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Laparoscopic D1+ Lymph Node Dissection for Gastric Cancer in
Jehovah’s Witness Patients: a 1:3 Matched Case Control Study
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Purpose: Laparoscopic gastrectomy in early gastric cancer patients is accepted as standard, but it is
sometimes challenging for patients who refuse blood transfusions such as Jehovah’s Witness (JW)
patients, because of the risk of bleeding related to radical lymph node dissection. This study aimed to
confirm the adequacy and safety of laparoscopic gastrectomy with D1+ lymphadenectomy in JW
patients.

Methods: From January 2009 to December 2015, 265 gastric cancer patients underwent laparoscopic
gastrectomy in our institute. Among them, there were 25 JW, and they were statistically matched with
75 patients from the control groups depending on age, sex, and body mass index (BMI). In a
retrospective review, patient laboratory values and their pathology results were analysed.

Results: There was no significant difference when comparing the clinical characteristics of JW and
control groups. There was no statistically significant difference in blood loss or operation time
between the two groups. Mean blood loss was 202.4±172.6 ml in the JW group and 179.7±163.8 ml in
the control group (p=0.556). The number of retrieved lymph nodes was 27.8±13.9 in the JW group and
29.3±12.1 in the control group (p=0.607). Haemoglobin and haematocrit were measured after surgery
and there was no statistically significant difference between the two groups.
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Conclusion: Laparoscopic D1+ gastrectomy in a JW may be performed with an equivalent risk to the
control group. Laparoscopic gastrectomy can be applied to Jehovah’s Witnesses if the specialied
cancer center has sufficient experience in stomach cancer surgery, even if there is not enough
experience in bloodless surgery.
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Introduction
After Kitano et al. reported on laparoscopic gastrectomy in
1994, this approach as become widely accepted as a standard
procedure of surgical treatment in Korea and Japan.1,2 Clinical
studies are underway to expand the application of laparoscopic
gastrectomy to advanced gastric cancer, although whose oncological safety has not been proven.3
The most important part of the laparoscopic approach in
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advanced gastric cancer is D2 lymphadenectomy, which is
accepted as a standard treatment. Laparoscopic D2 lymphadenectomy is known to be technically easy and safe, but it is
also associated with the risk of bleeding and the subsequent
need for blood transfusion.4
In the case of Jehovah’s Witnesses, who refuse blood transfusions for religious reasons, laparoscopic radical lymphadenectomy is especially challenging. Laparoscopic D1+ lymphadenectomy has been performed on Jehovah’s Witnesses with
https://doi.org/10.7602/jmis.2017.20.4.137
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gastric cancer since 2009 at our institution. This study was
conducted to evaluate the adequacy and safety of laparoscopic
surgery for gastric cancer, including D1+ lymphadenectomy in
Jehovah’s Witnesses.

Materials and Methods
Patient selection and data collection
A total of 265 patients, who underwent laparoscopic surgery
for gastric cancer at our hospital, Seoul from January, 2009
to December, 2015, were enrolled in this study. The Jehovah’s
Witness (JW) group consisted of 25 participants, and the control group, of 240 participants. Seventy-five patients were selected for comparison with the JW group through propensity
score matching (PSM) based on age, sex, and body mass index
(BMI). The “MatchIt” package and R version 3.1.2 program
were used for statistical analysis.
The following preoperative data were examined: history of
blood transfusion, age, height, weight, sex, preoperative haemoglobin, haematocrit, RBC count, iron use, and accompanying diseases. Intraoperative data such as estimated blood loss,
operation time, history of blood transfusion and autologous
blood transfusion, method of anastomosis,and the range of
lymphadenectomy were reviewed from the surgical database.
Postoperative laboratory values, the number of LNs obtained
from the operation, pathologic staging, hospitalization period,
postoperative complications and reoperation were also investigated
This study was approved by the ethics committee/institutional review board (IRB no. 2017-07-021-001) of our medical
center.

Informed consent
Prior to all the surgeries, the doctors and anaesthesiologists
discussed the risk of refusing blood transfusion. If necessary,
they also discussed about the use of iron supplements and hematopoietics before surgery, and the use of acute normovolemic haemodilution (ANH). Through these discussions, patients
were informed about the risk of not receiving blood transfusions, and signed their consent forms at their discretion. The
consent form consisted of several parts, pertaining to each
step of the surgical procedure from whole blood transfusion to
component transfusion. Patients could also decide whether to
use hematopoietics and iron supplements.

Operation method
Surgery was performed by a single surgeon. Five ports
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were used during surgery and an additional trocar was used
occasionally at the sub xiphoidal area (5 mm, for the liver
retractor) according to the size of patient’s liver. The operative procedure was standardized with performance of partial
omentectomy and D1+ or over lymphadenectomy based on
the guidelines of the Japanese Research Society for Gastric
Cancer. For lymphadenectomy, advanced bipolar (LigaSure™
Maryland jaw, Medtronic, Minneapolis, MN, USA) and monopolar Bovie instrument (Suction-Hook Bovies, Endopath
Probe, Ethicon, USA) were used. No commercially available
haemostatic agents were used in this procedure.

Statistical analysis
The statistical analysis was performed using the SPSS© Statistics for windows version 18.0 (IBM© Corp., Armonk, NY,
USA) for data analysis. Data was summarized using range,
mean, standard deviation and median (with its 95% confidence interval) with interquartile range (IQR) for quantitative
variables, and frequency and percentage for qualitative ones.
Comparison between groups was performed using the Mann
Whitney test for quantitative variables and Chi square with
Fisher’s exact test for qualitative ones. The p values less than
0.05 were considered statistically significant.

Results
Patient characteristics
With regards to age, sex, BMI, co-morbidities, and ASA
score, patient characteristics were well distributed between JW
group (N=25) and control group (N=75). The mean age and the

Table 1. Clinical characteristics

Age, years

Control
(n=75)

Jehovah’s
Witnesses (n=25)

p value

58.5±14.5

57.5±13.5

0.759

Sex

1.000

Male
Female
2

BMI, kg/m

Co-morbidities

27 (36%)

9 (36%)

48 (64%)

16 (64%)

23.5±3.65

23,6±3.51

0.956

42 (56%)

13 (52%)

0.818

ASA score

1.000

1

34 (45.3%)

2

36 (48%)

3

5 (6.7%)

15 (60%)
9 (36%)
1 (4%)
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mean BMI of the 25 patients in the JW group was 57.5 (range:
27~76) years, and 23.6 (range: 17.2~30.6) kg/m2, respectively.
The percentage of men in the JW group was 36%. There was
no statistically significant difference in the frequency of comorbidities and the ASA score between the JW and control
groups (Table 1).

Perioperative outcomes (Table 2)
There was no difference between the JW and control
groups in terms of gastric resection margins, combined resections, mean blood loss, retrieved lymph nodes and operation
time. Mean blood loss was 202.4±172.6 ml in the JW group
and 179.7±163.8 ml in the control group (p value=0.556). The
number of retrieved lymph nodes was 27.8±13.9 in the JW
group and 29.3±12.1 in the control group (p value=0.607). The
operation time was 212.4±53.1 minutes in the JW group, and
212.7±70.3 minutes in the control group.
Intra-abdominal fluid collection was confirmed in one patient in the JW group, and in two patients in the control group.
There was one case of intra-peritoneal haemorrhage, for
which was reoperation was performed, in the control group.
The mean duration of hospital stay was 7.76 days in the JW
group, and 7.4 days in the transfusion group.
Iron supplements were postoperatively administered to one
patient in the JW group, and blood transfusion was performed
in four patients in the control group (5.3%). Of the four pa-

tients who received blood transfusions, two patients received it
before surgery, one patient during surgery, and one after surgery.

Postoperative haemoglobin and haematocrit change
(Table 3, Fig. 1)
The average preoperative haemoglobin level of the JW
group was 13.1 g/dl, and 13.0 g/dl on the first day after surgery, 11.4 g/dl on the third day after surgery, and 11.4 g/dl on
the day of discharge. For the control group, it was 12.6 g/dl
before surgery and 12.7 g/dl, 12.6 g/dl, 11.1 g/dl, 1 day after
surgery, 3 days after surgery, and at discharge, respectively.
There was no statistically significant difference in the haemoglobin and haematocrit levels between the two groups.

Discussion
In the last two decades, laparoscopic surgery has become
the standard treatment for stage I gastric cancer. In the meantime, the need for blood transfusion has steadily declined,
thanks to the development of techniques and equipment, and
improvement in postoperative management. However, despite
these advances, the rate of blood transfusion in laparoscopic
gastrectomy including D1+ lymphadenectomy and above has
been reported to be 6.7 to 19.7%.4-7 Thus surgical treatment
of gastric cancer in patients, who refuse blood transfusion for

Table 2. Perioperative outcomes
Control (n=75)

Jehovah’s Witnesses (n=25)

Operation

0.051

Distal

67 (89.3%)

18 (72%)

Total

8 (10.7%)

7 (28%)

5 (6.7%)

1 (4%)

Combined operation
Intraoperative blood loss, ml
Operation time, minutes
Retrieved lymph node

1.000

179.73±163.8

202.40±172.6

0.556

212.7±70.3

212.4±53.1

0.983

29.3±12.1

27.8±13.9

0.607

Pathologic stage
I

p value

0.341
67 (89.3%)

25 (100%)

8 (10.7%)

0 (0%)

Complication

3 (4%)

1 (4%)

1.000

Re-operation

1 (1.3%)

0 (0%)

1.000

7.76±2.6

0.629

II & III

Hospital stay, days

7.40±3.4

Transfusion

4 (5.3%)

0 (0%)

0.569

IV Iron suppliment

0 (0%)

1 (4%)

1.000
www.e-jmis.org
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Table 3. Postoperative hemoglobin and hematocrit change
Control
(n=75)

18

Jehovah’s
p value
Witnesses (n=25)

Control group
JW group

16

Preoperative

12.7±1.58

13.1±1.55

0.255

Postoperative day 1

12.6±1.61

13.0±1.40

0.311

Postoperative day 3

11.1±1.44

11.4±1.28

0.303

On discharge

12.6±10.4

11.4±1.51

0.674

Hb (g/dl)

14

Hemoglobin, g/dl

12
10
8
6

Hematocrit, %
Preoperative

37.9±4.57

39.4±3.94

0.133

Postoperative day 1

37.8±4.75

39.1±3.67

0.228

Postoperative day 3

32.9±4.22

33.9±4.08

0.260

On discharge

33.1±3.86

33.9±4.21

0.377

religious reasons, such as Jehovah’s Witnesses, remains as a
major challenge. Although our study is a retrospective study,
to our knowledge, it is the first study to evaluate the safety of
gastric surgery in Jehovah’s Witnesses who refuse transfusions,
and compare them to a control group.
In this study, 25 patients from Jehovah’s Witnesses were
underwent 1:3 matching for appropriate statistical power. As
a result, there was a relatively well-matched result in terms
of co-morbidities and ASA score, which reflect the clinical
characteristics of the patient. There was no statistical significance between two groups; however, final pathology reported
8 patients with advanced gastric cancer in the control group
but no patients with advanced gastric cancer in the JW group,
which shows a slightly inappropriate distribution pattern.
This is considered to be a selection bias, a typical limitation
of retrospective analysis. In our institution, laparoscopic gastrectomy was performed in early gastric cancer patients from
2005. However, in Jehovah’s Witnesses, open gastrectomy was
performed according to the judgment of the surgeon until
2009 regardless of cancer stage. After the operator became
accustomed to it, laparoscopic gastrectomy was performed on
patients from Jehovah’s Witnesses. This leads to the slightly
inappropriate distribution between these two groups, since we
applied more strict criteria to the JW group when we select
preoperative patients.
In this study, blood transfusion was not performed before
and after surgery for the JW group, but blood transfusion was
performed in four patients (5.3%, 4/75) in the control group.
One of the two patients, who received a blood transfusion
before surgery, had been admitted to our institution with the
chief complaint of bloody stool, and had a haemoglobin level
of 7.7 mg/dl at that time. This patient was transfused 2 pints
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Fig. 1. Postoperative hemoglobin change.

of packed RBC. The other patient was transfused with 2 pints
of packed RBC during the process of endoscopic haemostasis
following endoscopic resection. One patient, who received a
blood transfusion during surgery under the supervision of anaesthesiologist, was an 88-year-old woman, with a haemoglobin level of 9.4 mg/dl (preoperative Hb 10.9, estimated blood
loss 50 cc) during the operation. Another patient, who received
a blood transfusion after surgery, was on warfarin due to atrial
fibrillation prior to surgery. On the 10th day after the operation and the 3rd day after starting medications, the patient’s
haemoglobin level was measured at 6.4 mg/dl with tachycardia. The patient was re-operated and blood transfusions were
performed accordingly.
High-dose intravenous iron infusion has undergone the
most remarkable development among methods of treatment
for patients with preoperative and postoperative anaemia or
bleeding.8 An IV-iron sucrose infusion is considered safe and
effective in patients on dialysis9 and before orthopaedic surgery.10 In addition, the use of IV iron in patients with gastric
cancer also has produced good results in terms of haemoglobin elevation.11,12 Use of high-dose iron supplements for treating preoperative anaemia holds clinical significance in operations that are performed according to a set schedule, such as
gastric surgery. In this study, one patient in the JW group received an intravenous infusion of 500 mg ferric carboxymaltose on the 3rd day after total gastrectomy. For this patient,
ANH was performed during the operation, and the patient’s
haemoglobin level was 7.8 mg/dl at the time of infusion. A
major reason for the limited use of IV iron infusion in this
study is that the high-dose IV iron infusion was not available
in Korea until late 2012, and clinicians lacked experience in
using the same. A patient blood management system has been
introduced at our institution, and is currently used for multiple
purposes. Accordingly, high-dose IV iron infusion has been
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recommended as a primary method of treatment for preop
erative anaemia at our institution.
Other well-known techniques for preserving blood compo
nents during surgery are acute normovolemic haemodilution
(ANH) and cell salvage. In ANH, blood is collected following
anaesthesia while the intravascular volume is maintained by
using crystalloid and colloid fluids until resection of major le
sions. This technique can reduce the loss of blood components
during surgery and supplement blood components in emer
gency situations. Although the use of ANH in gastrointestinal
surgery is still controversial, it is known to reduce the need
for transfusion and the amount of blood transfused espe
cially when massive blood loss is expected.13-15 In this study,
ANH was performed on one patient in the JW group on the
patient’s request. She was a 72-year-old woman, and she had
been scheduled for total gastrectomy and cholecystectomy
for gastric cancer and gallstone disease. The preoperative Hb
level was 12.2 mg/dl. In the case of cell salvage, some of the
patients who were Jehovah’s Witnesses agreed to undergo cell
salvage only if the cell salvage machine allowed blood to flow
continuously, and did not store blood. However, the use of cell
salvage in gastric cancer patients is not recommended because
some claim that it may cause distant metastasis by cancer cells
exposed during surgery.16
Jehovah’s Witnesses are a religious group of close to 7 mil
lion people in 230 countries. They refuse blood transfusions
due to their religious beliefs. In the past, medical communities
considered their refusal to receive blood transfusions to be ex
treme, even to the point of considering it as suicidal behaviour.
However, in recent years, such perception has changed. The
development of medical technology over the past years has
effectively reduced intraoperative haemorrhage and given rise
to a variety of adjuvant therapies to reduced blood transfu
sion, such as pre-operative management and autologous blood
transfusions. In line with these changes, non-blood transfu
sion treatment has been available to the general public to pre
vent the side effects of blood transfusion.
This study has the inherent limitations of retrospective
analysis, i.e. includes a small number of patients, and deals
with clinical situations in which no standard guidelines are
available for patients with anaemia; however, this study is
meaningful in the sense that the control group was relatively
well-matched with the JW group.
In conclusion, the prospect of having to undergo major sur
gery can be challenging for Jehovah’s Witnesses as well as for
the clinicians treating them. However, laparoscopic gastrec
tomy without transfusion may be performed in these patients
with an equivalent risk to that seen in the control group. Lap
aroscopic gastrectomy can be applied to Jehovah’s Witnesses
if the specialied cancer center has sufficient experience in

stomach cancer surgery, even if there is not enough experience
in bloodless surgery.
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