RISK FACTORS FOR EARLY COMPLICATIONS
FOLLOWING TOTAL GASTRECTOMY FOR

GASTRIC CANCERS

Dr. Cengizhan YIGITLER (*), Dr. Biilent GULEG (*), Dr. Taner YIGIT (*),
Dr. Ahmet YESILTAS (*), Dr. Miijdat BALKAN (*), Dr. Orhan KOZAK (¥),

Dr. ismail ARSLAN (*), Dr. Mesut PEKCAN (*)

Gillhane Tip Dergisi 45 (2) : 182 - 188 (2003)
OZET

Mide Kanserinde Total Gastrektomiden
Sonra Erken Komplikasyonlara Yol Agan
Risk Faktorleri

Mide kanseri nedeniyle total gastrektomi uygulanan
hastalarda erken komplikasyonlara yol agan risk fak-
térlerini belilemek amaciyla, 1994-2002 yillari
arasinda 74 hastanin dosyasi retrospektif olarak
incelendi. Girisim gerektiren pulmoner komplikasyon-
lar, anastomoz kacgadi, intraabdominal abse, assit,
kanama gibi komplikasyonlar major olarak ele alind.
Hastalarin yasi, cinsiyeti, ASA skoru, albumin ve pro-
tein degerleri gibi preoperative 6zellikleriyle ameliyat
siresi, 6zefagojejunostominin tipi, beraberinde organ
rezeksiyonu ve transflizyon gerekliligi gibi ameliyat
ozellikleri lojistik regresyon analizi ile degerlendirildi.
Toplam komplikasyon orani %39 (29 hasta) ve bun-
larin %41' i major komplikasyonlardi (biri bu nedenle
6len 5 hastada anastomoz kagagdi, 1 hastada kana-
ma ve geri kalan 5' inde girisim gerektiren pulmoner
komplikasyonlar). 2'den bliyiik ASA skoru, intraope-
ratif transfiizyon, beraberinde baska organ rezeksi-
yonu, rekonstriiksiyonun tipi, preoperatif albumin
degderinin 3' mg/dL'den azligi énemli prognostik fak-
térlerdendi. Regresyon analizinde kan transflizyonu
(p=0,001 Odds Ratio (OR):12,15), 2'den bliiyiik ASA
skoru (p=0,01 OR:6,60) ve ek organ rezeksiyonu
(p=0,03 OR:4,57) énemli risk faktérleri olarak bulun-
du. Preoperatif anemi ve 6nceki tibbi hastaliklar gibi
hasta 6zellikleri ile perioperatif kan kaybi ve gastrek-
tomiye eslik eden organ rezeksiyonlari gibi operatif
Ozellikler, mide kanseri nedeniyle total gastrektomi
sonrasi erken komplikasyonlarr 6n gérmede énemli
faktérler olarak bulunmusgtur.
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SUMMARY

In order to identify the risk factors for early complica-
tions following total gastrectomy for gastric cancer,
we retrospectively revised the medical records of 74
patients during last 8 years. Any pulmonary compli-
cations requiring an intervention, anastomotic leak-
age, intraabdominal abscess, ascites, and hemor-
rhage were defined as major complication. We deter-
mined the risk factors related to the early morbidity by
comparing the patients' age, gender, ASA status;
operative characteristics such as operating time,
reconstruction type of esophagojejunostomy, con-
comitant organ resection, and transfusion require-
ment, using a logistic regression analysis.

Overall complication rate was 39% (29 patients). Of
these, 41 % were major such as anastomotic leakage
in 5 patients, which was fatal in one patient, hemorr-
hage in one and pulmonary complications necessi-
tating an invasive procedure in remaining 6 patients.
ASA score>2, intraoperative transfusion, extra organ
resection, type of reconstruction, preoperative albu-
min level<3 mg/dL were the significant prognostic
factors. In regression analysis, blood transfusion
(p=0,001 Odds Ratio (OR): 12,15), ASA score
greater than 2 (p=0,01 OR: 6,60), and extra organ
resection (p=0,03 OR: 4,57) were significant risk fac-
tors. These results suggest that patients' preopera-
tive anemia and preexisting medical condition, or
operative characteristics such as perioperative blood
loss, and concomitant organ resection seem to be
important in predicting early complication after total
gastrectomy for gastric cancer.

Key Words: Total Gastrectomy, Gastric Cancer,
Complication, Morbidity, Postoperative Outcome,
Transfusion.

INTRODUCTION

Although the overall incidence of gastric cancer
has diminished during last decade, the incidence of
adenocarcinoma in the proximal stomach has
increased with the changing variables in cancer at
the gastroesophageal junction. Tumor localization is
the most prominent factor in decision-making of a
surgical approach for gastric cancer. Resectable pro-
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ximal gastric cancers are managed by a total gast-
rectomy that may include perigastric lymph nodes,
splenectomy, additional organ resection such as left
lobe of the liver, distal pancreas, and transverse
mesocolon with the intent of cure.This may cause a
high morbidity and mortality rates(1,2). Antral
lesions; if they were not histologically diffuse accord-
ing to Laurén (3), are best managed by a distal
subtotal gastrectomy. Proximal resections are rather
abandoned for midgastric and proximal lesions
because of their greater morbidity rates, requirement
of a drainage procedure, less therapeutic effect, and
ongoing reflux problems of the patients(4,5).

However, there is no specific definition of comp-
lication after total gastrectomy. More extended ope-
rations are found to have more complications and
high mortality rates in most of Western studies
(1,6,7,8), however Japanese studies have revealed a
survival benefits of the extended lymph node dissec-
tion in early stages of the disease and with concomi-
tant organ resection in late stage(9,10). Thus, post-
operative outcome must be presumed with use of
some parameters that are helpful for the patients'
prognosis, and life expectancy, following such a
major operation .

In an effort to define predictive risk factors
attributable to postoperative outcome, we aimed to
determine the impact of patients' clinicopathological
and intraoperative characteristics on early morbidity
following total gastrectomy for gastric cancer.

MATERIALS and METHODS

The charts of seventy - four patients who under-
went a total gastrectomy for gastric malignancy of
whom 7 were gastric lymphoma, between October
1994 and January 2002 were retrospectively revised
for this study. Palliative operations were strictly
excluded based on both the preoperative examina-
tions and the operation findings. All interventions
were performed via a midline incision, in a standard
technique with removal of entire greater omentum.
The spleen was removed and lymph node dissection
was carried out according to the surgeon' s prefer-
ence.

The patients consisted of 38 men and 36
women, with a mean age of 61,9+12 (range: 21-85
years). Their age (< or > 65 years-old), preexisting
medical problems, if any; ASA score (> or < 2) (11),
and biochemical values were recorded. In order to
elucidate the predictive clinicopathologic factors that

may affect the early postoperative course, we evalua-
ted the followings: the operation period (< or > 360
minutes), transfusion requirement, reconstruction
type of the esophagojejunostomy (Roux-en-Y vs.
other), types of anastomosis reconstruction (stapler
vs. hand sutures), concomitant organ resection,
extent of lymph node dissection according to the
Japanese classification (12).

As splenectomy is usually a part of the total gast-
rectomy procedure for tumors located along the
greater curvature, it was not accepted as an extra
organ resection, if performed. Other organ resections
for tumor involvement or benign conditions were
considered extra organ resection.

Postoperative complications were stratified in
two categories according to the following rules:
major if pulmonary complications (pleural effusion
requiring tapping or drainage, radiologically detected
atelectasis that has caused moderate to severe respi-
ratory failure, pneumonia, and pneumothorax), anas-
tomotic leakage, intraabdominal abscess, ascites
(serous fluid drainage more than 250 ml per day after
day 4), wound dehiscence, and hemorrhage
occurred; minor if pulmonary complications other
than those cited above, and wound infection
occurred.

Perioperative death was defined as death within
30 days after surgery (excluding death in the operat-
ing room which was nil), and in-hospital death was
defined as death within the same hospital admission
for surgery.

In order to determine the predictive risk factors
in the occurrence of complications, a univariate
analysis using chi-square test was applied for both
pre- and perioperative parameters. To further analyze
independent factors that should explain the interac-
tions between patients' and intraoperative features,
and complications, statististically significant variables
were submitted to a logistic regression analysis with
backward selection. P values less than 0,05 were
considered significant. Cumulative survival was esti-
mated with Kaplan-Meier method using log rank test.

RESULTS

The patients' demographic and clinicopathologic
features are shown in Table 1. Totally 19 patients
underwent an extra organ resections, of those 12
were cholecystectomies, two distal pancreatec-
tomies, two ooferectomies, one total esophagectomy,
one small bowel resection, and one left adrenalecto-
my. Blood transfusion was necessary in 34 (46%)
patients.
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TABLE - 1
Patients' Clinicopathological Features
Variables n
Age ( mean + SD ) (range) 61.9 £ 12 (21-85)
ASA Score
I 23
II 37
111 13
v 1
Tumor localization
Proximal 1/3 39
Mid 1/3 20
Distal 1/3 12
Anastomotic* 3
pTNM** classification
Stage 1B 3
Stage II 15
Stage IIT A 46
Stage III B 3
Histopathological type
Adenocarcinoma 67
Gastric Lymphoma 7
Reconstruction type of esophagojejunostomy
Roux en Y 43
Loop 29
J - pouch 1
Colonic transposition 1

*tumors occurred at gastrojejunostomy anastomosis in 3 patients
who have had previously an antrectomy for peptic ulcer disease.
**pathologic TNM classification was used, excluding the lymphomas.

Postoperative complications occurred in 29
patients. The overall complication rate was 39,1 %
and 2 (2,7%) patients among them expired during
stay - in hospital. Some patients experienced more
than one complication. In 15 patients (46,9% of all
complications) developed pulmonary complications
whereas 12 patients had wound infection and/or
dehissence, 5 had anastomotic leakage, and of these,
4 had intraabdominal abscess. 4 patients had ascites,
and one patient underwent a re-laparatomy due to
hemorrhage. Totally 12 patients (16,2%) had major
complications.

A univariate analysis of patients' clinicopatholo-
gical parameters revealed that ASA score > 2
(p=0,001), intraoperative transfusion need
(p=0,001), extra organ resection (p=0,01), type of
reconstruction (p=0,05), and preoperative albumin
below 3 mg/dL (p=0,05) were the significant prog-
nostic factors (Table 2). Patients' age, sex, type of
anastomosis reconstruction, splenectomy, extent of
lymph node dissection, duration of operation, preo-
perative protein level did not show any significance.

TABLE - II
Significance of Risk Factors for Early Outcome Following Total Gastrectomy (x2 Analysis)

Variables Complication (+) Complication (-) p Odds ratio 95% Confidence interval

Age
< 64 (n=34) 16 18 0,23 1,84 0,71-4,75
>65 (n=40) 13 27

Gender
Men (n=38) 12 26 0,23 0,51 0,52-1,32
Women (n=36) 17 19

ASA score
> 2 (n=14) 12 2 0,001 15,17 3,06-75,07
< 2 (n=60) 17 43

Anastomosis sewing
Manual (n=47) 18 29 1,00 0,90 0,34-2,37
By stapler (n=27) 11 16

Splenectomy
Present (n=55) 19 36 0,18 0,47 0,16-1,36
Absent (n=19) 10 9

Extra organ resection
Present (n=19) 12 7 0,01 3,83 1,28-11,43
Absent (n=55) 17 38

Extent of lymph node dissection
D1 (n=64) 23 4 0,17 2,67 0,68-10,46
D2 (n=10) 6 14

Operating time (min)
<360 (n=56) 22 34 1,00 0,98 0,33-2,92
>361 (n=18) 7 11

Transfusion need
Present (n=23) 17 6 0,001 9,20 2,96-28,60
Absent (n=51) 12 39

Reconstruction type
Roux-en-Y (n=43) 21 22 0,05 2,74 1,00-1,47
Other (n=31) 8 23

Preoperative albumin (mg/dL)
<3 (n=18) 11 7 0,05 3,31 1,10-9,97
> 3 (n=56) 18 38

Preoperative protein (mg/dL)
<5,5(n=14) 5 9 1,00 0,83 0,24-2,79
> 5,6 (n=60) 24 36
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These significant risk factors underwent a logis-
tic regression analysis with backward selection. Extra
organ resection (odds ratio:4,57 p=0,03), preopera-
tive transfusion (OR:12,15 p=0,001), and ASA scor-
ing >2 (OR: 6,60 p=0,01) were the independent
unfavorable variables affecting early morbidity (Table
3).

TABLE - III
Independent Risk Factors Affecting Early Morbidity After
Total Gastrectomy for
Gastric Cancer

Variables Odds ratio P value 95%
Confidence
Interval
Extra organ resection 0,03 1,28-11,43
Absent 1
Present 4,57
Perioperative transfusion 0,001 2,96-28,6
Absent 1
Present 12,15
ASA score 0,01 3,06-75,07
<2 1
> 2 6,60

Two patients expired due to pulmonary insuffi-
ciency and anastomotic leakage causing multiorgan
failure during hospital stay. The cumulative survival
of patients is shown on Figure 1-A. Excluding two
patients died during hospital stay and 7 patients lost
during follow-up, the median 5-years survival was 20
months for all remaining 65 patients, and mean sur-
vival was 30 months with a mean follow-up of 22
months. Cumulative survival rates were 74, 40, and
23,5% for 1,3, and 5 years, respectively.

Among 65 patients available for survival analy-
ses, 31 have had a perioperative transfusion and 34
did not. Perioperative blood transfusion did not affect
the survival rate (log rank=0,50; p=0,47) (Figure 1-
B).
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Figure 1. A. Cumulative survival for patients( 1-year : 74 %,
3-years: 40 %, 5-years: 23,5%)
B. Comparison of cumulative survival in patients
with or without perioperative transfusion (log
rank=0,50 p=0,47)

DISCUSSION

The surgery still remains the treatment of choice
for stomach cancer as well as other gastrointestinal
cancers. Recent reports implicating the survival bene-
fits of more extended resections for gastric cancers
encouraged surgeons to search more convenient
techniques that alleviates the postgastrectomy synd-
romes and improves patients' nutritional status (13-
18). Total gastrectomy for stomach cancer is a major
intervention, with a reasonable morbidity and morta-
lity rates. Splenectomy, distal pancreatectomy, and
even a left hepatic lobectomy may accompany the
procedure. Improvements in surgical techniques and
intensive care units could give the best chance;
despite an extensive surgery for cure of this malady
with poor prognosis.

We aimed to determine factors that might pre-
sume poor postoperative courses related to total
gastrectomy, especially in patients for whom a cura-
tive resection was intended. The definition of compli-
cation is conflicting in several studies (5,19,20). Viste
et al. found an overall complication rate of 28 per
cent in their study consisting of both total and subto-
tal gastric resection, stating that they were widely
composed of general complications (i.e. pulmonary,
thromboembolic, and cardiac) (5).

In addition, some papers that focused on rather
specific complications of the total gastrectomy
reported high esophagojejunostomy leakage rates in
their study (19,21). Never seen in our patients, panc-
reatic necrosis was the most prominent complication
in a study by Igor et al. (22). Finally, in a series
including only large tumors (>10cm), Yasuda et al.
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reported a morbidity rate of 39% and a mortality
rate of 7% (20).

Western studies revealed that anastomotic leak-
age as high as 12,3% is the most important compli-
cation causing high morbidity and increase in length
of hospital stay. Techniques in which anastomosis
was performed by a stapler had lowered this possibly
fatal outcome. Anastomosis with stapler is an easier,
fast and safe procedure for intestinal anastomosis in
spite of its higher cost, while in the present study, it
was not a beneficial factor to reduce postoperative
morbidity.

Perioperative blood transfusion is another sub-
ject of controversy (23). Some investigators
thouroughly suggested that blood loss was a signifi-
cant risk factor that interferes with both postopera-
tive morbidity and prognosis (24-26). However,
Moriguchi et al. claimed an indifference between
blood transfusion and survival time in patients with
curative gastric resection when adjusting for tumor
characteristics as size, depth, and status of lymph
node metastasis (27). Extension of surgery to peri-
gastric lymph nodes or other adjacent structures
needs likely more blood loss, thus more transfusion,
and longer operating time. We had no D3 or more
extensive lymphadenectomy. As a matter of fact, in
19 patients with concomitant organ resections, only
five had D2 lymph node dissection, but almost all had
preoperative transfusion because of anemia due to
bleeding from their tumor. Transfusion - induced
immunosuppression and subsequent tumor enhance-
ment are another issue. A higher rate of cancer
recurrence in transfused patients was found in many
reports (28-31). Our data did not show that trans-
fusion had increased the risk for recurrence. We
couldn't find its impact on survival, although it was
one of the most significant independent risk factor
related to early morbidity. However, long operations
related to advanced disease with nodal involvement,
and widely infiltrating tumors, inadequate transfu-
sions reported as high as 26% increase likely the inci-
dence of blood transfusion (25,32)

Survival studies showed conflicting results rela-
ted to the associated splenectomy (33-35). However,
there is strong evidence that splenectomy itself can
also cause severe postoperative complications
(35,36). Analyzing the postoperative complications,
we excluded the patients with splenectomy from the
concomitant surgery group as removal of spleen is
still recommended for complete lymph node dissec-
tion of splenic hilum and should be considered a part
of the surgical procedure for tumors situated along
the greater curvature and upper third of the stomach.
Our results emphasize that, besides removal of

spleen, additional surgery should be avoided espe-
cially in patients for whom a longer operating period
is needed.

Preoperative nutritional status and also type of
esophagojejunostomy reconstruction (stated that
Roux-en-Y anastomosis was prone to produce more
complication) are predictive risk factors, but they
were not found to be independent factors for poor
outcomes. Our results including all specific and non-
specific unfavorable outcomes in total gastrectomy
revealed that pulmonary complications are the
mostly confronted complications after surgery for
gastric carcinoma. Both patients' and operative char-
acteristics may be explained by the fact that posto-
perative atelectasis and pleural effusion are usually
related to pain from upper abdominal incision, and
large peritoneal dissection that induce poor lung
function and translocation of peritoneal lymphoid
fluid (20,37).

This study revealed that extra organ resection,
blood loss and accompanying medical conditions
were the significant factors of poor postoperative
courses after total gastrectomy in patients with gast-
ric cancer. Thus, patients with poor general condition,
and/or associated surgical problems should be mana-
ged more meticulously and special attention should
be paid to minimize the blood loss and transfusion for
these cases.
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