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Abstract

Background: Malignant gastric outlet obstruction (GOO) is a common complication of stomach, pancreas, and periam-
pullary region tumors, causing serious nutritional disorders and loss of quality of life. This study evaluated the clinical
data and factors affecting the survival of patients who underwent palliative gastroenterostomy.

Methods: Data from 23 patients who underwent palliative gastroenterostomy due to malignant gastric outlet obstruction
in our center between June 2020 and January 2025 were analyzed retrospectively. Demographic characteristics, preop-
erative clinical data, intraoperative findings, and postoperative outcomes of the patients were evaluated. Patients were
divided into two groups according to their survival times as below and above 90 days; factors affecting survival were
analyzed by Kaplan-Meier curves and Cox regression analyses.

Results: Patients who lived longer than 90 days had higher Karnofsky Performance Score, lower Charlson Comorbidity
Index, higher albumin level, and preserved electrolyte balance (p<0.05). In multivariate analysis, only Clavien-Dindo
Classification =3a level complications (HR: 60.77; p=0.002) and high Gastric Outlet Obstruction Scoring System (GOOSS)
score (HR: 0.01; p=0.008) were identified as factors independently affecting survival.

Conclusions: Preoperative oral intake capacity and postoperative major complications are the main determinants that
directly affect survival. Parameters such as functional status, comorbidity burden, and metabolic balance should also
be taken into account in terms of prognosis. Detection of malignancies before GOO occurs and effective management of

complications with a multidisciplinary approach may improve patient outcomes.
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INTRODUCTION

Gastric outlet obstruction (GOO) is a common com-
plication of benign and malignant stomach, pancreas,
and duodenum pathologies. Both intrinsic and extrinsic
growth can cause luminal obstruction. Approximately
55% of gastric cancers and 75% of pancreatic cancers are
unresectable at the time of diagnosis (1,2). Additional-
ly, it is reported that 15% to 20% of patients with du-
odenal and periampullary cancer develop gastric out-
let syndrome during the disease (2,3). Therefore, they
constitute the most common causes of malignant GOO.
GOO may also occur due to lymphoma, gallbladder and
biliary tract pathologies, metastasis from other organs
to the duodenum and jejunum, or external compression
(1). Patients with malignant GOO have a short and lim-

ited survival time of approximately 3-6 months (1,4,5).

Malignant GOO is a significant treatment problem for
surgeons, as it leads to serious quality of life loss in an
already high-risk patient group (4). Palliative interven-
tions are often necessary to relieve symptoms and im-
prove quality of life in patients suffering from GOO (6).
In this study, we aimed to evaluate patients who un-
derwent surgical gastroenterostomy due to malignant
GOO in the light of current literature data.

MATERIALS AND METHODS

The data of patients who underwent palliative gastroen-
terostomy due to malignant GOO at Istanbul Cam and
Sakura City Hospital between June 2020 and January
2025 were evaluated retrospectively. Inclusion criteria
for the study included having an endoscopic or radio-
logical diagnosis of malignant GOO, being 18 years or
older, and having complete clinical data in the hospital
database. On the other hand, the study did not include
patients who underwent endoscopic procedures due to
GOO and were followed up and treated by another gen-

eral surgery service.

The patient’s age, sex, Karnofsky Performance Scale
(KPS), Eastern Cooperative Oncology Group (ECOG)
score, Charlson Comorbidity Index (CCI), American
Society of Anesthesiology (ASA) score, body mass in-
dex (BMI), preoperative albumin level, electrolyte im-
balance, presence and type of nutritional support, type
of malignancy, whether additional procedures were
performed, and Clavien-Dindo Classification (CDC)
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parameters were evaluated. In addition, the degree of
obstruction in the preoperative period was assessed us-
ing an adapted version of the gastric outlet obstruction
scoring system (GOOSS) described by Adler and Baron
(7), and the degree of obstruction was divided into four
categories: 0: no oral intake; 1: liquid intake only; 2: soft
solid food intake; 3: low-residue or full diet. Factors af-
fecting survival were analyzed by comparing patients
with survival shorter than and longer than 90 days. The
study was conducted in accordance with the principles
of the Declaration of Helsinki. Ethics approval was ob-
tained from the Bagaksehir Cam and Sakura City Hos-
pital Scientific Research Ethics Committee (Approval
Date: 30.01.2025, Approval No: 2025-17)

Oral feeding was not administered to patients with ad-
vanced GOO and complaints of nausea/vomiting. A
nasogastric tube was placed to provide gastric decom-
pression in patients with moderate to severe and per-
sistent vomiting or significant abdominal distension.
Intravenous fluid therapy was administered to main-
tain normovolemia and electrolyte balance. High-dose
proton pump inhibitors have been used to reduce the
volume of gastric secretions and control associated in-

flammation.

It was aimed to improve the nutritional status of the pa-
tients before surgery and oral or parenteral nutritional
support was provided according to their tolerance. All
patients were evaluated by a radiology-surgery council
within the framework of a multidisciplinary approach
and underwent surgical intervention after optimal nu-

trition and fluid-electrolyte balance were achieved.

The surgical procedure was individualized on a pa-
tient-by-patient basis, preferably aiming for ante-colic
isoperistaltic single-loop gastroenterostomy. In the post-
operative period, the aim is for patients to start oral feed-
ing as early as possible. After discharge, patients were

followed up with regular outpatient clinic check-ups.

Statistical Analysis

Statistical analysis of the data was performed using IBM
SPSS Statistics for Windows 25.0 (IBM Corp., Armonk,
New York, USA). The normality distributions of the
groups were evaluated with the Kolmogorov-Smirnov
Test. Since the variables between the groups did
not show normal distribution, the non-parametric

Mann-Whitney U test was applied. Categorical meas-
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urements were given as number (n) and percentage
(%), and continuous measurements were given as me-
dian (M), 25th percentile (Q1), and 75th percentile (Q3)
values. Pearson chi-square test was used to compare
proportions. Overall survival time was analyzed using
the Kaplan-Meier method and displayed graphically.
Univariate and multivariate Cox regression analyses
were used to evaluate the factors affecting survival. Cox
regression results were reported as hazard ratio (HR)
with a 95% confidence interval (CI). For statistical sig-

nificance, p values <0.05 will be considered significant.

RESULTS

Of the patients included in the study, 60.9% (n=14) were
male, and the median age was 62 years (57-73). When
the KPS was evaluated, 52.2% of the patients had a
KPS score of 60%. According to the ECOG performance
scale, 60.9% of the patients were found to be at ECOG
level 2.The median score of the patients in terms of CCI
was calculated as 12 (10-13). When the ASA score was
examined, 34.8% of the patients were classified as ASA
2 and 65.2% as ASA 3.

The median BMI value of the patients was calculated as
22 (20-27). The median value for preoperative albumin
level was 29 g/dL (26-32), and electrolyte imbalance
was detected at 39.1%. In terms of nutritional support,
52.2% of the patients received total parenteral nutrition
(TPN), while 47.8% received oral nutritional support.
When the patients were evaluated according to the type
of malignancy, the tumor types were gastric (47.8%),

periampullary (47.8%), and colon (4.4%) malignancies.

According to the GOOSS, 56.5% of patients had a score
of 0, and 43.5% had a score of 1. The rate of patients
who underwent additional surgical procedures was de-
termined to be 34.8%. According to the CDC, the com-

plication rate of grade 3a and above is 26.1%.

Patients were divided into two groups according to their
survival time: less than 90 days (n=12) and more than 90
days (n=11). No significant difference was found between
the two groups in terms of age, sex, ASA score, BMI, type
of nutritional support, type of malignancy, GOOSS score,
and additional surgical procedure (p>0.05).

While 36.4% of patients who lived longer than 90 days
had a KPS of 70%, this rate was found to be 8.3% in pa-

tients who lived shorter than 90 days (p=0.04). Higher
KPS score was associated with longer survival. In terms
of CCI, the median score of patients who survived
longer than 90 days was 10 (9-12), while this value was
calculated as 12 (12-13) in those who survived shorter
than 90 days (p=0.011). A lower CCI score was associat-

ed with longer survival.

In terms of preoperative albumin level, the median al-
bumin level of patients who survived longer than 90
days was 31 g/dL (28-34), while this value was 26 g/
dL (24.25-30.75) in those who survived shorter than
90 days (p=0.026). Higher preoperative albumin levels
have been shown to be associated with longer survival.
When evaluated in terms of electrolyte imbalance, elec-
trolyte imbalance was detected in 66.7% of the patients
who lived less than 90 days, while this rate was deter-
mined as 9.1% in those who lived longer than 90 days
(p=0.005). Electrolyte imbalance was found to be signif-

icantly associated with shorter survival.

When postoperative complications were evaluated,
according to the CDC, the complication rate of 3a and
above was 50% in patients who survived less than 90
days. In contrast, no complications were observed in
patients who survived longer than 90 days (p=0.006).
A higher complication rate was found to be significant-
ly associated with shorter survival. Table 1 presents a
comparison of patient groups surviving less than and
more than 90 days (Table 1).

Overall survival time was analyzed using the
Kaplan-Meier method and shown graphically in Figure 1
(Figure 1). In the univariate Cox regression analysis per-
formed to determine the factors affecting survival, elec-
trolyte imbalance (HR: 4.83; 95% CI: 1.72-13.57; p=0.003),
CDC grade (HR: 40.04; 95% CI: 4.61-347.78; p=0.001),
GOOSS (HR: 0.22; 95% CI: 0.07-0.66; p=0.007), nutri-
tional support (HR: 0.29; 95% CI: 0.10-0.82; p=0.020) and
CCI (HR: 1.46; 95% CI: 1.06-2.01; p=0.019) were found to
be significant. In multivariate analysis, only CDC grade
(HR: 60.77; 95% CI: 4.39-841.32; p=0.002) and GOOSS
(HR: 0.01; 95% CI: 0.00-0.3; p=0.008) were found to be

independent predictors of survival time (Table 2).

Patients with CDC grade =3a had an approximately
60.77-fold increased risk of death compared to patients
without such complications. This finding suggests that
severe postoperative complications have a statistically

significant negative impact on survival. On the other
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Table 1. Comparison of patient groups with survival less than and more than 90 days

Less than 90 days (n=12) More than 90 days (n=11) p value

Age# 60 (57-75.5) 64 (60-73) 0.497
Sex* (Male) 9(75) 5(45.4) 0.147
KPs* 0.04

50% 5(41.7) 1(9.1)

60% 6 (50) 6 (54.5)

70% 1(8.3) 4(36.4)
ECOG* 0.218

1 1(8.3) 4 (36.4)

2 8 (66.7) 6 (54.5)

3 3(25) 1(9.1)
CCr# 12 (12-13) 10 (9-12) 0.011
ASA* 0.879

2 4(33.3) 4 (36.4)

3 8 (66.7) 7 (63.6)
BMi# 22 (20-23) 25 (21-27) 0.204
Biliary Drainage™ (Yes) 4(33.3) 4 (36.4) 0.879
Preop Alb.# 26 (24.25-30.75) 31 (28-34) 0.026
Electrolyte imbalance™ (Yes) 8(66.7) 1(9.1) 0.005
Nutritional Support* 0.146

Oral 4(33.3) 7 (63.6)

TPN 8 (66.7) 4 (36.4)
Type of malignancy™

. 7 (58.3) 4 (36.4) 0.292

(Periampullary)
GOOss* 0.062

0 9 (75) 4 (36.4)

1 3(25) 7 (63.6)
Additional procedure* (Yes) 4(33.3) 4 (36.4) 0.879
CDC* (3a and above) 6 (50) 0(0) 0.006

# : median (Q1-Q3), *: n(%), KPS; Karnofsky Performance Score, ECOG; Eastern Cooperative Oncology Group, CCI; Charlson Comor-
bidity Index, ASA; American Society of Anesthesiologists, BML; Body mass index, Preop Alb.; Preoperative Albumin (g/dL), GOOSS;

Gastric outlet obstruction scoring system, CDC; Clavien-Dindo Classification.
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Table 2. Results of Univariate and Multivariate Cox Regression Analyses

HR (95% CI) - p value HR (95% CI) - p value
Univariate Univariate Multivariate Multivariate

GOOSS 0.22 (0.07-0.66) 0.007 0.01 (0.00-0.3) 0.008
CDC 40.04 (4.61-347.78) 0.001 60.77 (4.39-841.32) 0.002
Electrolyte 4.83 (1.72-13.57) 0.003 3.24 (0.67-15.63) 0.143
imbalance
Nutritional Support 0.29 (0.10-0.82) 0.020 10.14 (0.42-243.75) 0.153
CCI 1.46 (1.06-2.01) 0.019 1.35 (0.90-2.02) 0.142
KPS 0.94 (0.89-1.01) 0.074 - -
Preop Alb. 0.94 (0.84-1.06) 0.317 - -
ECOG 1.62 (0.85-3.09) 0.143 - -
BMI 0.91 (0.79-1.04) 0.164 - -
Age 1.00 (0.97-1.04) 0.863 - -
Sex 1.70 (0.71-4.07) 0.237 - -
ASA 0.72 (0.30-1.74) 0.463 - -
Biliary Drainage 0.65 (0.26-1.62) 0.352 - -
Additional 0.68 (0.27-1.71) 0415 - -
procedure
Type of malignancy 1.01 (0.43-2.37) 0.975 - -
GOQOSS; Gastric outlet obstruction scoring system, CDC; Clavien-Dindo Classification, CCI; Charlson Comorbidity Index, KPS; Kar-
nofsky Performance Score, Preop Alb.; Preoperative Albumin (g/dL), ECOG; Eastern Cooperative Oncology Group, BMI; Body mass
index, ASA; American Society of Anesthesiologists.
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Kaplan-Meier Survival Curve
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Figure 1: Kaplan-Meier Overall Survival Curve

hand, it has been determined that each unit increase
in GOOSS score reduces the risk of death by approxi-
mately 99%. Higher GOOSS scores—better oral intake
status—show a significant protective effect on survival.
The fact that the hazard ratios (HR) of both variables are
significantly far from 1 and the confidence intervals are
statistically significant reveals the strong effects of these

variables on prognosis.

DISCUSSION

Malignant GOO is a common condition in advanced-stage
stomach, pancreas, and periampullary tumors and neg-
atively affects patients’ nutritional and general health
status. In our study, we evaluated the clinical and prog-
nostic data of patients who underwent palliative surgical
gastroenterostomy due to malignant GOO. Our findings
revealed some important factors affecting survival in this

patient group.

Although the number of endoscopic interventions has
increased in recent years, conventional surgery is al-

ways considered the best option in cases where endo-
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scopic intervention is not possible (8). It is reported that
obstructive symptoms are better relieved in the long
term, and the rates of recurrent obstruction and rein-
tervention are lower after conventional surgery (9-11).
However, approximately 30% of patients experience
delayed gastric emptying after conventional surgery,
which can result in prolonged hospital stays and delays
in cancer treatment (12,13). In our study, only patients
who underwent conventional gastroenterostomy were
evaluated, thus creating an isolated patient group and
examining the results in a homogeneous population. In
addition, having all surgical procedures performed by
a single team is a significant advantage in terms of pro-
viding a standard surgical approach and patient man-

agement.

When patients were divided into two groups accord-
ing to their survival time, patients who survived longer
than 90 days were found to have significantly higher
KPS values (p=0.04). Similarly, a borderline significant
association was found between KPS score and surviv-
al in univariate analysis (HR: 0.94; 95% CI: 0.89-1.01;
p=0.074). This finding suggests that KPS may be a po-
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tential prognostic marker. As a matter of fact, it is re-
ported in the literature that KPS is one of the important
prognostic factors predicting survival time in cancer

patients (14).

In terms of CCI, statistically significant results were ob-
tained in both group comparisons (p=0.011) and univar-
iate Cox regression analysis (HR: 1.46; 95% CI: 1.06-2.01;
p=0.019). However, CCI did not reach significance level
in multivariate analysis. This suggests, in line with the
literature, that CCI may be one of the important factors
affecting survival; however, this effect may be relatively

reduced when other variables are controlled (15).

Preoperative albumin levels showed a significant dif-
ference between the groups (p=0.026); it is known that
postoperative recovery takes longer, and the risk of de-
veloping complications is higher in patients with low
albumin levels (16-18). However, in Cox regression
analyses, albumin level was not found to be a factor in-
dependently affecting survival (HR: 0.94; p=0.317). This
finding suggests that the effect of albumin on survival
occurs indirectly through the healing process and devel-
opment of complications rather than directly through

mortality.

Electrolyte imbalance significantly affected survival
in both group comparisons (p=0.005) and univariate
analysis (HR: 4.83; 95% CI: 1.72-13.57; p=0.003) but lost
significance in multivariate analysis (p=0.143). This sug-
gests that the effect of electrolyte imbalance interacts

with other clinical parameters.

One of the most striking findings in our study is the
strong association between CDC grade =3a complica-
tions and survival. These complications were identified
as an independent risk factor for death in both group
analysis (p=0.006) and Cox regression analyses (HR:
60.77;95% CI: 4.39-841.32; p=0.002). This extremely high
risk ratio clearly demonstrates the decisive effect of se-
rious complications developing after surgery on patient

prognosis, in line with the literature (16).

Another important finding is the effect of the GOOSS
score on survival. While a trend close to significance
(p=0.062) was detected in group comparisons, it stood
out as an independent protective factor in both univar-
iate (HR: 0.22; p=0.007) and multivariate analysis (HR:
0.01; p=0.008). Each unit increase is associated with an
approximate 99% reduction in the risk of death. This

finding suggests that functional oral intake capacity has
a direct impact not only on symptom control but also
on survival. In addition, the decrease in functional up-
take capacity as the tumor stage progresses makes this
parameter important as an indirect prognostic marker.
Although there is no clear study in the literature eval-
uating the direct relationship between preoperative
GOOSS score and mortality, there are studies examin-
ing preoperative and postoperative GOOSS changes. In
this context, a prospective multicenter study conducted
by Terashima et al. showed that an increase in oral in-
take after surgery had a significantly positive effect on

survival (19).

Our study has some limitations. First of all, having a sin-
gle-center and retrospective design may limit the gener-
alizability of the results. In addition, our patient number
is relatively low, and stronger statistical results can be
obtained with larger-scale and multicenter studies. In
addition, only patients who underwent surgical palli-
ative gastroenterostomy were evaluated in our study,
and no comparison was made with alternative treat-
ment methods such as endoscopic stenting. This situa-
tion can be considered deficient in determining the most
appropriate palliative approach. Patients’ postoperative
quality of life and symptom control have not been stud-
ied prospectively. In future studies, it is important to
evaluate the effects of different palliative approaches on

survival and their contribution to quality of life.

In conclusion, the preoperative oral intake level and the
major complications that developed in the postopera-
tive period had decisive effects on survival in patients
undergoing palliative gastroenterostomy. Addition-
ally, statistically significant differences were detected
between the groups in various clinical parameters such
as functional status, comorbidity burden, and metabolic
balance. These findings suggest that recognition of ma-
lignancies before gastric outlet obstruction occurs and
effective management of postoperative complications
with a multidisciplinary approach may play a critical

role in improving patient prognosis.
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