scales

Palliative treatment

CP_005 Woman 55 Ileocecal valve tumor with 
lung metastasis

Sepsis Karnofsky index 
30%, PPS 30, ECOG 4

Analgesia, treatment 
of dyspnea

CP_009 Man 53 Colon adenocarcinoma/
Gastric adenocarcinoma

Post‑surgical 
colectomy

Karnofsky index 80% Analgesia, information 
on palliative care 
philosophy, and 
thanatological 
consultation

CP_018 Woman 31 Acute lymphoblastic 
leukemia/Down syndrome/
Tracheostomy status/Absence 
seizures/Hypothyroidism

Septic shock Karnofsky index 
50%, ECOG 2

Analgesia, constipation 
treatment, nausea and 
vomiting treatment, 
and home care plan

CP_026 Man 21 Acute lymphoblastic 
leukemia

Septic shock Karnofsky index 
50%, PAP score 6.5 
points, PPI 6 points

Analgesia, delirium 
treatment, dyspnea 
treatment

CP_031 Woman 39 Colon cancer Post‑surgical 
hemicolectomy/
Sepsis

Karnofsky index 
50%, PAP Score 10 
points, ECOG 3

Analgesia, treatment 
of opioid side effects

CP_032 Man 44 Acute lymphoblastic 
leukemia

Sepsis Karnofsky index 
60%, ECOG 2

Analgesia, mucositis 
treatment

PPS: palliative performance scale; ECOG: Eastern Cooperative Oncology Group; PAP: palliative prognostic score; PPI: palliative prognostic index, ICU: intensive care unit.

Figure 1. Diagnosis of admission to the intensive care unit.
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This result is consistent with the one provided by the 
WHO19 in 2018, which takes into account the global 
population and not specifically ICU care, reporting that 
only 14% of people who need palliative care receive it. 
However, the prevalence of palliative care in this study 
is lower than that found in other articles that report the 
need for palliative care within ICUs; the studies are 
referred to in table 41,20-23.

An important fact to mention in this section is that the 
request for ICU consultation to the Pain Clinic of the 
Hospital General de México Dr.  Eduardo Liceaga is 
made more frequently; however, generally the request 
is for analgesic treatment. Here, an area of opportunity 
opens up for ICU staff to request palliative assistance 
more frequently, and for the pain clinic staff to address 
not only the analgesic part, but also the patient as an 
integral being with psychological and spiritual needs, 
in addition to the physical ones.

Continue with this type of research in other centers 
or in a multicenter way, also studying other results that 
the evidence shows as benefits for patients who receive 
palliative consultation within the ICU, such as greater 
patient and family satisfaction, fewer days of stay, deci-
sion to adequate therapeutic efforts, and greater deci-
sions for orders not to resuscitate or intubate. It is 
important to continue adding palliative care as a stan-
dard of care within ICUs.

Another important aspect to mention is that palliative 
care should not be limited to the population with onco-
logical/hematological disease, since even at the global 
level, the WHO19 refers that the diseases that most 
require palliative care are cardiovascular conditions in 
up to 38.5%, followed by conditions such as chronic 
respiratory diseases in 10.3%. Acquired immunodefi-
ciency syndrome in 5.7% and diabetes in 4.6%; cancer 
has a demand for care of 34%. The clinical entities 
referred to above have serious complications that at 
some point may require attention within an ICU, which 
further reinforces the idea that palliative care and inten-
sive care must work more closely to provide compre-
hensive care to the patient.

This can be compared with recent publications, such 
as the one by Salins et al. in 202424, reporting that the 
need for palliative and end-of-life care in ICUs around 
the world is often overlooked, mentioning that about 88% 
of older people have at least one need for palliative care, 
and patients in the neurological ICU have need rates of 
up to 62%. This group concludes that comprehensive 
ICU care planning includes ethical consultation, family 
education, proactive participation of the palliative care 
team, discussions about goals of care,  

and advance planning; it is also recommended that ICU 
professional teams should have experience in the man-
agement of terminal symptoms, as most patients in ICUs 
experience distressing symptoms such as delirium.

Another important aspect to consider when incorpo-
rating a non-usual service into the standard care of 
another unit, such as the ICU, is costs, and in this area, 
another recent publication was the one carried out by 
Chung et al. in 2025 in Texas25 in which patients who 
receive palliative care reduce the total cost of care by 
21% compared to patients who receive usual care. 
Leaving an opportunity for resource efficiency by incor-
porating palliative care into routine ICU care.

Little by little, some opinion leading societies in inten-
sive care medicine have addressed the issue, such as 
the Society of Medicine and Critical Care in the United 
States, as mentioned above, and the European Society 
of Medicine and Intensive Care, who in 2024 published 
guidelines for end-of-life care and palliative care in the 
ICU26, who issued different recommendations, two of 
which are of high level of evidence: (1) implement writ-
ten communication tools such as brochures or flyers 
designed for families of ICU patients in all ICUs as a 
complement to standard oral communication, (2) pro-
pose brochures or flyers about grief, combined with 
structured family meetings before death, to the families 
of patients at the end of life. With these examples, we 
can see that palliative care should not be alien to care 
within the ICU. Providing palliative care to patients who 
deserve it is not only an indicator of quality, but also 
that medical practice is carried out with humanity,  
and it is that as health professionals and mainly in the 

Table 4. Palliative care in the ICU

Author Year Type of study Number 
of 

patients

Need for 
palliative 
care (%)

Puntillo 
et al.20

2010 Prospective, 
observational

171 27 a 75

Baldwin 
et al.21

2013 Retrospective 
cohort

442 88

Hua et al.22 2014 Retrospective 
cohort

53,124 13.3 a 
15.8

Creutzfeldt 
et al.23

2015 Prospective 
cohort

130 62

Neukirchen 
et al.1

2023 Literature 
review

NA 14 a 20

NA: not applicable; ICU: intensive care unit. Hua et al.22, Creutzfeldt et al.23, 
Neukirchen et al.1, Salins et al.24, Chung et al.25.
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medical branch we focus on curing the disease and 
relieving physical symptoms; the lack of incursion into 
palliative care makes us put aside psychological needs, 
emotional and spiritual aspects of patients.

Conclusion

This study shows that of 40 patients admitted to the ICU 
of our hospital (central or oncology), only 15% received a 
palliative consultation, and of these, only 5% were 
requested in the ICU. This study opens the opportunity to 
carry out more research on the impact that palliative care 
can generate in patients hospitalized in the ICU.
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Abstract

Implementing the patient blood management (PBM) program is a new concept in our country. It is responsible for optimizing 
the use of blood components, minimizing their administration, and replacing them with other agents, such as thrombopoietin 
receptor analogs. However, the main objective is to improve the patient’s outcome. The PBM addresses three main pillars, 
the first includes the comprehensive evaluation of the patient, a situation that involves the anesthesiologist and physicians 
related to the program. The second pillar is to reduce blood loss through minimally invasive methods, antifibrinolytics, and 
blood recovery systems. The third is based on the patient’s tolerance to anemia, increasing oxemia, and maintaining operative 
volemia. The relevance of these initiatives in Mexico is to improve the management of blood resources, causing a consider-
able impact on public health and its sustainability.
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Introduction

The concept of a patient blood management (PBM) 
program was created by the Australian hematologist 
James Isbister in 2005, whose objective is to optimize 
the use of blood components, minimizing their admin-
istration by replacing them with some other agents, 
such as erythropoiesis stimulants and, more recently, 
the use of thrombopoietin receptor analogs1. Within the 
definitions established by the Society for Advanced 
Blood Management, it is considered that, although 
reducing transfusion requirements is one of the objec-
tives, the main one is to improve patient outcome2. This 
concept is novel since it focuses attention on the 
patient, prioritizing hemostatic resuscitation through 

tools such as viscoelastic tests, patient tolerance to 
anemia, instituting the autotransfusion policy, and the 
timely intervention of a multidisciplinary team that 
includes medical, surgical, and laboratory personnel1.

The blood management program addresses three 
main concepts, the first includes the comprehensive 
evaluation of the patient, a situation that involves the 
anesthesiologist and physicians familiar with the pro-
gram, the second pillar is to reduce blood loss through 
minimally invasive methods, antifibrinolytics and blood 
recovery systems and the third that is based on the 
patient’s tolerance to anemia, increase oxemia and 
maintain operative volume3. Although the blood man-
agement program is based on three fundamental pillars, 
the second of them is the one that is most frequently 
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applied by the surgical teams, made up of the surgeon 
and the anesthesiologist. In our hospital, being a 
national reference center, the implementation of the 
blood management program has demonstrated several 
challenges, the main ones being the acceptance and 
use of the different blood derivatives and replacing all 
the components, followed by the incorporation of a mul-
tidisciplinary team for the comprehensive assessment 
of the patient. At the moment, PBM remains an alterna-
tive, with a view to constituting a new health policy to 
reduce costs and complications around any surgical 
event.

Although the strategy considers a comprehensive 
approach based on three pillars, to a greater or lesser 
extent, each one is applied in routine surgical practice. 
The ultimate goal of the strategy is to have a coordi-
nated strategy whose objective is not only to save blood 
components, but also to prevent complications associ-
ated with the administration of the different components, 
reducing hospital stay and morbidity.

First pillar. Anemia: comprehensive 
patient assessment

Patient assessment is essential to reduce the different 
risks in both surgical patients and patients under any 
medical situation. This pillar is implemented by a multi-
disciplinary group that includes specialist doctors famil-
iar with iron supplementation (internists or hematologists). 
Anemia is the most common perioperative situation 
(25-40%). It should be detected and managed before 
the surgical procedure, and transfusion should be 
avoided only by the hemoglobin level (e.g., 7 g/dL)4. The 
importance of detecting and correcting anemia is due 
to the fact that it is significantly associated with an 
increase in mortality (odds ratio [OR], 2.09; 95% confi-
dence interval [CI], 1.48-2.95) as well as an increase in 
morbidity5. Globally, the World Health Organization con-
siders perioperative anemia when the hemoglobin level 
is < 13 g/dL in men and 12 g/dL in women, but figures 
below 11  g/dL are associated with higher in-hospital 
mortality and a longer length of stay. On this, the most 
frequent cause of anemia is iron deficiency; its diagno-
sis is based on the abnormality in iron dynamics (the 
binding capacity of iron to transferrin, the percentage of 
saturation, and ferritin)6. This evaluation should be 
made in those individuals who are expected to lose 
more than 500cc or with a 10% risk of requiring trans-
fusion support during the operative procedure. Despite 
this, not all patients have anemia, since there are states 
of iron depletion that can increase hospital morbidity. 

Ferritin is the parameter of choice for the diagnosis of 
iron deficiency (< 15 μg/L in adults and < 12 μg/L in 
children) and in states of iron depletion, but other cir-
cumstances such as chronic anemia may cause a sig-
nificant increase in ferritin (> 100 μg/L), requiring the 
use of other parameters of iron dynamics for diagnosis 
(e.g, the percentage of transferrin saturation < 20%)7. 
After diagnosis, it is important to initiate replacement 
orally or by parenteral formulations. Ng et al. in their 
review of six randomized clinical trials identified that, 
although oral iron administration did not reduce blood 
component administration, parenteral formulations 
achieved a more rapid improvement in both hemoglobin 
and iron reserve8.

Most studies evaluating perioperative management 
include intravenous formulations and agree on the ben-
efits of pre-operative administration, both for increasing 
hemoglobin and reducing transfusion requirements. 
However, due to the heterogeneity of the studies in 
terms of type of surgery, estimated losses, and time of 
administration, it is difficult to establish robust recom-
mendations9. Another option includes the combination 
of parenteral iron in conjunction with erythropoietin, on 
this Donat Spahn and collaborators in a randomized 
double-blind trial in patients who would undergo elective 
cardiac surgery (505 patients with anemia or iron deple-
tion) reported the benefit of the administration of 
reduced doses of parenteral iron in conjunction with 
erythropoietin (20 mg/kg ferric carboxymaltolate, 40,000 
U of subcutaneous erythropoietin alpha), subcutaneous 
Vitamin B12, and folates on hemoglobin levels, reticu-
locytes, and reduction in erythrocyte unit transfusion 
requirements10.

This has been replicated in several series where the 
combination of iron, erythropoietin, or other hematins 
is useful for the management of perioperative anemia. 
In this regard, in cardiovascular surgery, Weltert et al. 
reported the benefit of erythropoietin administration 
(80,000 units of recombinant erythropoietin) 2  days 
before surgery, identifying that individuals with a figure 
< 13 g/dL are the ones who benefited the most, signifi-
cantly reducing transfusion needs (p < 0.0005)11. The 
combination of carboxymaltose iron with erythropoietin 
has been tested in other types of surgeries. Bernabeu 
et al.12 analyzed its benefit in patients undergoing hip 
surgery, demonstrating a benefit on hemoglobin recov-
ery in the post-operative period (10.2 g/L vs. 9.7 g/L) 
as well as at 60 days, but without an impact on trans-
fusion needs compared to the placebo group. This 
finding has also been replicated in other series where, 
despite the fact that the administration of iron before 
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surgery improves hemoglobin levels in the post-opera-
tive period, it has not been possible to reduce the need 
for transfusion13, emphasizing that this requires minimi-
zation of blood loss and improvement of hemostatic 
resuscitation.

The administration of parenteral iron remains an inex-
pensive and accessible option in most Latin American 
countries. However, the main challenge lies in imple-
menting effective strategies for its administration, which 
includes establishing adequate infusion areas and hav-
ing trained personnel to monitor and manage potential 
adverse events. Table  1 presents some of the useful 

strategies for the evaluation and management of periop-
erative anemia.

Second pillar. Optimizing hemostasis, 
minimizing blood loss

Optimizing hemostasis is one of the key strategies for 
reducing blood loss during a surgical procedure. This 
measure, considered the second pillar of the blood 
management program, is implemented more frequently 
than is commonly recognized, both by the surgical 
team and by the anesthesiologist in its intraoperative 

Table 1. Useful strategies for the evaluation and management of perioperative anemia

Pillars Intravenous iron Drug Presentation Iron 
elemental

Infusion 
time (min)

Dose

First

Iron sucrose 100 mg/5 mL 100 mg 15 a 30 200 a 500 mg/day

Ferric oxide saccharate 100 mg/5 mL 100 mg 30 100‑200 mg

Hierro dextran 100 mg/2 mL 50 mg/L 60 100‑200 mg c/72 h

Ferric carboxymaltose 500 mg/10 mL 50 mg/mL 15 500‑1000 mg/day

Erythropoietin Drug Presentation Route of 
administration

Half‑life 
(hours)

Dose

Erythropoietin alfa 2000 UI/0.3 mL SC, IV, IP 19 50‑150 UI/kg 
1‑3 dose/week

Erythropoietin beta 5000 UI/0.3 mL SC, IV, IP 20 20‑80 IU/kg 
1‑3 dose/week

Darbepoetin alfa 300 µg/0.6 mL
500 µg/mL

SC, IV 73 0.45 μg/kg/weekly 
or c/2 weeks

Drug Presentation Route of 
administration

Latency (min) Dose

Second

Prothrombin complex 
concentrate
(FII, FVII, FIX, FX, 
Protein C and S)

500 UI/vial
1000 UI/vial

IV 5 25 IU/kg, maximum 5000 IU, 
at 8 mL/h

Tranexamic acid
(Lysine analog)

650 mg
100 mg/mL

VO
IV

10 1300 mg c/8 h
1g IV, infusion every 8 h

Human fibrinogen 1.5 g/100 mL IV 60‑90 2‑4 g
25‑50 mg/kg

Desmopressin 15 ug/mL
Spray 10 µg/dose

IV 30 0.3 µg/kg maximum 20 µg
0.3 µg 2 h before the procedure

Cryoprecipitates
(FVII, Fibrinogen, FXIII, 
Vwf)

Unit 5‑15 mL IV 4‑12 h 1 unit/5 kg or 10 units

Fresh frozen plasma
(Fibrinogen, albumin, 
protein C and S, 
antithrombin, tissue 
factor)

Unit 200‑250 mL IV 2‑6 h 15‑20 mL/kg each/6 h

SC: subcutaneous; IV: intravenous; PI: intraperitoneal.
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management. In Mexico, hemostatic resuscitation is 
performed primarily through the use of blood compo-
nents. The most significant challenge lies in knowing 
and effectively applying the various types of blood prod-
ucts available (industrialized products) to optimize 
hemostasis and reduce blood loss.

Normally, the most frequently used blood components 
are fresh frozen plasma and cryoprecipitates, but there 
are currently different industrialized derivatives that can 
replace these blood components. Among the main ones 
is the concentration of activated prothrombin complex, 
fibrinogen, Von Willebrand factor, and tranexamic acid 
as antifibrinolytic therapy. The first is prothrombin com-
plex concentrates (PCCs), which contain coagulation 
factors (II, IX, X or II, VII, IX, and X) whose hemostatic 
power is 25 times more potent than fresh frozen plasma, 
while it can contain heparin, protein C, and protein S14. 
van den Brink et al. in a meta-analysis identified that, 
although the use of prothrombin complex concentrates 
(PCC) reduces the need for the use of blood compo-
nents, its administration does not impact mortality 
except for patients with trauma (OR = 0.64; CI, 0.46-
0.88; p = 0.007)15. PCC was originally developed for the 
treatment of hemophilia B, but with different purified 
compounds of factor IX, the indications were reduced 
to the reversal of anticoagulation or congenital defi-
ciency of other less frequent factors16.

On this aspect, CCP has been analyzed as an option 
to replace the use of fresh frozen plasma, Ortmann 
et al. compared its use in patients undergoing endarc-
tectomy, in the group in which CCP was used, a lower 
blood loss was shown (650 mL [325-1075] vs. 277 mL 
[175-608], p = 0.008), but without impact with the 
administration of erythrocyte packages17. Recently, Li 
et al. in a meta-analysis evaluating the benefit of the 
use of CCP in cardiac surgery agree that although there 
is no direct impact on mortality (relative risk [RR] = 1.18, 
95% CI = 0.86-1.60, p = 0.30), electrical complications 
or hospital stay, a benefit was demonstrated in the 
length of stay in the intensive care unit and total bleed-
ing (Mean difference = −248.67 mL, 95% CI = −465.36-
−31.97, p = 0.02, I2 = 84%)18. Although plasma can 
provide coagulation factors, the use of CCP shows cer-
tain advantages, such as its quick and easy administra-
tion, not requiring cross-referencing or the risk of 
adverse reaction, but still being limited by the lack of 
management algorithms outside of cardiac surgery or 
trauma19. For Latin America, the use of this derivative 
is an option, especially in those cases where rapid res-
olution of bleeding is required.

The second derivative is fibrinogen, which, similar to 
PCC, the blood component that provides the highest 
amount of fibrinogen is cryoprecipitates. This compo-
nent is very useful in situations where fibrinogen is low 
or dysfunctional. Fibrinogen is a plasma glycoprotein 
that is synthesized at the hepatic level. It is the main 
substrate for the formation of fibrin, and its deficiency 
can be both congenital and acquired. Similar to other 
derivatives, the greatest evidence derives from trauma 
protocols; its benefit can be extended to other types of 
surgical scenarios20. In trauma, the dose is highly vari-
able (2-9 g), as in cardiac surgery (25-50 mg/kg) and 
even in liver transplantation (50  mg/kg), emphasizing 
that its consumption is almost immediate for the forma-
tion of a clot, and the efficacy of this intervention must 
be carried out through different viscoelastic tests21. In 
the absence of fibrinogen supplements, the blood com-
ponent that contains the highest amount is cryoprecip-
itates (10-20 g/L), but other components, such as fresh 
plasma (400 mg in 200-250 mL) or platelets (300 mg 
in 200-250 mL), contain minimal amounts22. Due to its 
dynamism and interaction with coagulation activation 
complexes, the strategy based on thromboelastogra-
phy (TEG) is superior to a support based on hemosta-
sis tests (prothrombin time, international normalized 
ratio, and partial thromboplastin time) in various situa-
tions, such as trauma or cardiac surgery, and there are 
even methods for calculating fibrinogen based on the 
amplitude of the rotational thromboelastometry 
(ROTEM)/FIBTEM (Fibrinogen thromboelastometry 
test) maximum clot firmness (MCF in FIBTEM) that are 
useful for optimizing fibrinogen supplementation23.

Monitoring through viscoelastic testing

TEG and ROTEM are similar techniques used to 
assess hemostasis and blood clotting in real time. Both 
techniques measure the elasticity and stability of the 
clot formed in a whole blood sample (340 μL), but differ 
in their principle of operation24. TEG uses a piston or 
needle in the center of a cup that measures the resis-
tance of the clot as the cup is gently rotated, generating 
a graph showing parameters such as reaction time (R), 
clot formation time (CFT) (K), α angle, maximum ampli-
tude, and clot lysis at 30 min (LY30). On the other hand, 
the ROTEM rotates the cup instead of the piston and 
measures the resistance of the clot generated, providing 
equivalent parameters such as coagulation time, CFT, α 
angle, MCF, and clot LY30. ROTEM offers specific tests 
such as INTEM, EXTEM, FIBTEM, and APTEM, whereas 
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TEG has variations such as conventional TEG and with 
coagulation activators25. The choice between TEG and 
ROTEM depends on availability, but both allow for the 
establishment of guidelines for the transfusion of both 
components and blood derivatives during surgery, 
trauma, or situations that alter the stability of a clot, 
such as liver disease26. Various situations can affect the 
curve generated by the TEG or ROTEM, such as the 
use of anticoagulants, antiplatelet agents, deficiency of 
coagulation factors or states of fibrinolysis, giving for 
example a lengthening of the R time in situations such 
as severe bleeding or deficiency of coagulation factors, 
whereas in situations such as hypofibrinogenemia or 
dysfibrinogenemia the Alpha Angle will be reduced and 
in very severe states of fibrinolysis the Ly30 will be 
prolonged. In Mexico, hemostatic evaluation through 
different viscoelastic tests is becoming more and more 
common; its use has extended from liver transplanta-
tion to resuscitation strategies and, more recently, 
incorporation into PBM. The implementation of this type 
of program contributes not only to the saving of blood 
components but also allows the incorporation of new 
dynamic hemostatic monitoring strategies, such as vis-
coelastic tests. Fig.  1 illustrates the phases of the 

thromboelastogram and how it is modified in different 
perioperative situations.

Other interventions that optimize 
hemostatic control

In addition to both correct hemostatic monitoring and 
the administration of the different components or blood 
derivatives, there are other drugs that can modify the 
solidity of the clot, such as antifibrinolytics. Antifibrino-
lytics are a group of medications that inhibit fibrinoly-
sis, the process by which the body breaks down fibrin 
clots. Among the best known are tranexamic acid, 
ε-aminocaproic acid (EACA), and aprotinin. Tranexamic 
acid works by blocking the binding of plasminogen to 
fibrin, thus preventing its degradation. It is widely used 
in surgery and in the treatment of heavy menstrual 
bleeding27.

Devereaux et al. in one of the largest studies com-
pared the benefit of tranexamic acid use versus placebo 
in patients with non-cardiovascular surgery (n = 9535 
in total, 4757 treated with tranexamic acid), identifying 
that bleeding was lower (9.1% vs. 11.7%, RR, 0.76; 95% 
[CI], 0.67-0.87) in patients treated with tranexamic 
acid28. In civil trauma, the Clinical Randomization of an 

Figure 1. Phases of the thromboelastogram and how it is modified in different perioperative situations.
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Antifibrinolytic in Significant Hemorrhage (CRASH-2) 
study evaluated 20211 patients, identifying a significant 
reduction in in-hospital mortality who were administered 
tranexamic acid (1 g initial dose in 10 min, followed by 
1 g every 8 h) compared to those who were adminis-
tered a placebo (p = 0.0035). A  sub-analysis of the 
CRASH-2 analysis identified that the time to initiation of 
antifibrinolytic therapy is critical, because early admin-
istration (< 1 h) significantly reduced bleeding-associated 
mortality compared to placebo29. This contrasts with the 
findings of the PATCH-trauma study in which tranexamic 
acid was administered before arrival at the hospital (1 g 
before arrival at the hospital and 8 h later), where there 
was no evidence of an impact on mortality at both 
28  days and 6  months after the event30. EACA has a 
similar mechanism of action to tranexamic acid and is 
used to control bleeding in various clinical contexts, 
mainly surgical, with similar efficacy31.

Another drug considered for perioperative loss reduc-
tion is desmopressin (DDAVP). This synthetic analog of 
vasopressin is widely used in mildly expressed congen-
ital coagulation disorders (e.g., hemophilia A or B, Von 
Willebrand disease), both prophylactically and thera-
peutically. Outside this scenario, the administration of 
desmopressin has been evaluated in different surgical 
scenarios, showing a minimal effect on both the risk of 
bleeding, the number of blood units transfused, and 
blood loss, but increasing the risk of hypotension with 
clinical repercussions. In some clinical situations, such 
as a history of antiplatelet drug use, the use of DDAVP 
(0.4 μg/kg × 1 dose) may be beneficial, especially due 
to the release of factor VIII and von Willebrand factor 
through the platelet32.

On this pillar, we can conclude that the timely identi-
fication of a bleeding disorder, the selection of the type 
of blood component, as well as the administration of 
various derivatives or adjuvants can improve the hemo-
static velocity of the individual, reducing the use of 
blood units and hospital mortality.

Third pillar

The third pillar is based on the patient’s tolerance to 
anemia; it is possibly the least known since it is imple-
mented by the anesthesiology staff to improve the 
patient’s tolerance to blood loss. This principle is based 
on the ability to release oxygen to each tissue, a situa-
tion that is modified by the individual’s tolerance to the 
reduction of their blood volume. This is achieved by 
improving the individual’s cardiovascular performance 
(avoiding hypotension), increasing arterial oxygen 

content through increased FiO2, and preventing a septic 
process in the post-operative period33. Unlike animal 
models, humans can survive with hemoglobin levels 
< 2 g/dL, but from levels of 5 g/dL, changes in perfusion 
can be observed, so for safety reasons, the minimum 
hemoglobin level for a procedure was postulated 
between 7 and 8 g/dL. This pillar requires the participa-
tion of a multidisciplinary team that contributes to opti-
mizing ventilation methods and resuscitation strategies. 
Some situations that require a higher hemoglobin level 
are neurotrauma, as well as in acute coronary syn-
dromes, where the optimal hemoglobin level ranges 
from 9  g/dL34. Some situations that can contribute to 
greater blood loss are iatrogenic losses, such as taking 
multiple unnecessary samples, surgical incidents, or the 
non-use of blood recovery mechanisms.

The management program is a  
cost-effective option

The fractionation, processing, and storage (activity- 
based costing method) of blood is one of the parts that 
generates a constant cost in any hospital35. In Europe, 
Rigal et al. evaluated the cost of this process by estab-
lishing a cost of 339.64 euros per unit of blood trans-
fused36. In our country, the cost is variable and depends 
on the type of institution (average of 1750 MXN for a 
public hospital and 5235 MXN for a private institution)37. 
Another indirect cost derives from the pre-transfusion 
process (blood typing, cross-testing). In this regard, our 
institution analyzed the proportion of units transfused 
over the number of units requested, with only 9.2% of 
the units requested transfused38. This makes any strat-
egy to prevent the use of blood lower the costs of med-
ical care, especially in procedures that require a high 
consumption of blood components. Roman et al. evalu-
ated 393 randomized controlled trials, which included a 
total of 54,917 participants, demonstrating that blood 
management program (PBM) interventions significantly 
reduce the need for blood component transfusions (RR 
= 0.60; 95% CI 0.57-0.63; I2 = 77%). However, no sta-
tistically significant impact was observed on mortality at 
30  days or during hospitalization (RR = 0.93; 95% CI 
0.81-1.07; I2 = 0%). Although secondary and sensitivity 
analyses were consistent across clinical settings, inter-
vention types, and study quality, network meta-analysis 
did not show additional benefits when combining PBM 
strategies. In addition, the authors concluded that while 
these interventions reduce transfusions and bleeding, 
no substantial clinical or economic benefits were 
achieved39. Finally, although the benefit is clear on the 
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consumption of blood components, more studies are 
needed in our region to evaluate the economic impact 
of these strategies.

Conclusion

We consider that the PBM is a useful strategy to save 
blood components and reduce the different complications 
related to transfusion. It focuses on the rationalization 
and optimization of both the components and the differ-
ent industrialized derivatives in order to reduce morbidity 
and operative mortality. Despite this, there are still many 
challenges to implementing this approach in countries 
with limited resources or without a blood surveillance 
system. Finally, it should not be forgotten that these pol-
icies can generate significant savings in both the short 
and long term. The relevance of these initiatives is espe-
cially critical in Mexico, where improving blood resource 
management can have a considerable impact on public 
health and the sustainability of the health system.
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Introduction

John Dalton’s curiosity about his unique color per-
ception led to the discovery of color blindness, a con-
dition that affects the way we perceive color and 
challenged our understanding of human vision. His sci-
entific legacy blazed a trail in the study of color percep-
tion and remains key to current research.

Fog drifts through stone and houses. Vines climb 
fences, and lush greenery blankets the land and hills; 
this is Eaglesfield, England. The tranquility of the vil-
lage is disturbed by a piece of news: John Dalton, the 
chemist, mathematician, and naturalist best known for 
his work on atomic theory and the law of partial pres-
sure, donated his eyes for scientific study after his 
death. What secrets did these eyes hold that Dalton 
was unwilling to reveal until after he left this world?

At the age of 28, Dalton realized that he saw the world 
in a different way. For him, colors were not the vivid 
explosions of tones that others described, but he expe-
rienced them as shades and indefinite contrasts. Far 
from being a limitation, this situation awakened in him 
an irresistible curiosity, a thirst for knowledge that would 
lead him to explore the darkest corners of his vision.

In 1794, John first described the visual defect he 
suffered from. He had discovered it by accident 2 years 
earlier when he gave his mother a pair of deep purple 
stockings. The color was inappropriate for a conserva-
tive woman of the time, so she was puzzled and asked 
her son why he had chosen that color. It was then that 
the young scientist realized that people perceive color 
differently than he does1.

Dalton’s curiosity and the experiments 
that revealed a new view of color

Following this event, he conducted an experiment in which 
he observed the color of a geranium flower illuminated by 
candlelight. In broad daylight, the flower would have 
appeared blue to him (its color was actually pink), however, 
under candlelight, he saw it as red. This observation was 
the beginning of an extensive study of color perception that 
led him to write “extraordinary facts relating to color vision” 
(1794), in which he described his experience in detail2,3.
–	 “Although I had no doubt that such a change of color 

would be the same for all, I asked some of my friends 
to observe the phenomenon; I was surprised to find 
that they all agreed that the color was not substan-
tially different from what it was in daylight, except in 
the case of my brother, who perceived the same 
change of color as I did”3 (Fig. 1).
To Dalton, his color blindness was a mystery, and to 

solve it, he discussed it with his friends and students, 
hoping to find other people who had a vision problem 
similar to his and his brother’s. He met several friends 
and a family in which all the male children suffered from 
this condition, which led him to conclude that this was 
an anomaly found only in males. Thus, he met several 
friends and a family in which all the male children suf-
fered from this condition, leading him to conclude that 
it was an anomaly found only in men.

All these observations culminated in the identification 
of a pathology that would be called color blindness. 
Since then, the term achromatopsia has been widely 
used to refer to color blindness.
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Dalton thought that his color blindness was due to 
the pigment within his vitreous humor (a clear, gelati-
nous fluid that fills the space between the inner surface 
of the retina and the back of the lens inside the eyeball), 
so he thought it would not be transparent as in a normal 
eye, but possibly blue and act as a red filter. To test 
this hypothesis, he would have had to perforate his eye 
to extract the vitreous, and he definitely did not con-
sider that an option. Therefore, in his will, he directed 
that his eyes be extracted to test whether the vitreous 
humor was blue. The person responsible for carrying 
out this request was Joseph Ransome, his general 
practitioner2.

A scientist’s eyes: the autopsy that 
changed the study of color vision

John Dalton died on July 27, 1844, and as agreed, 
Ransome performed the autopsy the next day. He 
removed the vitreous humor from one of John’s eyes, 
placed it over a lens, and described it as transparent. 
He removed the second eye, drilled a hole in it, and 
found that neither red nor green was distorted when 
viewed through it4.

With this experiment, he rejected the hypothesis that 
color blindness was caused by a “preretinal filter” and 
concluded that the defect might be in the optic nerve 
that connects the retina to the brain.

Fortunately, Ransome had the good idea to preserve 
the eyes for further study. They were placed in a con-
tainer with a preservative and remained in the custody 
of the Manchester Philosophical and Literary Society. 

They were later given to the Manchester Museum of 
Science and Industry for safekeeping4.

In 1994, 150  years after Dalton’s death, a group of 
Cambridge geneticists and physiologists resumed the 
analysis of the scientist’s eyes. The researchers took 
a small sample of the retina to extract and amplify 
deoxyribonucleic acid to analyze the genes of the three 
types of retinal cones involved in color vision4.

Cones are light-sensitive retinal cells responsible for 
color detection and perception. There are three types 
of cones, each sensitive to different wavelengths of 
light. There are cones sensitive to short wavelengths 
(blue), cones sensitive to medium wavelengths (green), 
and cones sensitive to long wavelengths (red). The 
combination of signals from these three types of cones 
allows the brain to perceive and distinguish a wide 
range of colors5,6 (Fig. 2).

Dalton’s genetic analysis revealed he was a deu-
terope, meaning he lacked sensitivity to medium wave-
lengths of light, critical for distinguishing greens2.

John Dalton’s eyes are much more than a sensory 
organ: they are a window into the vast and complex 
universe of human knowledge. His decision to donate 
them marked a milestone in scientific history, opening 
new doors to understanding a condition that had baf-
fled mankind for centuries. Dalton’s eyes became a 

Figure 1. Photograph of John Dalton8. The geranium in 
blue as he perceived it (upper right image), the pink 
geranium in its original color (lower right image).

Figure 2. Description of the process in which the 
wavelengths of light are captured by the cones, 
generating the final perception of the landscape.
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symbol of his commitment to the advancement of 
knowledge and his desire to leave a legacy for future 
generations.

Color variations: there is no single  
color blindness

Thanks to Dalton’s curiosity and his unique gift, we 
now know a little more about color blindness. But you 
may be wondering, what does it mean that Dalton was 
color blind? isn’t there only one type of color blindness, 
and do all people with this condition perceive colors in 
the same way?

To answer these questions, we need to know a little 
more about the cells involved in color perception.

Our eyes have two types of light-sensitive cells in the 
retina: rods (their function is to allow us to see in the dark) 
and cones, which require more light and allow us to see 
in color. As briefly mentioned above, there are three 
types of cones, and the difference between them is a 
function of the wavelength of light to which they respond6.

For example, the short-wavelength (S) cones, known as 
blue cones, are less numerous than the other two types 
and are critical for the perception of blue and violet hues.

Mid-wavelength (M) cones, known as green cones, 
are more numerous than blue cones and play a critical 
role in the perception of green and yellow tones.

Long wavelength (L) sensitive cones, known as red 
cones, are the most abundant and are essential for the 
perception of reds, oranges, and yellows6.

Color perception occurs by stimulating and combin-
ing these different types of cones in the retina. When 
light strikes the retina, cones sensitive to different 
wavelengths respond selectively, sending electrical sig-
nals to the brain that are interpreted as different colors. 
The combination of information from the three types of 
cones allows the brain to interpret a wide range of col-
ors and distinguish between hues5,6.

In color blindness, the function of the cones is altered 
due to genetic abnormalities in the light-sensitive pig-
ments. These abnormalities can affect the sensitivity of 
the cones to certain wavelengths, resulting in difficulty 
perceiving and distinguishing certain colors. As a 
result, there are several types of color blindness, each 
associated with different cone abnormalities5-7.

Deuteranopia is associated with difficulty distinguish-
ing shades of green. It was the type of color blindness 
that John Dalton suffered from. Protanopia corresponds 
to individuals who have difficulty distinguishing reds. 
Finally, tritanopia, the least common condition, affects 
the perception of blue tones5-7.

These are the main types of color blindness, although 
there are variations and combinations of these types 
that can affect color perception differently in each per-
son. It is important to note that color blindness can vary 
in severity, from mild forms in which the individual can 
distinguish certain colors but with difficulty, to more 
severe forms in which color perception is severely 
affected5,6 (Table 1).

Another important fact is that color blindness is bin-
ocular (it is present in a similar way in both eyes), it 
affects men more than women, since it is transmitted 
with recessive character associated with the X chromo-
some, so it is almost always of genetic origin. It can 
also be acquired as a result of injury or disease of the 
retina or optic nerve5-7.

The study of color vision continues, and it is import-
ant to continue to support research that will help us 
better understand this condition and develop solutions 
that will allow those who suffer from it to fully enjoy a 
vibrant and colorful world.

From the scientific curiosity that led Dalton to study 
his own visual defect to the modern advances in genet-
ics that have allowed us to unravel its many facets, the 
study of color blindness reminds us that perception is 

Table 1. Types of color blindness

Red-green color blindness Blue-yellow color blindness Complete color blindness

Deuteranomaly: the most common type of red-green 
color blindness. It causes certain shades of green to 
appear redder. This type is mild and usually does not 
interfere with normal activities.

Tritanomaly: makes it difficult to 
distinguish blue from green, 
yellow from red.

If you have total color blindness, you 
cannot see colors at all. This is also 
called monochromatopsia or 
achromatopsia and is rare. Depending 
on the type, you may also have trouble 
seeing clearly and be more sensitive to 
light.

Protanomaly: causes certain shades of red to appear 
greener and less bright. This type is mild and does not 
usually interfere with normal activities.

Tritanopia: makes it impossible to 
distinguish between blue and 
green, purple (violet) and red, 
and yellow and pink. It also 
makes colors seem less light.Protanopia and deuteranopia: both make you unable to 

distinguish between red and green.
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not universal, but a kaleidoscope of individual condi-
tions and experiences. By understanding these differ-
ences, we not only advance scientific knowledge but 
also promote empathy and inclusivity, ensuring diverse 
perceptions are valued and understood in society.

Conclusion

John Dalton’s personal experience of color blindness 
marked the beginning of a scientific journey that trans-
formed our understanding of color perception. His 
observations, followed by post-mortem studies and 
later genetic analysis, laid the foundation for modern 
vision and genetics research. The ongoing study of 
color blindness continues to emphasise the importance 
of recognising sensory diversity, not only to advance 
scientific knowledge, but also to promote inclusion and 
awareness in society.
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CLINICAL CASE

Abstract

Introduction: Diabetes is a significant worldwide health issue. In Mexico, it was described as the second major cause of 
death, affecting 12.8 million individuals. In the Mazahua Indian communities, the incidence of diabetes is 20% higher than 
in other indigenous communities nationwide. The prevalence of neurogenic orthostatic hypotension (OH) and autonomic 
failure in these patients is unknown. Case description: A 56-year-old female with diabetes who developed neurogenic OH 
after a diabetic ketoacidosis episode. Conclusions: Recognition of neurogenic OH in hospitalized patients will help address 
the early diagnosis and assessment of autonomic failure.
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Introduction

Diabetes is a common chronic disease worldwide. In 
Mexico, a recent study by Bello-Chavolla et al.1 showed 
that 12 million individuals suffered from the disease. 
The acute complications related to diabetes received 
treatment in the emergency department (ED) of the 
second level of attention hospitals. The naive indige-
nous populations in Mexico represent 6% of the total 
population2. According to the study of Esparza-Romero 
et al., the highest prevalence of diabetes was reported 
among the Mixtec population from Baja California 
(26.2%) and the Yaquis population from Sonora (18.3%).

Mazahua Indian communities in the north of Mexico 
State have a notably high incidence of diabetes com-
pared to other indigenous groups nationwide.  

The study by Conzuelo-González and Vizcarra-Bordi 
found that 20% of this community had diabetes with 
chronic complications and frequent acute decompen-
sation episodes, even the most common cause in the 
emergency rooms of public hospitals in these areas3.

Neurological complications of diabetes have been 
well described in Mexican patients; however, the auto-
nomic dysfunction related to small fiber neuropathy has 
yet to be thoroughly researched in the indigenous Mex-
ican population, and the prevalence of efferent barore-
flex failure is unknown4. Patients with diabetic autonomic 
neuropathy exhibit efferent baroreflex failure, deficiency 
in plasma catecholamine release, and a loss of 
post-ganglionic sympathetic neurons, resulting in the 
denervation of the peripheral arterial vasculature and 
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showing clinical features such as orthostatic 
hypotension (OH), supine nocturnal hypertension, and 
post-prandial hypotension.

Autonomic failure leads to a poor response in blood 
pressure to the gravidity challenge, such as arising 
from lying down to a standing position, resulting in OH. 
OH symptoms vary, with mild and non-significant fea-
tures as light-headedness, dizziness, and coat-hanger 
pain to prodromic fainting symptoms or syncope, or in 
extreme cases, hypovolemic shock6. Severe cases 
often do not respond well to conventional treatments 
used in hospitalized patients.

Case presentation

A 56-year-old female was admitted to the ED due to 
5  days of drowsiness, fever, and back pain. She has 
been living with diabetes for 20 years, with non-com-
pliance to treatment and poor blood sugar control.

She had dry mouth, confusion, and an elevated respi-
ratory rate (32/min). The blood pressure in lying down 
was 70/40  mmHg, with a heart rate of 92 bpm, and a 
temperature of 101.1°F (38.3o °C). She was diagnosed 
with severe diabetic ketoacidosis (DKA) and communi-
ty-acquired infectious pyelonephritis. She began IV flu-
ids, norepinephrine infusion, electrolyte replacement, 
insulin infusion, and antibiotic therapy. The DKA resolved 
in 24 h, and she continued her treatment in the hospital. 
After 10 days of antibiotics (day 11), her follow-up labo-
ratory serum tests were normal. However, she did not 
tolerate weaning norepinephrine because her blood 
pressure dropped to 60/30 mmHg and worsened when 
she moved from a lying to a sitting position. She had 
experienced brain fog, blurred vision, profuse sweating, 
drowsiness, and fainted when attempting to sit up on two 
occasions. These symptoms persisted while she was 
lying down, and her blood pressure slowly rose.

Furthermore, she had blurred vision, dizziness, 
light-headedness, drowsiness, and fainted after she was 
eating high-carb meals. Her blood pressure dropped to 
60/40 mmHg with a heart rate of 55. She received an IV 
single bolus of Hartman solution (250 cc) and was allo-
cated to the Trendelenburg position. The norepinephrine 
infusion was increased up to 0.65  mcg/kg/min. She 
remained on norepinephrine infusion with periodic 
adjustments according to blood pressure levels. More-
over, she experienced a new episode of mental fog and 
fainting symptoms after consuming carbohydrate-rich 
meals, followed by a drop in blood pressure of 
70/50  mmHg over the next 120  min. On the following, 
she experienced constipation, empty fullness after 

eating, bloating, nausea, vomiting, urinary urgency, fre-
quency, and nocturia. In addition, her blood pressure 
levels at night showed a marked tendency to rise (Fig. 1).

We decided underwent her to new assessments to 
rule out differential diagnosis7,8 (Fig. 2) and essay trials 
of treatment for improve her blood pressure levels9 
(Fig. 3). After a 48-day hospital stay, her blood pressure 
levels improved and reached a systolic BP of 90 mm Hg 
during the day, she was discharged at home.

Conclusion

Autonomic dysfunction in hospitalized patients is fea-
sible using a conventional blood pressure monitor. We 
provide an assessment of the behavior in the BP using 
an orthostatic challenge to determine the delta systolic 
heart rate over systolic blood pressure ratio (ΔHR/SBP), 
which can help confirm neurogenic OH and guide the 
etiological approach. The blood pressure and the pulse 
should be measured every minute for 5  min in the 
supine position and 10  min in the standing position. 
Subtracting the last systolic blood pressure in the 
supine position from the systolic blood pressure at 
3 min of upright position. Furthermore, it is necessary 
to do the same subtraction between the heart rate in 
supine and the heart rate at 3 min of standing.

The delta ΔHR/SBP ratio will be calculated by dividing 
the heart rate by the systolic blood pressure results. If 
the ratio is < 0.5, it strongly suggests a neurogenic OH. 
In the original study from Norcliffe-Kaufmann et al.10, 
the ΔHR/SBP ratio was tested in patients with alpha-sy-
nucleinopathies such as multiple system atrophy (MSA), 
pure autonomic failure (PAF), Parkinson’s disease (PD), 
Lewy bodies Dementia (LBD) in the tilt table testing, 
showing excellent sensitivity (91.3%) and specificity 
(88.4%) to distinguish between patients with neurogenic 
versus non-neurogenic OH (area under the curve = 
0.96, p < 0.0001). If the delta ratio exceeds 0.5, it should 
address non-neurogenic causes of OH. Once a neuro-
genic OH diagnosis has been corroborated, the assess-
ment can be focused, as we labeled in Figure  4. In 
addition, during the orthostatic challenge, we suggest 
taking catecholamine levels (norepinephrine, epineph-
rine, dopamine, vasopressin, and renin) in the supine 
and standing positions to discriminate pre-ganglionic or 
post-ganglionic autonomic failure. The algorithm reduces 
the number of etiologies, as Goldstein and Cheshire 
described11. Neurodegenerative central causes are the 
main etiology of pre-ganglionic sympathetic failure, such 
as MSA. Post-ganglionic etiologies are broad since 
peripheral neuropathies (metabolic, hereditary, 
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Figure 1. Blood pressure levels with conventional telemetry. The patient exhibited blood pressure lability during 
the day. She was unable to stand up and remained in supine and sitting down. She had episodes of post-prandial 
hypotension, supine hypertension, and one episode of fainting (day 15 post-DKA).
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Figure 2. Timeline approach in our case.
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autoimmune, paraneoplastic, etc.), or degenerative dis-
eases such as PAF, PD, or LBD12.

Denervation patterns in autonomic failure are clues 
for diagnosis. Can affect one, two, or all autonomic 
system divisions (sympathetic, parasympathetic, and 
enteric). The complete implication of the autonomic 
system is denominated pandysautonomia.

One cause of pandysautonomia is the autonomic auto-
immune ganglionopathy (AAG), with monoclonal IgG anti-
bodies against the subunit 3 of ganglionic acetylcholine 

receptors (α3-AChR Ab). The patients have a subacute 
or acute progression of autonomic symptoms, such as 
OH, supine hypertension, post-prandial hypotension, con-
stipation, diarrhea, sexual dysfunction, bladder inconti-
nence, frequency, and urinary retention. They can endorse 
anhidrosis, hyperhidrosis, temperature, skin color changes 
(limb acrocyanosis, Raynaud phenomenon), pupillary 
changes (Adie pupil) in weeks or months.

The α3-AChR Ab antibodies were described by 
Vernino et al in 199813. The original study included 

Figure 3. Timeline of medication trials tested in the patient.
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patients with alpha-synucleinopathies, diabetic neurop-
athy, idiopathic autonomic neuropathy, postural tachy-
cardia orthostatic syndrome, idiopathic gastrointestinal 
dysmotility, and paraneoplastic autonomic neuropathy. 
All the patients exhibited antibody positivity, with the 
exception of patients with degenerative diseases (MSA, 
PD, PAF, LBD). That suggests the chronic inflammatory 
conditions can develop monoclonal antibodies in 
patients with high risk factors, such as rheumatological 
diseases (rheumatoid arthritis, systemic erythematosus 
lupus, myasthenia gravis, pernicious anemia, Sjogren 
syndrome, inflammatory intestinal disease, and sys-
temic sclerosis). As the AAG has been considered a 
paraneoplastic syndrome, we should rule out occult 
neoplasia and follow up for at least 5 years.

There are case reports of AAG with isolated enteric 
nervous system damage, called gastrointestinal auto-
nomic neuropathy14. The patients developed subacute 
motility disturbances in the upper or lower gastrointes-
tinal tract (oropharyngeal dysphagia, thoracic dyspha-
gia, gastroparesis, chronic intestinal pseudo-obstruction, 
constipation, and fecal incontinence) with a not clear 
etiology in the work-up and a positive serology for the 
α3-AChR Ab. The course of this entity will be mono-
phasic, remission, or relapse-exacerbation (36 months), 
either or not therapeutic intervention.

There were case reports of patients with clinical fea-
tures of AAG and negative α3-AChR antibody. In a 
converse fashion, we favor beginning treatment as 
soon as possible to stop the pathophysiological mech-
anism and hopefully avoid the augment. The treatment 
must be initiated with conventional immunosuppressor 
therapy described in the literature (high dose of intra-
venous methylprednisolone, intravenous immunoglob-
ulin, azathioprine, mycophenolic acid, plasma exchange, 
rituximab, etc.), regardless of the serology status of the 
α3-AChR antibody15,16.

We concluded the diagnosis of diabetic autonomic 
neuropathy for the evolution and improvement during 
hospitalization and post-discharge. However, the 
patient continues in vigilance because the seronega-
tive status of the α3-AChR antibody didn’t rule out the 
diagnosis of AAG. Regarding our patient’s diagnosis, 
our discussion was the possible correlation between 
DKA and acute sympathetic failure. The relationship 
between acute exacerbations of diabetes (DKA and 
hyperosmolar hyperglycemic state) and autonomic 
dysfunction needs to be clarified. One theory suggests 
that the autonomic denervation could be due to micro-
vascular regulation of the vasa vasorum, loss of myo-
genic reactivity, endothelial cell dysfunction, reduced 
high-quality angiogenesis, and a proinflammatory 
state17. This may be associated with the advanced 

Figure 4. Therapeutic lines in orthostatic hypotension in hospitalized patients. 
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glycation of proteins on the basal membrane and gly-
cocalyx. Moreover, the hyperglycemic environment 
may increase the prothrombotic state, leading to ves-
sel obliteration and thrombosis of microcirculation in 
the sympathetic paravertebral trunks or vagal nerve 
endings.

Autonomic failure is a challenge for hospitalists, 
senior physicians, and residents. Neurogenic OH is 
the early clue of the different baroreflex failures. The 
subtle disturbances in a patient’s blood pressure are 
related to positional changes (from supine to stand-
ing), abnormal circadian variations (where blood pres-
sure does not follow the normal daily rhythm), and 
abnormal drops in blood pressure levels in the 
post-prandial period, which are cues to figure out the 
diagnosis. Multiple factors in critical care patients 
(adrenal failure, septic shock, heart failure, internal 
bleeding, antihypertensive medication, acute liver or 
kidney injury, metabolic acidosis, etc.) dismissed the 
neurogenic OH diagnosis. However, our threshold 
should be low to assess the blood pressure fluctua-
tions. In the absence of recognized etiologies of hypo-
tension, it should be attributed to neurogenic causes. 
We keep in mind that all systemic conditions lead to 
generalized hypotension and are non-related to posi-
tion. The combination of OH and supine hypertension 
strongly suggests neurogenic OH, and we should 
emphasize the blood pressure and heart rate to 
address the diagnosis.
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Splenic abscess secondary to brucellosis: a case report
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Abstract

Brucellosis is a zoonotic infection transmitted to humans by infected animals, through the ingestion of unpasteurized dairy 
products or by contact with tissues or fluids from infected animals or humans. The symptoms present as an insidious picture, 
characterized by fever, general malaise, night sweats, and arthralgias. Splenic abscess is an extremely rare complication. The 
diagnosis of brucellosis is made by immunological means. However, the presence and location of abscesses are detected 
by ultrasonography, tomography or magnetic resonance imaging. Our manuscript presents the case of a splenic brucelloma 
in an adult male.
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Introduction

Brucellosis is a zoonotic infection transmitted to 
humans by infected animals (cattle, sheep, and goats), 
through the ingestion of unpasteurized dairy products 
or by contact with tissues or liquids of infected animals 
or humans. Brucellosis is the most common zoonosis 
worldwide, with 100-200  cases of human brucellosis 
reported annually in the United States. In Latin Amer-
ica, Mexico is one of the countries with the highest 
incidence of brucellosis and is considered a country 
where the disease is endemic. During the years 2012 
to 2017, the disease represented the most important 
zoonosis in terms of human morbidity with 15,496 cases 
recorded1-5.

Unlike other infectious organisms, Brucella does not 
have virulence factors. However, it uses other mecha-
nisms to infect its host, such as the presence of lipo-
polysaccharides, outer membrane protein, and type IV 
secretion systems and BvrR/BvrS (system devoted to 

the homeostasis of the outer membrane and, therefore 
in the interface for cell invasion)6,7. Four species of 
Brucella have been described as having the ability to 
infect humans: Brucella melitensis, Brucella abortus, 
Brucella suis, and Brucella canis. However, most infec-
tions identified in humans are caused by B. 
melitensis8,9.

The symptoms of brucellosis present as an insidious 
picture, characterized by fever, malaise, night sweats, 
and arthralgias. Fever may be accompanied by chills, 
and due to its duration, it may be recurrent, mild, or 
prolonged. Additional symptoms may include weight 
loss, arthralgias, low back pain, headache, dizziness, 
anorexia, dyspepsia, abdominal pain, cough, and psy-
chiatric symptoms such as depression. A characteristic 
that makes its diagnosis difficult is the frequent finding 
of hepatosplenomegaly and lymphadenopathy, which 
suggest myeloproliferative syndromes10,11.

Diagnosis is made by nucleic acid amplification tests, 
nucleic acid hybridization tests, or through cultures, 
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which are still considered the gold standard for Brucella 
identification. However, serological tests are the most 
widely used in endemic areas, due to their low cost and 
accessibility12,13. Although brucellosis can affect any 
organ, the development of splenic abscesses is 
extremely rare with an estimated frequency of occur-
rence of 0.05-0.7%. This complication is clinically rele-
vant because if not treated properly it can be 
life-threatening14,15. The objective of this article is to 
report a case of splenic abscess secondary to human 
brucellosis.

Clinical case

A 40-year-old male patient, who presented to the 
emergency department in May 2023 for approximately 
21 days, generalized weakness, hyporexia, prolonged 
fever of more than 15  days of evolution, periodic, of 
unquantified nocturnal predominance, which subsides 
with antipyretics transiently and generalized headache. 
The picture is accompanied by unintentional weight 
loss of 10 kg in approximately 3 months. As a personal 
history, smoking since the age of 20, suspended 
6 months ago, chronic alcoholism since the age of 30, 
suspended 6  months ago, and consumption of dairy 
foods produced in the community allegedly without 
pasteurization.

On physical examination, he was neurologically 
intact. Chest with decreased respiratory murmur, voice 
transmission, and dullness to percussion in the left 
hemithorax, integrating pleural effusion syndrome. 
Right hemithorax without pathological alterations. Pre-
cordium with rhythmic heart sounds without aggre-
gates. Globose abdomen, palpable hepatosplenomegaly 
5 cm below the rib margin, hepatalgia to the palmoper-
cussion, upper and lower limbs without pathological 
data lower limb with strength and muscle tone without 
alteration.

Due to the symptoms and the history of consumption 
of unpasteurized dairy products, laboratory and cabinet 
studies (blood count, procalcitonin, blood cultures, 
Rose Bengal staining, standard agglutination tests 
(SAT), agglutination test in the presence of 2-mercap-
toethanol, and a contrasted thoraco-abdominal com-
puted tomography [CT]) are performed to rule out and/
or confirm the diagnosis of brucellosis. However, no 
other studies were conducted to look for brucellosis 
involvement in other organs and systems. Seventy-two 
hours later, laboratory results are obtained, which show 
positivity for Rose Bengal staining, as well as for SAT 
and agglutination test in the presence of 

2-mercaptoethanol, (2-ME) with titers of 1:150 for SAT 
and 1:80 for 2-ME. Contrasted thoraco-abdominal CT 
scan shows a hypodense, well-defined, well-defined 
lesion, without reinforcement with contrast medium 
located in the lower pole of the spleen (Fig. 1); analyt-
ically, it is reported: procalcitonin 1.07 ng/mL, C-reac-
tive protein 154.0 mg/dL, hemoglobin (Hb) 11.50 g/dL 
with mean corpuscular volume of 86.6 fL, mean cor-
puscular Hb of 29.7  g/dL, and thrombocytopenia of 
95000/mL.

With confirmation of the diagnosis of brucellosis, treat-
ment with doxycycline 100 mg PO every 12 h for 6 weeks 
+ gentamicin at 5 mg/kg/day for 7 days is initiated.

The patient’s evolution was favorable, with remission 
of fever and dyspnea; biochemically, a signif-
icant decrease in procalcitonin 0.09  ng/mL versus 
1.07  ng/mL, Hb of 12.8  g/dL versus 11.50  g/dL, and 
184000 platelets/mm3 versus 95000/mL was observed 
with respect to her admission. An appointment was 
made to the external internal medicine clinic in 1 month 
for follow-up.

Conclusions

In the case of our patient, several factors favored 
brucellosis infection, among them, it is worth noting that 
Mexico is one of the countries with the highest inci-
dence of brucellosis in Latin America as a result of its 
fragile health system and the poor conditions of the 
population3,4. In addition, our patient had a history of 
ingestion of unpasteurized dairy products, which rep-
resents one of the most important risk factors for the 
transmission of the disease16,17, favored by two import-
ant factors, on the one hand the deficiency of sanitary 

 Figure 1. Thoraco-abdominal computed tomography, 
with the presence of a hyperdense lesion, well-defined 
and defined in the upper pole of the spleen (red arrows). 
A: axial and B: sagittal cutting.
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controls of farm animals, especially in rural areas, and 
on the other the total absence of sanitary controls for 
food processing by the local population3,4.

An important aspect that we must highlight about our 
patient was the fact that the clinical picture with which 
he was admitted to the emergency department charac-
terized by anemia, weight loss, fever, and splenomegaly 
suggested the onset of tuberculosis or a myeloprolifera-
tive disease, both exclusionary diagnoses in the case of 
brucellosis. However, without a history of the patient’s 
consumption of supposedly unpasteurized dairy prod-
ucts, they could delay the diagnosis and specific treat-
ment of brucellosis and, thus, increase the risk of severe 
complications1. On the other hand, although systemic 
brucellosis is rare, there are reports of Brucella infection 
of the spleen, although this entity is extremely rare14,15, 
this could be explained by the ability of Brucella to infect, 
survive, and replicate within macrophages located in 
reticuloendothelial organs, which is done through multi-
ple mechanisms including its ability to alter phagocyto-
sis. Prevent apoptosis or modulate the host’s innate 
immune response by directly regulating the elements of 
the signaling pathway, mediated by the toll-like recep-
tor-4 receptor adapter and MyD88-adapter-like13,18-20.

In the case of the first-choice treatment for brucello-
mas, this has not yet been determined; however, several 
antibiotic treatment guidelines have been suggested, 
which depend on several factors such as accessibility, 
costs, adverse reactions, or the coexistence of other 
infectious diseases such as tuberculosis in the case of 
double or triple regimens with rifampicin, such as dox-
ycycline-rifampicin-quinolone, doxycycline-rifampi-
cin-aminoglycoside, or rifampicin-aminoglycoside; 
however, these could be contraindicated in countries 
with high rates of rifampicin resistance.

Although the scheme recommended by the World 
Health Organization establishes the triple regimen with 
doxycycline-rifampicin-streptomycin as the first scheme 
of choice21; in the case of our patient, the lack of adher-
ence, socioeconomic conditions, availability, and acces-
sibility of drugs in our hospital determined the 
administration of a double scheme consisting of doxy-
cycline at a dose of 100 mg orally for 6 weeks + genta-
micin at a dose of 5 mg/kg IV every 24 h/week. However, 
7 days after starting the pharmacological treatment, 
streptomycin was replaced by gentamicin due to the 
high cost of streptomycin. Finally, it should be noted that 
in case of severe complications associated with splenic 
brucelloma, non-surgical drainage should be performed 
as described by Del Arco et al. due to the lower com-
plication rate and high success rates22.

Finally, an important limitation of our clinical case 
was the fact that we could not perform subsequent 
studies on our patient to evaluate the response to med-
ical treatment, this is common in second-level hospitals 
where the population living in rural areas is itinerant 
and, in most cases, does not attend follow-up consul-
tations after the start of any medical treatment.
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CLINICAL CASE

Abstract

Liposarcomas are the most common malignant soft-tissue tumors in adults, predominantly occurring in the extremities and 
retroperitoneum. Only 3.6% of these tumors affect the scrotum, including the spermatic cord, testicular tunics, and epididymis. 
We present the case of a 53-year-old man with iliac fossa pain and increased left scrotal volume. Imaging studies included 
an inguinal ultrasound under stress and computed tomography (CT), which showed the protrusion of the hernial sac with a 
well-defined wall and fatty content through the inguinal canal. During laparoscopic hernioplasty, a lipomatous tumor was 
found in the spermatic cord, leading to testicular lumpectomy and left orchiectomy. Histopathological examination revealed 
a 13 cm well-differentiated liposarcoma, with no evidence of lymphovascular or perineural invasion. Ultrasound was the first 
study performed due to its availability and usefulness in diagnosing hernias. However, the atypical appearance of the hernial 
sac content on ultrasound prompted the performance of a CT scan to better characterize the lesion and rule out other 
pathologies. In conclusion, spermatic cord liposarcoma is a rare entity that can mimic an inguinal hernia. It is essential to 
consider it as a differential diagnosis in cases of inguinal hernia. Advanced imaging studies can improve the accuracy of 
pre-operative diagnosis.
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Introduction

Liposarcoma is a group of rare neoplasms with an 
incidence of < 1/100,000 new cases per year. Despite 
its rarity, it is the most frequent subtype of soft-tissue 
sarcomas, accounting for approximately 85% of these 
tumors1. The diagnosis is made predominantly in indi-
viduals between 40 and 60 years of age and the most 
common sites of presentation are the extremities and 
retroperitoneum, although it can also be found in the 
scrotum. The incidence of liposarcoma in this location 
is low (3.6%), within the scrotum it can affect the sper-
matic cord (76%), the testicular tunica (20%), or the 
epididymis (4%)2.

There are genetic risk factors, such as Li-Fraumeni 
syndrome and neurofibromatosis type  1, as well as 
environmental factors such as exposure to ionizing 
radiation or certain chemicals, although their etiology 
remains largely unknown3. The World Health Organiza-
tion classifies liposarcomas into five histological sub-
types: myxoid, well-differentiated, dedifferentiated, 
round cell, and pleomorphic4. Spermatic cord liposar-
coma represents a diagnostic challenge due to its silent 
evolution and its similarity to other more common 
pathologies, such as inguinal hernia, hydrocele, sper-
matocele or testicular tumors5. The available imaging 
techniques do not always allow a specific diagnosis6. 
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This article presents a case of well-differentiated liposar-
coma of the spermatic cord, initially diagnosed as bilat-
eral inguinal hernia in clinical and imaging studies.

Case presentation

This is a 53-year-old male patient who presented to 
the emergency department due to pain in the left iliac 
fossa during physical exertion. In his clinical history, 
type 2 diabetes controlled with metformin and arterial 
hypertension under treatment with losartan are 
reported. The clinical picture had begun a month 
before the consultation, with pain in the inguinal region 
after loading efforts. Imaging studies performed 
included stress inguinal ultrasound and computed 
tomography (CT), which revealed the presence of a 
non-reducible left indirect inguinal hernia and a reduc-
ible right inguinal hernia with ipsilateral hydrocele 
(Figs. 1 and 2). Color Doppler ultrasound showed no 
vascular abnormalities. Ultrasound was the first study 
performed due to its availability and usefulness in the 
diagnosis of hernias. However, the atypical appear-
ance of the contents of the hernial sac on ultrasound 
prompted a CT scan to better characterize the lesion 
and rule out other pathologies.

The patient underwent surgery for bilateral inguinal 
hernioplasty with laparoscopic mesh placement. During 
the intervention, a lipomatous tumor was identified in the 
spermatic cord, which led to a lumpectomy of the sper-
matic cord, left orchiectomy, and lymph node dissection. 
Histopathological analysis revealed a well-differentiated 
liposarcoma of 13 × 8 × 3 cm in the distal third of the 
spermatic cord, with no evidence of lymphovascular per-
meation or perineural invasion. The surgical margins 
were reported to be free of neoplasia (Fig. 3). Immuno-
histochemical findings showed positivity for MDM-2, 
protein P53, CDK-4 and CD34, with a proliferation index 
of < 10%. The degree of differentiation was 1, according 
to the French classification of sarcomas (differentiation 1, 
mitosis 1, and necrosis 0) (Fig. 4).

Discussion

According to the literature, the tomographic findings of 
liposarcoma can be varied depending on the histological 
subtype. In the specific case of well-differentiated lipo-
sarcoma, CT imaging usually presents as a predomi-
nantly lipomatous mass with thick septa or non-lipomatous 
focal nodules. In this patient, CT showed homogeneous 

fat attenuation without septa, which is more characteris-
tic of an inguinal hernia. Since inguinal hernias are a 
common and typically clinically diagnosed pathology, 
imaging studies play a key role in differentiating them 
from other pathologies of the inguinal region.

Presentation of soft-tissue tumors in adults is rare. 
The incidence is estimated to range from 4-5 cases per 
100,000 inhabitants per year, of which < 1/100,000 are 
identified as liposarcomas1,2. The different histological 
subtypes of liposarcomas have prognostic relevance. 
Well-differentiated liposarcoma is recognized by its low 
risk of distant metastasis; however, it has a high rate 
of local recurrence. In the event of recurrence, it may 
be due to a dedifferentiation event, which is directly 
associated with increased aggressiveness and a worse 
prognosis6,7. Diagnosis of soft-tissue tumors, including 
sarcomas, has an inaccuracy rate of 20-30%, due to 
several factors:
–	 Its rarity, given its low incidence and the existence of 

up to 70 subtypes with variable clinical and morpho-
logical characteristics.

–	The intrinsic complexity of these tumors, since traditional 
morphological criteria of malignancy, such as the degree 
of cell differentiation, are not always applicable.

–	Technological limitations, since diagnosis requires 
the combination of microscopic morphology, immu-
nohistochemistry, and molecular genetics.

–	The lack of clinical experience with these neoplasms, 
due to their low prevalence5.

Figure 1. Image of plain tomography of the pelvis at the 
level of the scrotal pouch, in axial section and with 
soft-tissue window. An ovoid image with a well-defined 
contour and a thin hyperdense wall is observed, which is 
heterogeneous in appearance with a predominance of fat 
(hypodense on average of −80 UH), as well as isolated 
hyperdense lines in its interior. It occupies the left scrotal 
pouch extending from the ipsilateral inguinal canal.
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(MRI) is the imaging study of choice. However, ultra-
sound is usually the first study requested in these cases, 
although it should be complemented with MRI, which 
provides a better prognostic value in well-differentiated 
liposarcomas. MRI reveals fatty masses occupying about 
75% of the lesion, with low-density features typical of a 
lipoma. Major prognostic factors include tumor size, the 
presence of necrosis, and its location. In addition, radi-
ography and CT are useful for ruling out bone tumors, 
while positron emission tomography is recommended for 
monitoring and evaluation of the risk of recurrence8.

The most commonly used immunohistochemical 
markers in the diagnosis of liposarcomas include MDM2 
and CDK4, which are expressed in 100% and 90% of 
cases of well-differentiated and dedifferentiated liposar-
comas, respectively. However, MDM2 has low specific-
ity, which makes it difficult to interpret, especially in the 
presence of macrophages. On the other hand, CDK4 
has limited sensitivity6. The treatment of choice is sur-
gical, using high orchiectomy and resection of sur-
rounding tissue to achieve tumor-free margins. 
However, information on the risk of recurrence and 

Figure 3. Left testicle and tumor weighing 316 g. Testicle 
measures 5.0 × 3.5 × 3.0 cm, when cut the testicular 
parenchyma is solid, light brown, soft, and spongy in 
appearance without obvious macroscopic lesions. 
Spermatic cord measuring 10.5 × 1.5 × 0.8 cm. Tumor 
found in the spermatic cord of 13.0 × 8.0 × 3.0 cm, ovoid 
and lobed, the capsule is smooth and light yellow; when 
cut it is solid, light yellow, and soft.

Figure 2. A: coronal plane image of abdominopelvic plain tomography with emphasis on the left inguinal region and 
with a soft-tissue window. A saccular image with a well-defined contour and a thin hyperdense wall was observed, 
which is heterogeneous in appearance with a predominance of fat (hypodense on average of −80 HU), as well as 
isolated hyperdense lines inside. It occupies the left inguinal canal from its upper third to the ipsilateral scrotal 
pouch. B: coronal plane image of abdominopelvic plain tomography with emphasis on the left inguinal region and 
with a soft tissue window. A saccular image with a well-defined contour, thin wall and fat content was observed, 
which occupied the left inguinal canal from its upper third to the ipsilateral scrotal pouch, conditioning caudal 
displacement of the testicle. C: computed tomography image with multiplanar reformatting in the oblique plane 
where a hernial defect of 20 mm is observed in the left inguinal canal, as well as protrusion of the hernial sac of 
18 × 5 mm and fat content with poor interface of the spermatic cord and that conditions inguinoscrotal occupation.

cba

For soft-tissue tumors, especially those located in the 
extremities, pelvis, or trunk, magnetic resonance imaging 
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distant metastasis varies depending on the surgical 
approach (such as reoperation to reduce recurrence or 
lymphatic dissection). The use of radiotherapy and adju-
vant chemotherapy has not shown high effectiveness in 
these cases9,10.

Conclusions

The patient was consulted with the oncology ser-
vice for oncological follow-up and surveillance. Long-
term follow-up is recommended due to the risk of 
local recurrence in this type of tumor. Liposarcoma is 
a rare neoplasm with a wide variety of clinical pre-
sentations. Its silent evolution and the presence of 
multiple differential diagnoses, together with the lack 
of a clear etiology, represent a significant challenge 
for diagnosis. The case presented in this paper exem-
plifies the management of an unexpected transoper-
ative diagnosis. Currently, the different modalities of 
imaging studies not only facilitate a more accurate 
diagnosis but also allow for adequate monitoring of 
the disease.
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CLINICAL CASE

Abstract

Primary retroperitoneal mucinous neoplasms (PRMCNs) are infrequent and have a remarkable prevalence in women, with a 
ratio of 9.4:1 compared to men. This statistic is especially relevant today, as this condition was previously believed to be 
exclusive to women. We present the clinical case of a 60-year-old male patient with a retroperitoneal tumor. A retroperitoneal 
tumor resection was performed, revealing a mucinous, lobulated tumor surrounding the ureter and displacing the right renal 
unit and great vessels. As physicians, it is important to take into account this pathology and not to exclude its incidence in 
men. According to an article published in 2019, 19 cases of PRMCN have been reported, of which two correspond to men. 
In conclusion, primary retroperitoneal mucinous cystic neoplasms present a challenge for pre-operative management due to 

the lack of specific data available on this entity.
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Introduction

Primary retroperitoneal mucinous neoplasms 
(PRMCNs) are rare tumors, predominantly in the 
female population. Most neoplasms are found in the 
left or right lateral retroperitoneal space1,2. Histologi-
cally, they resemble ovarian mucinous tumors and are 
similarly classified into the following three categories: 
benign mucinous cystadenoma, borderline mucinous 
cystadenoma, and malignant mucinous cystade-
noma3,4. Pre-operative diagnosis is often confusing 
due to vague and non-specific clinical signs and symp-
toms, and the inability of radiology to determine the 
exact site of origin5. The etiology, biology, pathogene-
sis, and prognosis of PRMCN are still unclear since 

there is originally no epithelial tissue in the retroperi-
toneum3,5. Several hypotheses have been formulated 
with the purpose of clarifying the potential origin of 
these neoplasms. However, to date, some theories 
have gained greater acceptance within the community 
than others, underscoring the continued need for rig-
orous research and thorough analysis to accurately 
discern the mechanisms underlying the genesis of 
these neoplastic diseases.

We report the case of a 60-year-old male patient 
with a history of previous surgeries, who presented 
with non-specific and intermittent abdominal pain. Fol-
lowing clinical evaluation and imaging studies, a diag-
nosis of PRMCNM was made, a rare entity that is 
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difficult to diagnose due to its vague symptoms and 
the lack of consensus regarding its origin and 
pathogenesis.

Clinical case

A 60-year-old male patient with a significant history, 
open appendectomy secondary to acute appendicitis 
(2001), left arthroplasty secondary to gonarthrosis 
(2016); both procedures are reported without compli-
cations. The patient began suffering 4 months before 

surgery, with non-specific and intermittent abdominal 
pain predominantly in the right hypochondrium, report-
ing a pain intensity of 4/10 on a Visual Analog Scale, 
dull type without irradiation or aggravating factors, with 
increased volume of the right hemiabdomen and data 
of intestinal pseudo-occlusion, so he went for evalua-
tion. On admission, the patient denied pain, vomiting, 
fever, hematuria, lithuria, pyuria, or alterations in void-
ing mechanics. On physical examination, inspection 
revealed a globular abdomen due to adipose pannic-
ulus, with increased volume in the right hemiabdomen 
without color changes; on auscultation normoactive 
peristalsis; soft and depressible abdomen, not painful 
on palpation, reducible, without data of peritoneal irri-
tation, palpable in the right hemiabdomen, non-painful 
tumor, bilateral Giordano negative. Therefore, a com-
puted tomography (CT) scan was performed, which 
revealed the right renal unit with contrast medium 
uptake, failing to visualize the ureter in excretory 
phase, hypodense retroperitoneal lobulated image of 
8.9 × 5.6 × 10.91  cm with altered morphology, dis-
placed toward the ipsilateral diaphragm, with change 
in situation and anatomy. There is evidence of pyelo-
caliceal dilatation, and a hypodense, lobulated image 
in the right ureter topography with dimensions of 19.7 
× 8.9 × 20.8 cm with a density of 14.21 HU (Fig. 1). As 
a complementary diagnostic study, cystoscopy was 
performed, revealing multiple hypervascularized tra-
beculations in the bladder that obstructed the 

Figure 1. The computed tomography scan reveals a well-defined mass in the right retroperitoneum with a cystic, 
lobulated, and heterogeneous appearance, likely with mucinous features typical of neoplasms with mass effect.  
A: axial view; B: coronal view.

BA

Figure 2. Retroperitoneal tumor capsule. The arrow 
indicates the ureter attached to the retroperitoneal 
tumor capsule.



H. Rivera-Astorga et al.  Mucinous cystic tumor with incidentaloma

51

visualization of the ureteral meatus. A protocol for sur-
gical treatment of the neoplasm was established in 
which a simple open right nephrectomy was performed 
with resection of the tumor with mucinous content 
(Fig.  2), lobulated, surrounding and adhering to the 
ureter making its release impossible, displacing the 
right renal unit and great vessels, approximately 4,000 
CC of mucinous material were drained. The patient 
had an adequate post-operative recovery and was dis-
charged after a 4-day hospital stay, with follow-up care 
provided at an outpatient clinic. The pathology report 
describes cystic mucinous neoplasm with high grade 
dysplasia with focus in a capsule of 5 mm × 4 mm in 
retroperitoneal space; a peritoneal fluid sample was 
taken where malignant cells were reported (Fig.  3). 
Follow-up by the oncology department, where a study 
protocol was initiated in search of the origin of the pri-
mary tumor. Due to the pathological report describing 
a focus of invasive adenocarcinoma in the capsule of 
the mucinous neoplasm, a study protocol was initiated, 
including the evaluation of tumor markers CA 19-9 and 
carcinoembryonic antigen, both of which were within 
normal limits. The patient has been under close fol-
low-up by the oncology department for 2 years, under-
going imaging studies (CT scans) every 6  months, 
along with tumor marker assessments, to detect any 
potential recurrence or disease progression at an early 
stage. So far, all results have been negative, and the 
patient has shown favorable clinical progress with no 
signs of relapse. Outpatient monitoring will continue as 
per medical recommendations to ensure long-term  
disease control.

Discussion

PRMCNs are very rare tumors, are uni or multilocu-
lated cystic tumors with a fibrous capsule and lined by 

a mucin-producing epithelium, associated with a sub-
epithelial stroma, which was initially described as sim-
ilar to the ovary6. The first case was reported in 1889 
by Bassini, where he described a case of cystic ade-
noma morphologically resembling a mucinous cystad-
enoma of the ovary5, and the first male patient with 
PRMCN was described in 1994. The prevalence of 
PRMCN among resected retroperitoneal neoplasms 
was 1.95%6. They have a female predominance with a 
female-to-male ratio of 9.4:1 and are most frequently 
seen in young adults5. The median age at diagnosis 
was 42.0 years (range 18-86 years), with females being 
significantly younger than males at diagnosis (42.0 years 
vs. 62.2  years, p = 0.005)7. Despite efforts to under-
stand the pathogenesis of these neoplasms, no defin-
itive conclusion has yet been reached. Several 
explanatory theories have been proposed, with four of 
them standing out for their relevance, prominence, and 
acceptance in the scientific literature. The first expla-
nation is that PRMCs arise from teratomatous lesions, 
in which columnar epithelium becomes the predomi-
nant cell line8,9. The second possibility is that they arise 
from ectopic ovarian tissue8; however, ovarian tissue 
has never been found within a retroperitoneal mucinous 
cystadenocarcinoma8,10. The third hypothesis is that the 
tumors are remnants of the embryonic urogenital appa-
ratus, in which cysts develop from specialized meso-
thelial cells of the urogenital ridge. The latest and most 
widely accepted theory is that PRMCs are produced by 
invaginations of the peritoneal epithelium during embry-
onic growth and subsequently undergo metaplasia8. An 
incidentaloma is an unexpected finding. In this case, it 
was discovered incidentally during the histopathologi-
cal examination of the renal capsule, revealing a malig-
nant adenocarcinoma localized in this structure. The 
clinical presentation of this pathology exhibits remark-
able specificity and variability, which implies 

Figure 3. Microphotographs stained with the hematoxylin and eosin method. A: fibroconnective tissue with mucin 
(magnification ×10). B: epithelium with high-grade dysplasia (magnification ×40). C: dysplastic epithelium 
(magnification ×40).
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considerable difficulty in pre-operative diagnosis. The 
absence of specific laboratory tests, pathognomonic 
signs, or distinctive radiological findings makes it diffi-
cult to discriminate precisely between neoplasms of 
renal, ovarian (in female patients), or other possible 
origins. In the different sources consulted, CT of the 
abdomen is described as the test of choice to evaluate 
the extension of the tumor, its distribution, and to carry 
out surgical planning. It has been described that explor-
atory laparotomy with radical resection without effusion 
or rupture is the standard therapy and the most import-
ant prognostic tool5,7. It is definitely important to remove 
these tumors without rupturing them, and laparoscopic 
removal should be avoided if the histology of the tumor 
is unclear11. Regarding the application of adjuvant treat-
ment after resection, it is not established due to its 
limited reported evidence. It is very important to make 
the diagnosis in time as well as the treatment, since 
there may be complications such as rupture, infection, 
and malignant transformation, making the prognosis 
more unfavorable. The prognosis of patients with these 
tumors remains uncertain due to their rarity and the fact 
that most patients were not followed up for 24 months3.

Myriokefalitaki reported a 5-year overall survival of 
75.4% for PRMCs. It should be noted that in the majority 
of reported cases, follow-up did not exceed 5 years7,12.

Conclusion

PRMCN is complex to diagnose due to the lack of 
specific evidence. There are no radiological patterns or 
serum markers that initially suggest this entity, and 
biopsy is risky due to the possibility of tumor dissemi-
nation. The challenge lies in determining the type of 
tumor before surgery, which allows for more accurate 
and less risky surgical planning. This is crucial to avoid 
complications such as cyst rupture, which occurred in 
our patient.
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Intestinal endometriosis as a cause of intestinal stenosis. 
A case report
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CLINICAL CASE

Abstract

Endometriosis affecting the terminal ileum is a rare condition, appearing in 1-7% of women with endometriosis, with second-
ary intestinal occlusion estimated in 7-23%. Diagnosis before surgery is difficult and requires a high clinical suspicion; it 
should be a differential diagnosis in all women with abdominal pain. The clinical case is a 26-year-old female presented with 
abdominal pain and a lack of bowel movements, with poor response to medical management. A computed tomography scan 
shows signs suggestive of intestinal obstruction, leading to surgical treatment. A diagnostic laparoscopy was initially planned; 
however, due to the unavailability of the necessary equipment, a laparotomy was performed. Two areas of stenosis were found 
in the terminal ileum, managed with a right hemicolectomy and ileocolic anastomosis. Pathology reports revealed endome-
triotic implants in the areas of obstruction. In conclusion, while there is not established consensus regarding surgical  
management, a minimally invasive approach is recommended when feasible. Diagnosis can be confirmed only on histopatho-
logical examination of the surgically resected specimen. The decrease in abdominal pain, gastrointestinal discomfort, and the 
improvement in the quality of life are evident following surgical treatment.

Keywords: Ileal endometriosis. Right hemicolectomy. Occlusion. Intestinal resection. Endometriosis. Stenosis.

*Correspondence: 
José M. Ruvalcaba-Vallarta  

E-mail: josruval79@gmail.com

Available online: 30-05-2025  

Rev Med Hosp Gen Mex. 2026;89(1):53-58 

www.hospitalgeneral.mx

Date or reception: 14-08-2024

Date of acceptance: 21-10-2024

DOI: 10.24875/HGMX.24000060

0185-1063/© 2024 Sociedad Médica del Hospital General de Mexico. Published by Permanyer. This is an open access article under the 
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Endometriosis is defined as the presence of endo-
metrium in an abnormal or ectopic location. Histologi-
cally, it is the presence of endometrial-like tissue or 
glands outside the uterine cavity. It is a hormone-de-
pendent gynecological disorder that is most often seen 
in reproductively active women1,2.

It is a common cause of pain and infertility, but it also 
negatively affects quality of life, intimate relationships, 
participation in daily activities, social activity, produc-
tivity, and income2.

In their study, Fuldeore et al. report that the prevalence 
of diagnosed endometriosis was estimated at 6.1% (2,922 

out of 48,020 women surveyed); 52.7% of women were 
between 18 and 29 years old when they were diagnosed 
with endometriosis. The majority (86.2%) of women 
experience symptoms before diagnosis3. In Mexico, the 
incidence of endometriosis in women with primary and 
secondary infertility diagnoses has been studied, reach-
ing 34.5% in a sample of 197  patients; however, the 
number of fertile patients with endometriosis is unknown2.

The main theories about the pathogenesis of endo-
metriosis seek to explain the appearance of endometrial 
tissue outside the uterus. Among them are: the theory 
of retrograde menstruation, proposed by Sampson in 
1927, suggests that during menstruation, part of the 
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flow moves through the fallopian tubes into the perito-
neal cavity, carrying with it endometrial cells that adhere 
and proliferate in ectopic locations. Although it explains 
the presence in the peritoneal cavity, it fails to justify 
other locations of the disease. Theory of coelomic 
metaplasia: states that peritoneal mesothelium cells 
can transform into endometrial tissue under specific 
hormonal or inflammatory stimuli. This could explain 
the presence of endometriosis in more atypical sites, 
such as the diaphragm, where the phenomenon of ret-
rograde menstruation would not have a direct role. 
Theory of lymphatic and blood dissemination: It pro-
poses that endometrial cells migrate through the lym-
phatic system and blood circulation, which would justify 
the appearance of endometriosis in distant organs such 
as the lungs, brain, or even in the skin. Immunological 
theory: Suggests that a dysfunction of the immune sys-
tem prevents the recognition and elimination of endo-
metrial cells outside the uterus, allowing them to implant 
and grow. This would help to understand why some 
women with retrograde menstruation develop the dis-
ease, whereas others do not. Theory of genetic predis-
position and epigenetics: Recent studies indicate that 
there are genetic and environmental factors that pre-
dispose some women to develop endometriosis, alter-
ing the expression of certain genes and favoring the 
formation of lesions. Together, these theories indicate 
that the pathogenesis of endometriosis is complex and 
multifactorial, combining immunological, genetic, hor-
monal, and anatomical characteristics to different 
degrees depending on each case1,4-6.

Endometriosis affecting the gastrointestinal tract 
(infiltrating deep endometriosis) has been reported in 
between 3% and 37% of menstruating women. It is 
seen in the rectum-sigmoid, cecum, small intestine, 
and appendix in decreasing order of frequency. Involve-
ment of the ileum is quite rare, and obstruction of the 
small intestine is very rare. Only a few cases have 
been reported so far, and all required emergency 
surgery5,6.

We present the case of a patient with intestinal endo-
metriosis who presented with intestinal pseudocclusion 
data, requiring emergency surgery. The diagnosis of 
endometriosis in the ileum was made by histopathology 
in the resected specimen.

Case presentation

This is a 26-year-old female patient, with no medical 
or surgical history before admission, date of last 
period 2 weeks before, regular cycles of 28 × 4 days, 

active sex life with barrier contraceptive method, dys-
menorrhea of more than 5 years of evolution, attended 
in the emergency department for the presence of 
abdominal pain of 2  weeks of evolution, intermittent 
type, located in the right iliac fossa as well as in the 
hypogastrium, mild-to-moderate intensity, without irra-
diation to other areas and without apparent attenua-
tion or aggravating factors, as the only accompanying 
symptom he mentioned absence of bowel movements 
6 days before admission but with the presence of fla-
tus, she self-medicated with oral analgesic having 
partial improvement, two similar previous conditions 
which were self-limiting.

On arrival at the emergency department, she had 
vital signs within normal parameters, physical examina-
tion with flat abdomen, slight distension, peristalsis 
present, decreased in frequency, pain on deep palpa-
tion generalized without evidence of acute abdomen, 
rest without alterations. As part of the diagnostic 
approach, laboratory tests were requested with only an 
alteration in leukocytosis of 14.08 (×109/L) at the 
expense of neutrophilia 79.5%. An abdominal X-ray in 
two positions and an abdominal ultrasound without 
reporting alterations.

As none of the studies were inconclusive and pain 
had decreased, strict medical surveillance was decided 
with bowel rest, defecatory surveillance, and analge-
sics. 24 h later, she again presented abdominal pain, 
absence of bowel movements, no fever, nausea or 
vomiting, demotion in leukocytosis and neutrophilia, for 
which a tomography of the abdomen and pelvis con-
trasted with the following findings: thickening of the ileal 
wall, maximum caliber of 44  mm, discrete striation of 
fat at the level of the terminal ileum at its junction with 
the cecum in close relation to the apparent right annex, 
rest unaltered.

It was decided to perform diagnostic laparoscopy; 
however, the equipment was not available, so laparot-
omy was performed, showing 12 areas of stenosis at 
the level of the terminal ileum, the first at 8 cm from the 
ileocecal junction, with an occlusion of 100% of its 
lumen when it rotated on its own axis, the second at 
15  cm from the ileocecal junction with occlusion of 
approximately 60% of its lumen (Fig. 1). A right hemi-
colectomy was performed with mechanical ileotrans-
verse anastomosis. The histopathological report of the 
specimen sent was: endometriosis in the muscle wall 
and serous wall of the ileum (transmural involvement), 
as well as secondary extrinsic compression in two 
areas, surgical edges without histological evidence of 
lesion (Fig. 2).
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Figure 1. A: the area of stenosis in the terminal ileum (white circle), found as a finding during laparotomy, is 
appreciated. B: specimen resulting from right hemicolectomy with a stenosis area with torsion on its own axis  
(white arrow). 

The patient evolved favorably, tolerating a liquid diet 
at 24 h postoperatively and a normal diet at 36 h. The 
patient was discharged on the 6th day and summoned 
to an outpatient clinic for the removal of stitches, finding 
a wound in adequate condition. 2  months later, with 
total remission of symptoms, she was discharged from 
the General Surgery Service and sent to the Gynecol-
ogy Service due to histopathological diagnosis of 
endometriosis.

Discussion

Countless hypotheses and theories have been pro-
posed for the pathogenesis of endometriosis. From the 
implantation theory, which is currently the most widely 
accepted, to the stem cell theory. However, it is currently 
still a question to be resolved1,2,5,6. Endometriosis can 
be asymptomatic, but it also presents a wide variety of 
clinical manifestations, including pain, dyspareunia,  

BA

Figure 2. A: photomicrograph shows ileum mucosa. Below in the muscular mucosa, note the presence of glands and 
stroma with endometrial phenotype. B: photomicrograph shows glands and endometrial stroma without atypia, 
immersed in smooth muscle of the intestinal muscularis propria with transmural involvement.
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intermittent bleeding, and infertility. The symptoms that 
have the greatest impact on the quality of life of patients 
are those associated with pain, such as dysmenorrhea, 
profound dyspareunia, cyclic pelvic pain, dysuria, and 
dyschezia, which occur cyclically according to the men-
strual cycle. In addition, intestinal endometriosis can 
cause irritative functional symptoms, such as diarrhea, 
intestinal cramps, hematochezia, and mucus expulsion, 
due to the cyclic release of inflammatory mediators, as 
well as obstructive mechanical symptoms, such as con-
stipation and abdominal distension, caused by enlarged 
nodules, intestinal angulation and stenosis, and retrac-
tion of fibrotic tissue. Some specific symptoms, such 
as cyclic dysphasia and tenesmus, are typical of rectal 
endometriosis1,2,5-7.

To date, no individual classification system ade-
quately classifies endometriosis. The American Society 
for Reproductive Medicine’s revised criteria for staging 
endometriosis (revised American Society for Reproduc-
tive Medicine) are the most widely used and are useful 
for clinicians to explain the severity of endometriosis in 
simple terms to patients. The ENZIAN classification 
describes in detail infiltrating deep endometriosis (PID) 
involving retroperitoneal and/or abdominal structures. 
In addition, the ENZIAN classification is probably most 
useful when determined using imaging modalities and 
can be used for surgical planning; however, it has little 
acceptance worldwide1,8,9.

Previously, diagnostic imaging modalities were not 
very successful, but new advances in the field of imag-
ing show promising results for detecting intestinal 
lesions. In a report, Gillen et al. show that multislice 
tomography combined with oral contrast located 94.8% 
of intestinal endometriotic nodules10. Magnetic reso-
nance imaging has a high sensitivity for detecting 
endometriosis, but it has difficulty distinguishing it from 
other diseases, as well as being expensive10-12. Ultra-
sound, on the other hand, is an inexpensive and effi-
cient means of examining and diagnosing intestinal 
endometriosis. However, diagnostic accuracy depends 
significantly on the sonographer’s experience1,13.

Due to the low frequency and non-specific symptoms, 
multiple differential diagnoses should be considered, 
such as tuberculous enteritis, yersinia enterocolitis, car-
cinoid tumors, lymphomas, Behçet’s disease, and amoe-
bomas, among others. The final diagnosis is based on 
histopathology and the presence of endometrial epithe-
lial and stromal cells at ectopic sites2,5,6,11-13.

The quality of the available evidence on medical 
treatment for intestinal endometriosis is suboptimal. 
Most studies were not comparative. There are very 

few reported cases in which infiltrating deep intesti-
nal endometriosis has been resolved by non-surgical 
management when symptoms persist or worsen, 
and  with the disadvantage that treatment cannot be 
interrupted14.

Medical treatment should not be suggested if the 
lesion is located above the middle part of the rectum, 
the degree of lumen stenosis is > 60%, if the lesion 
infiltrates > 50% of the intestinal circumference, or if 
the largest diameter of the nodule is > 3  cm, 
the same rule is followed in the locations in the small 
intestine7,14-16.

Surgical treatment depends on the degree of intesti-
nal involvement and the clinical condition of the patient 
at the time of diagnosis. Ideally, it consists of intestinal 
resection of the affected ileal segment and primary 
anastomosis; however, cases have been reported in 
which right hemicolectomy is performed with or without 
anastomosis, preferring in either case the minimally 
invasive approach. When there is doubt of malignancy, 
resection with oncological criteria is justified and should 
be considered at the discretion of the surgeon17-22.

Although successful cases have been presented with 
medical management, high recurrence rates continue 
to be shown in contrast to patients who undergo resec-
tion, have significant and persistent long-term improve-
ment in pelvic pain, gastrointestinal discomfort, and 
quality of life, as well as a negligible recurrence 
rate14,23,24.

Pharmacological therapy plays a fundamental role as 
a complement to surgical intervention, both in the 
pre-operative period and, more significantly, in the 
post-operative phase. In the pre-surgical context, its 
use can contribute to the reduction of the size of the 
lesions, thus facilitating the intervention. Subsequently, 
in the post-operative period, pharmacological therapy 
is essential to reduce the size of residual implants, 
control the progression of the disease in cases where 
surgical resection has not been able to be carried out 
completely, as well as to prevent the recurrence of the 
disease25-27.

There are multiple therapeutic alternatives avail-
able for the management of endometriosis. Non-ste-
roidal anti-inflammatory drugs are a widely used 
option in the treatment of chronic inflammatory dis-
eases and have been shown to be effective in reliev-
ing primary dysmenorrhea. Combined oral 
contraceptives (COCs) and progestins, which are 
available in various presentations and routes of 
administration, represent the first line of hormonal 
treatment due to their efficacy and safety profile. 
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In cases where these therapies are not sufficient, the 
second line is mainly composed of gonadotropin-re-
leasing hormone agonists. Although these agents 
have shown positive results in women who do not 
respond to COCs or progestins, it is important to 
mention that they require the addition of complemen-
tary treatments. On the other hand, the use of 
danazol has decreased significantly due to the avail-
ability of hormonal options with a superior safety 
profile and better tolerability. Since there are few 
data available on the long-term efficacy and safety 
of aromatase inhibitors, they should be given only to 
women with symptoms refractory to other conven-
tional therapies in a clinical research setting26,28-31.

Studies have shown that vitamin C and vitamin E 
supplementation is effective in reducing the severity of 
dysmenorrhea and improving dyspareunia, as well as 
decreasing the intensity of pelvic pain in patients with 
endometriosis32-34.

Conclusion

Endometriosis with terminal ileum involvement is a 
rare and difficult to diagnose entity that can mimic mul-
tiple entities. This pathology should be suspected in all 
women of childbearing age who show intestinal symp-
toms without apparent causes traditionally demonstra-
ble as if it were a functional digestive disorder, especially 
because of the implications that emergency surgery 
can have. Minimally invasive surgery should be consid-
ered the standard of management due to its widely 
demonstrated benefits, as well as a follow-up in con-
junction with the gynecology service.
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Dear Editor:
We have read and analyzed the report on “Fungal 

multivalvular endocarditis: literature review and case 
report” by Herrera-Salgado et al.1. The clinical case 
and its analysis are interesting, on a clinical entity that 
is difficult to think of and more complicated to confirm 
by mycological tests. Most of these cases go unnoticed 
or are confused with bacterial infections, which are the 
most frequent. In this particular case, however, the 
identification was not reached due to the morphology 
presented in the periodic acid-Schiff (PAS) and Grocott 
stains, which correspond to blastoconidia or yeasts, 
without the presence of pseudohyphae, which rules out 
an infection by the various species of Candida, with the 
exception of Candida glabrata, which does not form 
these structures and which has now been classified as 
Nakaseomyces glabratus by phylogeny studies. 
Because in this case the agent could not be isolated, 
it is impossible to confirm the species; however, due to 
the morphology it presents, it is most likely an infection 
by Malassezia yeasts, which are integral parts of the 
microbiota of many parts of the body2.

In general, Malassezia endocarditis is exceptional 
and complicated to confirm; the two most involved spe-
cies are Malassezia furfur and Malassezia restricta, 
these as well as others are strict lipophilic, that is, they 
depend on fat sources, hence the culture media that 
are required, are special media that incorporate lipids 
such as Sabouraud + olive oil or Modified Dixon 
medium; both media are not inside of the series that 
should be done for cases of endocarditis and are only 

incorporated when the suspicion is high, so an image, 
such as the one put in the article, is highly suggestive 
of this infection2.

It is worth highlighting the issue with a couple of 
recent publications, Houhamdi-Hammou et al.3 and 
Zhang et al.4, in the first one highlighting the diagnosis 
of this type of endocarditis, when conventional cultures 
are negative (as in the case presented), and the sec-
ond is an analysis of the literature with 86 cases from 
37 studies, where most were premature infants (44.2%), 
followed by adults (31.4%). The fungemia was caused 
by M. furfur in 79.1% and it should be noted that in just 
over half of the cases, the infection was obtained from 
blood from the catheter. The report highlights cathe-
ter-related infections, pneumonia, peripheral thrombo-
embolism, endocarditis, meningitis, peritonitis, and 
disseminated infections. Another source that may be 
the origin of this is parenteral feeding that is rich in 
lipids, and that can favor Malassezia infections; in this 
analysis, it was associated in 80.2% of cases. In gen-
eral, Malassezia spp. is sensitive to amphotericin B 
and to triazoles, particularly voriconazole, but not to 
echinocandins.

We conclude our commentary by indicating that it is 
good to see this type of report, because it allows us to 
analyze the problem of diagnosing fungal endocarditis, 
particularly when fungi and yeasts cannot be isolated 
by conventional methods, and incorporate Malassezia 
spp. infections into the possible causes.
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