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Extensive cyrtoreductive surgery in a Jehovah’s Witness patient. A case report

Jehovah’s Witnesses are a well-known patient demographic in medicine because of their religious-based refusal of blood
transfusion. This case report outlines the treatment of a Jehovah’s Witness patient in need of an extensive cytoreductive
surgery due to a peritoneal carcinomatosis of ovarian origin. The surgeons carried out all the recommended surgical and
anaesthetic measures concluding that extensive cytoreductive surgery on a Jehovah’s Witness is possible and that a complete cytoreduction can be safely performed.
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Background

Jehovah’s Witnesses are a well-known patient demographic in medicine because of their religious-based
refusal of blood transfusion and other blood-related products and derivatives. In order to respect and uphold these
patients’ stringent religious beliefs, many clinical strategies have been developed to effectively treat such patients
without compromising their religious values. These
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strategies include minimizing oxygen consumption and
demand, maximizing oxygen delivery, and enhancing erythropoiesis 1. Sedatives, analgesics, neuromuscular blockade, hypothermia 2, inotropic agents, hyperbaric oxygen
therapy 3, recombinant human erythropoietin 4, ferrous
fumarate, folic acid, and G-CSF are important prognostic
factors and treatment options that must be considered
when treating patients of the Jehovah’s Witness faith.
Given the unconventional constraints within this particular contest, surgery has proven to be an especially challenging task. Methodical, minimally invasive surgical
techniques are required in order to minimize blood loss,
while other effective strategies include acute normovolemic hemodilution 5, induced hypotension and, if the
patient is willing, blood salvage techniques and correction of coagulopathies. The patient’s hemoglobin concentration must never decline below 6 g/dL 7 . In the
last decade, several studies have described major surgical
procedures pefrormed on Jehovah’s Witnesses 8-21. This
case report outlines the surgical treatment of a Jehovah’s
Witness patient in need of an extensive cytoreductive
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surgery. The authors of this paper believe that this case
may be one of the most extensive surgical procedures
ever successfully performed on a Jehovah’s Witness
patient as reported in peer-reviewed literature.
Clinical presentation and radiological findings
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The patient in question was a 58-year-old female suffering from hypertension and mitral valve prolapse with
mild mitral regurgitation. Previous operations included a
tonsillectomy and appendectomy during childhood as
well as a laparoscopic cholecystectomy to address issues
of lithiasis twelve years prior.
The patient presented with continuous pain in the upper
abdomen, which spread radially to the patient’s back.
Ultrasonography revealed a hypoechoic neoformation
with a 15-mm diameter between the 7th and the 8th
hepatic segments. A subsequent CT scan of her upper
abdomen revealed an enlarged and fatty liver with an
area of contrast enhancement within a posterior subcapsular region of the 3rd segment positioned admist other hypodense areas. Furthermore, an additional hypodense formation with a 23-mm diameter and without
contrast enhancement was present in the tail region of
the pancreas. A fluid nodular lesion was observed following a MR cholangiopancreatographic analysis; the
lesion featured a 22-mm diameter in connection with a
secondary duct in the pancreatic tail and a similar formation with a 7-mm diameter in the pancreatic head.
This appeared to be compatible with an IPMN type II.
Other important observations included three triangular
areas 816,19,20 mm) beneath the Glisson’s capsule in
the 6th and 7th hepatic segments, which were hypointense
in T1 and hyperintense in T2, as well as a 9-mm nodule in the 7th segment with similar characteristics. EUS
demonstrated about six cysts adjacent to the secondary
ducts between the pancreatic body and tail, ranging from
5 to 15 mm in size, as well as a triangular lymph node
of approximately 1 cm adjacent to the pancreatic body.
EUS confirmed that these images were compatible with
a IPMN. EUS also revealed two hypoechoic hepatic
lesions with contrast enhancement, which were indicators of possible malignancy. The planned surgical outline consisted of a distal pancreatectomy and a subsequent wedge hepatic resection.

new techniques such as end-tidal capnography, pulse
oximetry, and others, all of which are described in any
standard anaesthesia reference handbook10.
The patient in question was a 58-year-old female with
a BMI of 18,6; she was considered to be ASA 311 NYHA
2 12 for her co-morbidities. The patient suffered from
hypertension and mitral valve prolapse with mild mitral
regurgitation. Previous operations included a tonsillectomy and appendectomy during childhood as well as a
laparoscopic cholecystectomy to address issues of lithiasis twelve years prior.
Premedication and other prescribed medications (betablockers etc.) 13,14 were administered pre-operatively. The
patient underwent general anaesthesia by means of intravenous propofol (2 ml/Kg-1) and fentanyl (1,5 µg/Kg-1),
followed by a non-depolarizing neuromuscular blocking
agent (in this case vecuronium 100 µg/Kg-1) to facilitate
orotracheal intubation. Mechanical ventilation using an
air-oxygen mixture was applied and anaesthesia was
maintained by inhalation agents (in this case sevoflurane
(MAC 0,8%-1%) and opioids (fentanyl 1,3 µg/Kg-1).
Neuromuscolar blocking agents for muscle relaxation
were administered by means of a continuous intravascular infusion of vecuronium (0,8-1,4 µg/Kg/min). The
monitoring set-up should include a five-lead ECG, invasive systemic arterial and central venous pressures,
capnography, pulse oximetry, and core temperature. At
least two peripheral infusion lines should be set in place.
A central venous catheter should be used for prompt
delivery of drugs into the central circulation, thereby
managing intravascular fluids both intra and post-operatively. Neuromuscolar monitoring using accelerometry
(train-of-four ratio) reduces the risk of post-operative
residual curarization 15. Central venous pressure measurements or monitoring respiratory variation on arterial line tracings may be unreliable indicators of intravascular volume when addressing sizable tumors 14. Acting
surgeons must play close attention to the surgical field
(including the fullness of the heart); urine output as well
as blood gas and haematocrit measurements are useful
feedback metrics.

Anaesthetic management
Radical aggressive abdominal surgery poses an enormous
challenge for the anaesthesiologist when the patient in
question is a Jehovah’s Witness and requires specifical
procedural constraints 9.
Advancements in the safety and efficacy of general anaesthesia are due largely to key improvements in surgical
equipment, particularly in the development and use of
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Intra-operative anaesthetic management

The entire surgical procedure lasted 510 minutes, including 40 minutes for surgical preparation (anaesthetic
induction, patient positioning) and 15 minutes for postoperative protocol after the procedure was completed.
The principal objective of the anaesthesiologist is to
maintain mean artery pressure (MAP), CV, oxygen delivery, and urine output.
As one can discern from Fig. 1, MAP values are included between 61 mmHg and 110 mmHg, with a mean
value of 80 mmHg (±10 mmHg). Heart rate is also taken into account: it ranges from 48 bpm to 72 bpm,
with a mean value of 56 bpm (±6 bpm), and CVP is
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Fig. 1.
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The surgeons then isolated and opened the omental bursa and carefully explored the pancreas, discovering a
mucinous-cystic lesion in the organ’s tail region. A distal pancreaticosplenectomy was then performed before
proceeding with a double wedge resection of the two
hepatic lesions. One of the lesions was in close proximity to the diaphragm, and as such a diaphragmatic
resection was required. Ultimately, the surgical team carried out a hysterectomy with a bilateral ovariectomy and
an aorto-iliac and obturator lymph node dissection, followed by a resection of the sigmoid colon and an anterior resection of rectum. The patient did not require any
blood transfusion during the course of the surgery.

included between 4 mmHg and 10 mmHg, with a mean
value of 8.7 mmHg (±2 mmHg). These values were
maintained by means of adequate fluid therapy, with
4000 ml of crystalloids and 500 ml of colloids infused
gradually during the 8 hours of surgical intervention;
given this fluid therapy, total dieresis amounts to 655
ml (about 0,8 ml/kg/hour), and as such, diuretics were
not required.
A 250-ml solution of 5% glucose was infused gradually throughout the duration of the surgical procedure.
Circulatory optimization is able to effectively prevent exacerbated morbidity and mortality rates only when implemented at an early stage before the threat of organ failure ensues as a result of increased tissue vulnerability16.
Monitoring of the extent of blood loss during the procedure required hyper-vigilance on behalf of the surgical
team and seamless communication between the acting
surgeons and surgical staff 17. Repeated boluses of 5 mg
ephedrine were infused when needed to further support
the patient’s hemodynamic status and cardiac output.

Intra-operative surgical management

The patient refused all of the proposed transfusion
modalities. The planned surgical outline consisted of a
distal pancreatectomy and a subsequent wedge hepatic
resection. During the procedure, surgeons identified
traces of the disease in the transverse mesocolon.
Exploring the abdomen, the surgeons detected two secondary lesions in the 7th hepatic segment and a malignant neoformation in the left ovary infiltrating the sigmoid colon and rectum.The lesions of the transverse
mesocolon were removed and sent to the lab for intraoperative pathological examination. These lab results
indicated an adenocarcinoma of possible ovarian origin.

Postoperative management

The patient remained in the ICU for thirteen days following the surgical procedure. The post-operative course
was somewhat problematic given the leakage of pancreatic material from the drain adjacent to the pancreatic
stump. Moreover, the development of post-splenectomy
thrombocytosis required an antiplatelet therapy. The
patient’s histological examination indicated an IPMN, as
well as a high-grade serous papillary carcinoma of ovarian origin.

Discussion

Due to their religious beliefs, Jehovah’s Witnesses refuse
to partake transfusions of whole blood, packed erythrocytes, platelets, white cells or plasma; the use of derivatives of these blood products and organ transplantation,
however, are matters of individual choice. As such, each
Jehovah’s Witness patient has his or her own set of “individualized” beliefs, which must be acknowledged and
respected by the medical staff, thereby posing a variety
of procedural constraints on the attending surgeons.
Many strategies have been devised for the pre-, intraand post-operative periods in order to reduce the likelihood of requiring blood transfusion or blood productsrelated therapies 15. In the pre-operative period iron,
folate and vitamin B12 supplements are necessary to
address coagulopathies and anemia. During the intraoperative period, surgery must be performed very
methodically with surgeons paying particularly close
attention to issues of haemostasis. During the procedure,
the use of advanced techniques and equipment such as
diathermy dissection, harmonic scalpel and, whenever
possible, minimally invasive techniques are all important
steps to ensure minimal blood loss. Haemostatic aids
such as bone wax or absorbable cellulose or collagen are
also useful in these situations. Anaesthetic techniques
include controlled hypotension, acute normovolemic
haemodiluition and, if the patient is willing, autologous
blood transfusion.
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strategies that can be used to maintain haemostasis and
control bleeding include low central venous pressure,
electrocautery and suture ligation of vessels 28. Modified
orthopaedic 30, gynaecological 31 and vascular 32 surgical
techniques have been described for treating Jehovah’s
Witness patients.
This particular paper recounts the case of a Jehovah’s
Witness patient who came to the authors’ medical centre
requiring a distal pancreaticosplenectomy with wedge
hepatic resection. In the intra-operative period, the
planned surgical procedure was modified at the last minute
after identifying peritoneal carcinomatosis confirmed to be
of ovarian origin. The surgeons performed a distal pancreaticosplenectomy, two wedge hepatic resection, a
diaphragmatic resection, a hysterectomy with a bilateral
ovariectomy, an aorto-iliac and obturator lymph node dissection, a resection of the sigmoid colon and an anterior resection of rectum. To the best of the authors’ current knowledge, this case represents the most extensive
surgical procedure ever successfully performed on a
Jehovah’s Witness patient as reported in today’s literature.
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In the post-operative period, surgeons must be wary of
the possibility of secondary haemorrhage. At this point,
it is important to increase both hemopoiesis and oxygen
delivery. As such, iron, folate, and vitamin B12 supplements as well as human recombinant erythropoietin,
breathing exercises and oxygen therapy are potentially
useful countermeasures. Additionally, an optimized analgesia can often be used to lower the patient’s metabolic rate. And finally antibiotic prophylaxis regimens
should be implemented to prevent post-operative infections.
Adherence to these guidelines in the surgical management of Jehovah’s Witness patients has enabled many
surgeons to perform extensive operations without compromising the patient’s religious belief. In the last decade,
many of these surgical procedures have been cited as case
reports in peer-reviewed literature.
For religious reasons, Jehovah’s Witnesses consistently
refuse blood transfusions and other blood-related products but, depending on the patient in question, certain
Jehovah’s Witnesses may be willing to consider organ
transplantation 19-21. Liver transplants in Jehovah’s
Witnesses have been reported in which the authors
described a strategy of pre-operatively increasing haematocrit and platelets levels in cirrhotic patients, thereby
reducing the intra-operative need for blood products during the liver transplant 19. Kidney, pancreatic 22, and
even simultaneous kidney-pancreatic transplants 23, have
also been successfully performed in Jehovah’s Witness
patients. In many of these cases, the patient and surgeons had to discuss the possibility of a non-lifesaving
transplant being compromised to the point of becoming
life-threatening without the therapeutic recourse of blood
transfusions. As such, many surgeons accept to treat only
those patients who agree to last-resort blood transfusions22. Additionally, major liver resections in Jehovah’s
Witness patients have been reported in literature 24.26. In
these cases, important strategies to consider include
bloodless liver transaction techniques with inflow clamping, careful dissection, meticulous haemostasis and low
central venous pressure during liver transaction (which
can be achieved by minimizing fluid intake). Moreover,
in highly experienced hands, the use of minimally invasive surgical procedures to remove benign liver tumors
from the anterior and peripheral segments can also
decrease the overall risk of blood loss 26. An emergency
laparoscopic splenectomy to address general splenic trauma is another minimally invasive surgical procedure performed on a Jehovah’s Witness patient that has been
reported in today’s literature 27. Other major surgeries,
such as pancreaticoduodenectomies, have been performed
to address either pancreatic masses [28] or chronic pancreatitis 29. In the event of neoplasm, especially with
effacement of the superior mesenteric vein, a neoadjuvant chemotherapy may reduce blood loss by inducing
a more fibrotic field and by eliminating the need for
vascular resection and reconstruction. Intra-operative
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Conclusion

As surgeons of an oncological surgical centre, the surgeons
discussed in this case report have had extensive experience
with peritonectomy procedures and cytoreductive surgery.
This is the first reported case of a Jehovah’s Witness patient
requiring such extensive surgery. The surgeons carried out
all the recommended surgical and anaesthetic measures to
minimize blood loss concluding that, in experienced hands,
extensive cytoreductive surgery on a Jehovah’s Witness is
in fact possible and that a complete cytoreduction can be
safely performed.

Author’s contribution

VC and CF: Contributed equally to this work, participating
in study conception, in analysis and interpretation of data, in
manuscript draft and revision and in giving the final approval.
GC, CL, MM: Partecipated in manuscript draft and revision
and in analysis and interpretation of anaesthetic data
AA, CF, CM, SR: Partecipated in analysis and interpretation
of surgical data and in literature’s review.
LD: Partecipated in drafting of manuscript.
PAD: Partecipated in critical revision and in giving the final
approval.

Riassunto
I Testimoni di Geova rappresentano una minoranza di
pazienti che per motivi religiosi non possono accettare
trasfusioni di sangue e, a seconda delle scelte individuali, anche di prodotti emoderivati come eritrociti, piastrine, globuli bianchi o plasma.
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