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Case Report

Colon Cancer Surgery in Jehovah’s Witnesses Patients:  
Case Series and Literature Review

David Díaz-Pérez1,2, Laura Colao-García1,2, Nuria Chavarrías-Torija1, Jaime Zabala-Salinas1,  
Ana Gallardo-Herrera1,2, Juan Carlos Puyana3,4, Pablo Galindo-Jara1,2 and Luis Cabezón-Gutiérrez2,5*

Abstract
Background and objectives: The refusal of blood transfusions and blood derivatives compels surgeons to face clinical and 
ethical challenges. We reviewed our perioperative and long-term outcomes of Jehovah’s Witnesses undergoing colon cancer 
surgery to evaluate the feasibility of bloodless procedures.

Methods: We retrospectively analyzed data from patients with colon cancer and Jehovah’s Witnesses who underwent surgery 
between January 2014 and December 2023. A protocol was systematically followed to optimize hemoglobin levels and other 
parameters according to the Enhanced Recovery After Surgery guidelines.

Results: Sixteen patients underwent colon surgery, with a median age of 69 years and an equal gender distribution. Thirty-
seven and a half percent had preoperative anemia and were managed by a hematologist. All procedures were performed in 
accordance with oncological standards. Postoperative treatment included low molecular weight heparin, and hemoglobin lev-
els temporarily decreased postoperatively. No blood transfusions were needed during hospitalization. Two patients required 
surgical intervention due to postoperative hemorrhage. Complications included anastomotic dehiscence and perforation, with 
an overall morbidity rate of 25% and no 90-day mortality.

Conclusions: This study highlights the challenges in managing patients who reject blood products during colon cancer sur-
geries; however, the outcomes show results comparable to those of the general population with appropriate protocols. Pre-
operative optimization is crucial to reduce blood loss. Treatment of postoperative hemorrhage requires a lower threshold for 
intervention due to limited alternatives to blood products. Despite the limitations of the study, the findings advocate for careful 
monitoring and intervention. Larger studies are needed to validate these findings and improve care for this group of patients.
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Introduction

Colorectal cancer (CRC) is one of the most common cancers af-

fecting both sexes. In the United States, colorectal cancer remains 
the third most common cancer and the third leading cause of can-
cer-related death.1

It has been shown that the incidence of colon cancer per 100,000 
people decreased from 60 in 1976 to 46 in 2005 and, more recently, 
to 38 in 2016.1,2 Generally, 90% of CRC patients are diagnosed at 
50 years of age or older, with decreasing incidence and mortality 
rates in this age group since 1947 in women and since 1980 in 
men. However, both have been increasing for those under 50 years 
old.1,2

A report from the Surveillance, Epidemiology, and End Results 
for CRC, after conducting a retrospective cohort study, is consist-
ent with the information that the incidence of CRC in those under 
50 years of age has increased.3 The authors inferred an increase 
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in incidence for colon and rectal tumors of 90.0% and 124.2%, 
respectively, for patients aged 20 to 34 years in the year 2030.4

The treatment of colon cancer patients is defined according to 
the stage of onset, emphasizing the importance of a comprehensive 
strategy for diagnosis, evaluation, and treatment. In the American 
cohort of the international CONCORD-2 study, the five-year net 
survival was 90%, 70%, and 14% among those with localized, 
regional, or distant distribution of their colon cancer, respective-
ly.5 Surgery is the fundamental treatment for most colon cancer 
patients, except for those requiring chemotherapy in an adjuvant 
context.

The goal of surgery is to completely remove the tumor, the main 
vascular pedicle, and the corresponding lymphatic drainage area.6

The restoration of intestinal continuity through primary anasto-
mosis can be achieved in most patients undergoing uncomplicated 
colectomy.6 Complications associated with the surgical procedure 
itself include surgical site infection, ureteral injury, anastomotic 
leak, intra-abdominal abscess, enteric fistula, bleeding, and post-
operative intestinal obstruction, among others.7

The safety of colorectal surgery has dramatically improved over 
the past 50 years due to improvements in preoperative prepara-
tion, antibiotic prophylaxis, surgical technique, and postoperative 
management.7

In addition to other factors, perioperative morbidity and mortal-
ity after surgery largely depend on the patient’s associated comor-
bidities and baseline status at the time of surgery.7

Enhanced Recovery After Surgery (ERAS) protocols, which 
have been universally implemented for colon cancer surgery, 
have contributed to this improvement. In the case of our country, 
Spain, a clinical pathway called RICA (Intensified Recovery in 
Adult Surgery) has also been established, providing perioperative 
recommendations for surgical patients, including information on 
desirable preoperative hemoglobin levels as one of its guidelines. 
Since there is a correlation between preoperative anemia and post-
operative mortality, morbidity, and increased transfusion risk, it is 
recommended that preoperative hemoglobin concentration before 
surgical intervention be above 13 g/dL, regardless of gender/sex.8

There is no definite agreement on what the definitive hemo-
globin transfusion threshold level is, but the diverse literature and 
available studies seem to demonstrate that mortality increases in 
patients with hemoglobin concentrations below 5 g/dL. For healthy 
individuals, the threshold may be even lower, but comorbid con-
ditions such as oncological pathology requiring surgery, trauma, 
sepsis, and cardiovascular diseases may influence this figure.9

The role of anemia in the healing of anastomoses, one of the 
most feared complications in colon surgery, remains controver-
sial.10 Some authors have shown that in anemic patients, there is an 
increased incidence of colonic anastomosis dehiscence. Zaharie et 
al. have shown that low levels of serum hemoglobin (<9.9 mg/dL) 
are an independent factor for anastomotic fistula.11 Other authors 
found no effect of preoperative anemia on the incidence of fistu-
las.12 It seems possible that other factors associated with anemia 
in surgical patients are responsible for precipitating this complica-
tion, such as malnutrition, type of surgery, or hypovolemia causing 
tissue hypoxia.

On the other hand, recent studies have suggested a negative role 
of blood transfusions in the outcome of cancer patients, as they can 
depress the immune system and thus increase the risk of postopera-
tive infectious complications and/or the incidence of anastomotic 
fistulas, as published by Tadros et al.13 A multivariable analysis of 
factors associated with intestinal anastomotic fistulas showed that 
the incidence of digestive fistulas is significantly higher in trans-

fused patients compared to non-transfused patients, regardless of 
blood loss, hypotension, or preoperative hemoglobin.12 Boccola et 
al. also found that postoperative blood transfusion is an independ-
ent predictive factor for anastomotic leakage.14

Regardless of this controversial information about the benefits 
of blood transfusions in surgical patients, there are patients who 
do not accept receiving blood products under any circumstances. 
These are Jehovah’s Witnesses (JW), a group of people who en-
gaged in biblical analysis of traditional Christian doctrine under 
the leadership of Charles Taze Russell in the late 19th century in 
Pittsburgh, Pennsylvania, United States.15 Regarding the medical 
field, JW reject blood transfusions for religious reasons, as they 
affirm that both the Old and New Testaments decree it, because for 
God, blood represents life, and refraining from receiving it is to 
respect God, who gave them life (Genesis 9:4; Leviticus 17:10–14; 
Deuteronomy 12:23; Acts 15:28, 29).9 Currently, there are around 
eight million worldwide and more than 122,000 in Spain (one in 
every 400 Spaniards).

A study with JW showed that lower hemoglobin levels are as-
sociated with a higher risk of mortality in these patients. In a study 
with 300 patients who refused a blood transfusion, the odds of 
death increased by a factor of 2.5 for every 1 g/dL decrease in 
hemoglobin (Hb) at Hb of less than 8 g/dL.15 A more recent update 
from a single center receiving JW (n = 293) who refused blood 
transfusion reported an overall mortality rate of 8.2%, with twice 
the risk of death for each decrease of 1 g/dL in Hb value.16

However, they do accept receiving oral or intravenous iron 
therapy and administration of recombinant human erythropoietin, 
treatments that have been demonstrated to be effective in the perio-
perative management of patients with colon cancer and within the 
aforementioned RICA clinical pathway.8

In these challenging circumstances, healthcare professionals 
struggle between ensuring the highest quality of care and respect-
ing patients’ religious/cultural beliefs.17 This requires a well-es-
tablished communication with patients and their families so that 
decision-making is shared.

Several studies have been conducted on the medical and legal 
difficulties faced by physicians treating JW when involving the 
four fundamental principles of medical ethics (beneficence, non-
maleficence, autonomy, and justice).18 Overseeing these situations 
can be frustrating or seem irrational to doctors. Sometimes, blood 
refusal can lead to the patient’s death and contravene the principle 
of non-maleficence, but the principle of autonomy guided by in-
formed consent must be respected.

These patients present unique challenges, particularly in the 
context of anemia or sepsis, both of which can be complications 
of the surgical procedures necessary for the treatment of colon 
cancer. Previous studies focused on cardiac surgery suggest that 
bloodless patients have comparable outcomes to those receiving 
standard care.19 The scientific literature on these patients has tra-
ditionally been limited to the exposure of specific clinical cases or 
studies with limited retrospective data and no established guide-
lines to inform their management. During the bibliographic search, 
no source of information was found that combines this population 
group and their management and outcomes in colon cancer. This 
article is presented in a novel way with our series of JW patients 
with colon cancer, their management, and outcomes.

Materials and methods
We retrospectively analyzed data from patients with colon cancer 
and JW treated with surgery between January 2014 and December 
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2023 at the University Hospital of Torrejón (Madrid, Spain).
The inclusion criteria were: 1) patients over 18 years of age; 

2) JW patients; 3) patients diagnosed with localized colon cancer; 
and 4) patients who were candidates for surgical treatment. The 
exclusion criteria were absolute contraindication to surgery or rec-
tal cancer.

The surgical techniques used included: right hemicolectomy, 
right extended hemicolectomy, sigmoidectomy, left hemicolec-
tomy, subtotal colectomy, and appendectomy. Laparoscopic pro-
cedures were performed in all cases except for one sigmoidectomy 
due to tumor size.

A multidisciplinary team comprising anesthesiologists, hema-
tologists, oncologists, intensivists, and surgeons collaborated to 
develop preoperative optimization strategies. It is noteworthy that 
the perioperative protocol utilized for JW patients mirrored the in-
stitutional protocol routinely employed for transfusion-consenting 
patients. Our preoperative optimization protocol is based on the 
ERAS guidelines for colonic surgery.20,21

Preoperatively, comprehensive patient histories were obtained 
to identify potential medical conditions or medications warrant-
ing intervention. For instance, anticoagulant medications were dis-
continued to mitigate blood loss, with high-risk patients receiving 
bridging therapy involving therapeutic doses of low-molecular-
weight heparin.

Clinical data and blood tests facilitated the detection and clas-
sification of concurrent medical conditions, including coagulation 
defects and preoperative anemia. Anemia was defined based on Hb 
levels, adhering to World Health Organization criteria (Hb < 13 g/
dL for men and Hb < 12 g/dL for women).22

The multidisciplinary team evaluated patients requiring preop-
erative optimization to ensure optimal physical condition before 
surgery. During the intraoperative period, controlled hypotension 
was maintained to minimize bleeding. Blood salvage techniques, 
such as cell saver, were not available, and alternative blood-spar-
ing measures, such as acute normovolemic hemodilution, were not 
employed. Intravenous hemostatic agents were used as needed, 
emphasizing rigorous hemostasis techniques and the utilization of 
surgical hemostatic tools and non-blood-derived topical hemostat-
ics.

Postoperatively, most patients were monitored for 6 h, while 
those with high-risk comorbidities were monitored for 24 h in the 
Intensive Care Unit before transitioning to the ward. Antithrom-
botic prophylaxis commenced on postoperative day one with low-
molecular-weight heparin if bleeding risks were absent.

Anemia and postoperative inflammatory disorders were moni-
tored through blood tests. Intravenous iron was administered for 
Hb > 11 g/dL, while subcutaneous erythropoietin was adminis-
tered for Hb < 11 g/dL.

Routine postoperative imaging was not performed unless selec-
tively indicated in cases with deviations from the normal physical 
examination or abnormal clinical findings.

Resumption of oral feeding with a fractioned diet occurred on 
the first postoperative day, and protein and vitamin supplements 
were introduced after the first six postoperative hours.

All postoperative complications were recorded and classified 
according to the Clavien-Dindo scale.

The study was conducted in compliance with the ethical stand-
ards of our affiliated institutions and the principles outlined in the 
Declaration of Helsinki. The protocol was approved by the insti-
tutional review board of our institution. Individual consent for this 
retrospective analysis was waived.

The software IBM SPSS Statistics version 26 was used for sta-

tistical analyses. Continuous variables were reported as median 
and range, while categorical or dichotomous data were presented 
as percentages.

Results

Clinicopathological characteristics of the patients
Sixteen patients underwent scheduled colon surgery at our institu-
tion. Results obtained from our patients were compared with the 
current scientific literature. The clinicopathological characteristics 
are detailed in Table 1. The median age was 69 years (range, 45–
93), with a gender distribution of 50% female.

Patient treatments
All patients consented to treatment with erythropoiesis-stimulating 
agents (ESAs) to promote hematopoiesis. Preoperatively, anemia 
was detected in six cases (37.5%), prompting consultation with he-
matologists. Two patients (12.5%) required ESAs for optimization, 
and all six patients (37.5%) received intravenous iron treatment.

Surgical procedures included right hemicolectomy in nine pa-
tients (56%), one of which was an extended hemicolectomy; sig-
moidectomy in three patients (18.7%); left hemicolectomy in two 
patients (12.5%); sigmoid colectomy in one patient (6.7%); and 
ileocecal resection in one patient (6.7%). The median operative 

Table 1.  Preoperative clinicopathological patient data

Variable Number of  
patients (%)

Age, years, median (range) 69 (45–93)

Female 8 (50)

Diabetes Mellitus 4 (25)

Hypertension 10 (62)

Smoking habit 2 (12.5)

Chronic respiratory disease 3 (19)

Chronic renal disease 1 (6.25)

Preoperative Creatinine, median (range) 0.98 (0.6–3.12)

Preoperative erythropoietin 2 (12.5)

ASA

  1: 0

  2: 11

  3: 5

Histological diagnosis:

  Right colon adenocarcinoma: 6

  Transverse adenocarcinoma: 2

  Sigma adenocarcinoma: 3

  Left adenocarcinoma: 2

  Carcinoid ileocecal tumor: 1

  Appendicular mucocele: 1

  Follicular lymphoma: 1

ASA, American Society of Anesthesiologists.
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time was 135 m (range, 45–210), with a median lymph node yield 
of 15 (range, 3–45) for all malignant neoplasms. Detailed opera-
tive data are presented in Table 2.

Low-molecular-weight heparin was initiated on postoperative 
day (POD) 1 for all patients except one with suspected hemor-
rhage. Resumption of antiplatelet or anticoagulant therapy was 
determined based on clinical assessment.

Median preoperative and postoperative day 1 hemoglobin lev-
els were 13 g/dL (range, 8.9–16) and 11.4 g/dL (range, 9–12.9), re-
spectively. Median hemoglobin at discharge was 10.9 g/dL (range, 
8.2–12.8). Postoperatively, there was a transient decrease in me-
dian hemoglobin levels, likely attributable to intraoperative blood 
loss and subsequent inflammatory response. We hypothesize that 

stabilization of median hemoglobin levels near discharge reflects 
the resolution of inflammation and successful postoperative care, 
including erythropoiesis-stimulating drugs and dietary optimiza-
tion (Fig. 1).

Post-operative complications
No patients received blood transfusions during hospitalization. 
There was one patient with Hb levels under 8 g/dL (7.7) who had 
no indication of blood transfusion. Two patients experienced post-
operative hemorrhage requiring surgical reintervention.

Complications according to the Clavien-Dindo classifica-
tion included: grade I–II in one patient (6.25%) due to conserva-
tively managed anastomotic dehiscence; grade III in two patients 
(12.5%) with postoperative hemorrhage (epiploic bleeding in both 
cases, treated with electrocoagulation) requiring reintervention; 
and grade IV in one patient (6.25%) with postoperative perfora-
tion requiring reintervention and intensive care unit admission. 
The overall morbidity was 25% (four patients), while the 90-day 
mortality was 0% (Table 3).

Follow up
According to our long-term data, after 10 years of performing co-
lon cancer surgery in patients with blood transfusion refusal, six 
patients (37.5%) have completed oncological follow-up, and nine 
patients (56.25%) are currently under medical follow-up. None of 
them has presented recurrence. Only one patient was lost to fol-
low-up due to death from COVID-19 pneumonia (Table 4).

Discussion
A prerequisite for performing major surgical interventions in JW 
is consensus within the treatment team about the possibilities and 

Table 2.  Details of operative data

Variable Number of  
patients (%)

Colon surgeries:

  Right hemicolectomy 9

  Extended hemicolectomy 1

  Sigmoidectomy 3

  Left hemicolectomy 2

  Subtotal colectomy 1

  Ileocecal resection 1

Operating time, min, median (range) 135 (45–210)

Lymph node harvested, n, median (range) 15 (3–31)

Fig. 1. Perioperative hemoglobin values. DD, Day of discharge; POD1, postooperative day 1; POD3, postooperative day 3; Preop, preoperative.
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limitations of the procedure, as well as the management of the pa-
tients in the perioperative phase. This consensus should be based 
on thorough discussions with the patient and a precise plan to opti-
mize conditions to minimize blood loss. The purpose of this study 
is to demonstrate that this is feasible in JW patients who require 
oncological surgical interventions.9

The study sample consists of 16 patients. While this is a small 
sample size, the larger series of colon cancer in JW patients was 
not found in the literature.

The fact that 37.5% of patients in our series had anemia prior to 
surgery highlights the importance of preoperative evaluation and 
optimization in patients undergoing colorectal surgery. It also un-
derscores the need for multidisciplinary management, including a 
preoperative assessment by the hematology department.

Antithrombotic prophylaxis was initiated on the first postop-
erative day, following the protocol applied in our center, which 
does not differ between JW and non-JW patients. There was no 
increased risk of bleeding or hemorrhagic complications. Postop-
erative hemoglobin levels were maintained within a range where 
the need for blood transfusion was not considered, and postop-
erative anemia was managed with the administration of ESAs, as 
with other patients in our unit. Transfusion requirements are often 
overestimated, and morbidity and mortality are rarely increased 
in patients with hemoglobin concentrations > 7 g/dL.23 According 
to current guidelines, postoperative hemoglobin concentrations in 
this patient group should be maintained above 8 g/dL.24 In our se-
ries, no patient had hemoglobin levels below this threshold.

Regarding postoperative complications, two patients required 
urgent reintervention due to active intra-abdominal bleeding. This 
complication in non-JW patients would also have required an in-
vasive procedure and could not have been resolved with blood 
transfusion alone. In such cases, an endoscopic approach or em-
bolization might have been attempted prior to surgery. Therefore, 
despite their belief regarding transfusions, JW patients do not have 
a higher morbidity or mortality rate after surgery, as there are many 
treatment modalities available to assist in their care.24

Complications after surgery
Between 10% and 30% of patients suffer some type of complica-

Table 3.  Postoperative outcome

Variable Number of  
patients (%)

90-day mortality 0 0

Morbidity 4 4

Blood transfusion: 0

Postoperative hemorrhage 2

Clavien-Dindo grade II

  Paralytic ileus* 1 (6.25)

Clavien-Dindo grade III

  Hemorrhage and reintervention 2 (12.5)

Clavien-Dindo grade Iva

  Perforation, reintervention and ICU 1 (6.25)

Hospital stays, days, median (range) 9 (2–35)

*The complication was assumed to be due to anastomotic dehiscence and was man-
aged conservatively. ICU, intensive care unit.
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tion after colorectal surgery, according to the literature, so it is im-
portant to prevent possible adverse consequences that may occur 
as a result of it.

As we have already seen, a good preoperative assessment and 
preparation, an adequate selection of the surgical technique, and 
proper postoperative management are essential to minimize these 
complications.25 Our data on JW patients fall within this range 
(25%), suggesting that we are within the quality standards.

Hemorrhage
After surgery, one of the quickest complications to detect is bleed-
ing. Hypotension, tachycardia, the presence of blood in the drain-
age, and a decrease in hemoglobin levels are the most indicative 
signs of hemorrhage.

An attempt is always made to prioritize the location of the 
bleeding point through endoscopy and/or angiography, if the pa-
tient’s situation allows it. If not, a surgical approach would be indi-
cated to stop the bleeding.25

It could be considered that 5% of patients may present postop-
erative hemorrhage.26 In our center, the incidence has been 12.5%, 
which is higher than the average reported in other studies. This 
may be justified by the small sample size. Furthermore, one of the 
patients who required reintervention due to bleeding had a patho-
logical stage T4 N2, indicating a larger tumor with a more complex 
surgery, which may explain this complication.

Anastomotic dehiscence or leak
Anastomotic leak is the most serious complication with the great-
est consequences in colorectal surgery, with an estimated incidence 
between 2% and 5%. It is the opening of the lumen of the colon to 
the abdominal cavity, which can lead to the formation of abscesses 
if localized, or peritonitis if the opening is to a free cavity, with the 
risk of sepsis. Sepsis due to intraperitoneal abscesses (50%), fecal 
peritonitis (25%), wall abscesses, and surgical wound infections 
are complications caused by dehiscence.25

In other studies, the incidence of anastomotic leak varies from 
2% to 4% in proximal anastomoses and from 6% to 12% in extra-
peritoneal anastomoses. These leaks are associated with mortality 
rates of approximately 10%.27

In our center, the dehiscence rate was 6.25%, which is within 
the average quality standards but slightly above what other centers 
report. The mortality rate was 0%, which may also be explained by 
the small sample size (Fig. 2).

The ERAS protocols are multimodal perioperative optimization 
strategies that accelerate recovery by minimizing the stress of sur-
gical procedures. The benefits they provide to patients undergoing 

colorectal surgery include a reduction in hospital stay, a decrease 
in complications without increasing the readmission rate, and a re-
duction in the stress produced by surgery.

During the pre-surgical period, the patient must be informed of 
all steps to be taken before surgery, such as good nutrition, proper 
hydration, adequate carbohydrate intake, physical prehabilitation 
with toning exercises, and respiratory stimulation. Intravenous an-
tibiotics are administered within 60 m prior to the surgical incision, 
as along with antithrombotic prophylaxis 12 h before surgery.

In the intraoperative period, the goal is to reduce the surgical 
stress response using neuro/regional analgesic techniques. Periop-
erative fluid management is essential to maintain tissue oxygena-
tion, gastric motility, lung function, and wound healing. Optimal 
maintenance of body temperature throughout the intervention is 
also crucial. Additionally, preventing postoperative nausea and 
vomiting is a priority.

During the post-surgical period, early mobilization within 6 h 
and intake of sugary liquids within 6 h are very important.

The implementation of these protocols in recent years has 
helped to reduce postoperative morbidity and mortality in all types 
of patients and surgeries globally.28–31

In our population, there are no significant socioeconomic dif-
ferences, variations in healthcare infrastructure, or disparities in 
regional resources between JW and the general population that ac-
cepts blood transfusions.

Limitations
This study is limited by its descriptive nature and small sample 
size, given the infrequency of patients who are JW and have colon 
cancer. As a result, the literature on this topic is quite limited, mak-
ing it difficult to find scientific articles describing similar patient 
series for comparison. During the bibliographic search, no source 
of information was found that combines this population group with 
their management and outcomes in colon cancer.

Conclusions
Our study underscores the clinical management nuances inherent 
in patients who reject blood products, particularly in the context 
of surgical interventions for colon cancer. Notably, despite these 
challenges, this cohort demonstrates morbidity and mortality rates 
comparable to the general population when adhering to prescribed 
protocols.

Preoperative optimization, in accordance with established 
guidelines, proves essential to minimize transfusion requirements 
both intra- and post-operatively.

Fig. 2. Percentage of complications between our sample and literature. 
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This underlines the safety and feasibility of such interventions 
within this patient demographic, aligning with current internation-
al guidelines.

Furthermore, adherence to fundamental oncologic principles, 
including lymphadenectomy standards, does not introduce undue 
risk, affirming the compatibility of standard protocols with optimal 
outcomes in this cohort.

Our findings advocate for a nuanced approach to the manage-
ment of postoperative hemorrhage, with a lower threshold for in-
tervention due to the limited options for managing anemia without 
blood products. This emphasizes the importance of vigilant sur-
veillance and prompt intervention to mitigate potential complica-
tions.

Recognizing the inherent limitations of our study, particularly 
its descriptive nature and modest sample size, our observations 
serve as a springboard for further research. Larger-scale investiga-
tions are necessary to validate and extrapolate our findings, fos-
tering a deeper understanding of optimal care paradigms for this 
unique patient demographic.
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