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INTRODUCTION

Unexpected bleeding is a common complication that can 
occur during surgery. This unexpected bleeding can be man-
aged by checking the patients’ preoperative hemodynamic 
state or by autologous transfusion of an appropriate volume 
during surgery depending on the amount of blood loss and 
hemodynamic condition [1]. In cases of surgery in which mas-
sive bleeding is expected, blood can be prepared in advance 
to anticipate the possible risks to the patient. However, pa-
tients like Jehovah’s Witnesses, who refuse to receive autolo-
gous transfusions for religious reasons even in life-threatening 
situations, present a predicament for the treating surgeon and 
anesthesiologist [2]. Therefore, to reduce the conflict between 
doctors and patients, the “Hospital Liaison Committee for Je-
hovah’s Witnesses” recommends acute normovolemic hemo-
dilution or intraoperative blood cell salvage as an alternative 
method to autologous transfusion. However, Jehovah’s Wit-
nesses make personal decisions on what they can accept in 
good conscience [3]. Therefore, it is important to discuss in ad-
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vance what alternative products or procedures are acceptable 
to each patient. The author reports and reviews the related con-
tents of a large meningioma on the posterior fossa of a Jeho-
vah’s Witness patient who underwent surgery without autol-
ogous blood transfusions.

CASE REPORT

The study was approved by the Institute Ethical Committee 
and in compliance with institute’s requirements (202011004). 
A 67-year-old man was admitted with a 1-month history of 
dizziness and gait disturbance. He was 175 cm tall and 67 kg 
in weight and was taking hypertension drugs. Preoperative 
evaluations including electrocardiogram, cardiac sonography, 
pulmonary function test, and chest radiography revealed no 
abnormalities. Three days before surgery, laboratory evalua-
tion revealed a normal hemoglobin concentration of 15.9 (nor-
mal range: 13–18 g/dL), hematocrit of 40% (36–48%), acti-
vated partial thromboplastin time of 29.3 seconds (23–35 
seconds), prothrombin time of 107% (70–120%), internation-
al normalization ratio of 0.96 (0.92–1.17), and a platelet count 
of 230,000/µL (140,000–400,000/µL). The patient did not re-
ceive medication that may have impaired hemostasis or plate-
let function. Cranial MRI revealed a strong homogeneous 
contrast-enhancing mass with a broad base in the tentorium 
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of the left posterior fossa. The tumor measured 55×50×50 
mm and was compressing the fourth ventricle. The tumor 
showed increased relative cerebral blood volume on perfusion 
MRI (Fig. 1). An angiogram of the left external carotid artery 
revealed diffuse tumor straining supplied by the posterior 
branch of the middle meningeal artery and posterior auricu-
lar artery. The venous phase of the left internal carotid artery 
revealed left transverse and straight sinus occlusion due to a 
large tumor and normal venous drainage through the domi-
nant right transverse sinus (Fig. 2). Before the operation, the 
patient asked the doctors to refuse blood transfusion; thus, 
the doctors decided not to perform the transfusion. Since the 
patient’s health was good before surgery and the various pre-
operative evaluations including laboratory findings were nor-

mal, after full consultation, the patient and his family decided 
to use only blood-free volume expansion without perform-
ing acute normovolemic hemodilution. The anesthesiologist 
performed hypotensive anesthesia and the patient’s systolic 
blood pressure was maintained at 80–90 mm Hg and the mean 
arterial blood pressure was maintained at 55–65 mm Hg dur-
ing the operation. The patient’s heart rate was maintained be-
tween 70 and 100 beats per minute. Surgical removal of the 
mass via left suboccipital craniectomy was performed in the 
prone position (Simpson II). The authors performed the sur-
gery with great care and tried to minimize bleeding by per-
forming hemostasis in the bleeding area quickly and thor-
oughly. The operation time was 7 hours and the intraoperative 
course was uneventful. Postoperative laboratory evaluation re-

A B C
Fig. 1. (A) Gadolinium-enhanced axial and (B) sagittal MRI showing strong a homogeneous contrast-enhancing mass with a broad base in 
the tentorium of the left posterior fossa. C: The tumor shows increased relative cerebral blood volume on perfusion MRI.

A B
Fig. 2. A: Left external carotid artery angiogram showing diffuse tumor straining and supply by the posterior branch of the middle meningeal 
and posterior auricular arteries. B: The venous phase of the left internal carotid artery shows left transverse and straight sinus occlusion 
due to the large tumor and normal venous drainage through the dominant right transverse sinus.
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vealed a hemoglobin concentration of 12.8 g/dL, hematocrit 
of 37.3%, and platelet count of 194,000/µL. The histological 
diagnosis was transitional meningioma. The postoperative 
course was uneventful and the patient was discharged with-
out any neurological defect 10 days after the operation. MRI 
performed 6 months after the operation revealed that the me-
ningioma had been removed completely and no recurrence 
was observed (Fig. 3). The patient has been doing well in the 
1 year since the operation.

DISCUSSION

The most important purpose of blood transfusion during 
surgery is to supply adequate oxygen to major organs through 
the stabilization of hemoglobin levels [1,4]. Treatment of 
acute bleeding during surgery consists of maintaining intra-
vascular volume [4]. Moderate blood loss of up to 20% of the 
total blood volume is managed by replacing the crystalloid 
such as Hartmann’s solution and/or colloid solutions such as 
gelatin solution, dextran, and hydroxyethyl starches. Autolo-
gous blood is usually transfused in cases of severe blood loss 
[1,3]. Although blood-free volume expansion is administered 
to temporarily increase the effective circulating volume in the 
early stage of the shock caused by acute bleeding, the transfu-
sion of blood and blood components is required to increase 
oxygen supply to the peripheral tissues in cases of massive 
bleeding [4]. On the premise of the intact compensatory mech-
anism of the cardiovascular system, young patients generally 
tolerate a hemoglobin value of 6–7 g/dL, while elderly patients 
can tolerate a value of 8–9 g/dL as a lower limit [5]. Hemoglo-
bin values of 4.5–5 g/dL are critical and require urgent replace-

ment [6]. However, in patients who refuse blood for religious 
reasons, such as Jehovah’s Witnesses, the transfusion of autol-
ogous blood is not possible. This refusal of blood transfusions 
by patients who are Jehovah’s Witnesses causes a conflict be-
tween the physician’s duty to save the patient’s life and the ob-
ligation to respect the patient’s self-determination and religious 
freedom [2]. In the past, there seems to have been prejudice 
not only in the medical profession but also in the Korean le-
gal profession that the duty of life-saving doctors is more im-
portant than the patient’s self-determination and religious 
conviction. However, as the Korean Supreme Court precedents 
show, the prejudice of the past legal profession to prioritize 
life unconditionally seems to be gradually shifting toward re-
specting the self-determination of Jehovah’s Witnesses. On 
June 26, 2014, the Korean Supreme Court presented five cri-
teria to be determined in the event of a conflict between the 
obligations to respect the patient’s right to self-determination 
and to protect the patient’s life and recommended that these 
criteria be applied in the event of a similar lawsuit in the first-
line lower court (Table 1) [7]. 

When a Jehovah’s Witnesses patient in need of surgery re-
fuses blood transfusion, several possible alternatives to trans-
fusion should be considered [2]. The position of “Hospital Li-
aison Committee for Jehovah’s Witnesses” on allogeneic and 
autologous blood does not accept whole blood (e.g., red cells, 
white cells, platelets, and plasma) from allogeneic blood and 
preoperative autologous blood collection and storage for later 
reinfusion using autologous blood. Fractions from red cells 
(e.g., hemin and hemoglobin), white cells, platelets, and plas-
ma (e.g., albumin, clotting factors, fibrinogen, and immuno-
globulins) from allogeneic blood and acute normovolemic 

A B
Fig. 3. (A) Gadolinium-enhanced sagittal and (B) coronal MRI obtained 6 months after operation showing that the meningioma had been com-
pletely removed and without recurrence.
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hemodilution, dialysis, cardiopulmonary bypass, and blood 
salvage using autologous blood are potentially acceptable [3]. 
Jehovah’s Witnesses have a worldwide network of more than 
1,700 Hospital Liaison Committees. This network provides 
information on clinical strategies to avoid blood transfusion 
and facilitates access to health care for patients who are Jeho-
vah’s Witnesses. They may also help to minimize ethical con-
flicts related to medical care among patients who are Jehovah’s 
Witnesses or their clinicians [3].

Suess et al. [2] examined whether the refusal of blood trans-
fusion affected the surgical indications for neurosurgery and 
whether morbidity and mortality rates were higher after neu-
rosurgical interventions in 103 Jehovah’s Witness patients. In 
surgery for spinal disorders, the blood loss in Jehovah’s Wit-
nesses was a mean of 34.5% less than that in the control group. 
The changes in hemoglobin and hematocrit during spinal sur-
gery were also significantly smaller in Jehovah’s Witness pa-
tients. The mean intraoperative blood loss in intracranial sur-
gery was significantly lower by 39.5% in Jehovah’s Witnesses 
compared to the control group. The changes in hemoglobin 
and hematocrit during intracranial surgery were also signifi-
cantly smaller in Jehovah’s Witness patients. Surgical times 
were 17.5 minutes longer in spinal interventions and 36.7 
minutes longer in intracranial interventions than those in the 
control groups. These results showed that neurosurgeons paid 
more attention to hemostasis and made efforts to minimize 
bleeding when operating on Jehovah’s Witness patients. In 
other words, these results suggest that the decreased intraop-
erative blood loss by 34.5% in spinal surgery and 39.5% in in-
tracranial surgery were reduced only by the efforts of intra-
operative physicians to achieve hemostasis. Similarly, in the 
present case, since the author paid great attention to hemosta-
sis while trying to minimize tissue damage during surgery, 
there was no significant decrease in the hemoglobin value af-
ter surgery, although surgery time took a little longer. Suess et 
al. [2] also reported no statistically significant increase in mor-
bidity or mortality for Jehovah’s Witnesses and, therefore, con-
cluded that the risk was not higher when Jehovah’s Witnesses 
underwent microsurgical techniques and received extensive 
anesthetic monitoring during neurosurgery. 

In the operation of Jehovah’s Witnesses who refuse to re-

ceive allogenic transfusions, it is necessary to determine if 
there are conditions for bloodless surgery, and various alter-
natives to allogeneic transfusions should be considered. The 
generally accepted alternatives to allogenic transfusion are 
surgical aids to minimize bleeding (clipping, electrocautery, 
laser, embolization, and tissue adhesives), anesthesia aids to 
minimize bleeding during surgery (hypotension, hypother-
mia, normovolemic hemodilution, and intraoperative moni-
toring techniques), proper use of hemostatic agents, bloodless 
volume expansion (clloids and crystalloids), and preoperative 
treatment of anemia (recombinant human erythropoietin, 
folic acid, and vitamin B12) [2]. Normovolemic hemodilution 
is known to be useful in surgery for Jehovah’s Witness, where 
moderate to severe bleeding is expected [8,9]. Normovole-
mic hemodilution can be applied when the hematocrit level 
is higher than 34% and the expected intraoperative bleeding 
is more than 1000 mL. It is contraindicated in severe anemia 
with a hematocrit level of less than 30% [9]. However, the 
importance of open and continuous communication be-
tween physicians and patients is very important because the 
final decision depends on the patient’s personal judgment. In 
this case, the patient wanted not to perform normovolemic 
hemodilution if possible. Therefore, the author did not per-
form normovolemic hemodilution considering the patient’s 
good general condition. The author focused on surgical and 
anesthesiological aids to minimize intraoperative bleeding. 
The surgeon minimized the intraoperative bleeding through 
careful manipulation. However, preoperative embolization was 
not performed because it was judged not to be of great help 
because the tumor was not stained strongly in preoperative 
angiograms. In this case, induced hypotensive anesthesia was 
also used as one of the anesthesiological aids to minimize in-
traoperative bleeding. Several studies have reported that in-
duced hypotension reduces the surgical bleeding and reduces 
need for blood transfusion [10]. Blood-free volume expansion 
was used through thorough intraoperative monitoring. Be-
cause hypothermia can increase bleeding by inhibiting the 
function of blood coagulation factors and platelets, we tried 
to maintain normal body temperature in this case [11].

In conclusion, the present case experienced no major prob-
lems other than the fear of unexpected massive bleeding. Al-

Table 1. On June 26, 2014, the Korean Supreme Court decided whether the right to self-determination of patients who refused blood transfu-
sion would be evaluated as having the same value as life, considering the following five criteria

1. Patient age, intellectual capacity, and family relationships
2. Background and purpose of exercising self-determination of refusal of blood transfusion
3.  Whether the intention to refuse a blood transfusion is temporary or is based on a firm religious or conscientious belief that has persisted 

for a considerable period of time
4. Whether the patient’s refusal of a blood transfusion could be assessed as being substantially suicidal
5. Whether the refusal of a blood transfusion would infringe the interests of other third parties
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though bloodless surgery cannot completely replace blood 
transfusion itself, there seems to be no definite contraindica-
tion for Jehovah’s Witnesses requiring neurosurgical treatment. 
The surgeon’s attention and efforts to minimize bleeding dur-
ing surgery seem to be the most important factors related to 
success.
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