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Abstract
BACKGROUND 
Clinical stage IV gastric cancer (GC) may need palliative procedures in the 
presence of symptoms such as obstruction. When palliative resection is not 
possible, jejunostomy is one of the options. However, the limited survival of these 
patients raises doubts about who benefits from this procedure.

AIM 
To create a prognostic score based on clinical variables for 90-d mortality for GC 
patients after palliative jejunostomy.

METHODS 
We performed a retrospective analysis of Stage IV GC who underwent 
jejunostomy. Eleven preoperative clinical variables were selected to define the 
score categories, with 90-d mortality as the main outcome. After randomization, 
patients were divided equally into two groups: Development (J1) and validation 
(J2). The following variables were used: Age, sex, body mass index (BMI), 
American Society of Anesthesiologists classification (ASA), Charlson Comorbidity 
index (CCI), hemoglobin levels, albumin levels, neutrophil-lymphocyte ratio 
(NLR), tumor size, presence of ascites by computed tomography (CT), and the 
number of disease sites. The score performance metric was determined by the 
area under the receiver operating characteristic (ROC) curve (AUC) to define low 
and high-risk groups.

RESULTS 
Of the 363 patients with clinical stage IVCG, 80 (22%) patients underwent 
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jejunostomy. Patients were predominantly male (62.5%) with a mean age of 62.4 
years old. After randomization, the binary logistic regression analysis was 
performed and points were assigned to the clinical variables to build the score. 
The high NLR had the highest value. The ROC curve derived from these pooled 
parameters had an AUC of 0.712 (95%CI: 0.537–0.887, P = 0.022) to define risk 
groups. In the validation cohort, the diagnostic accuracy for 90-d mortality based 
on the score had an AUC of 0.756, (95%CI: 0.598–0.915, P = 0.006). According to 
the cutoff, in the validation cohort BMI less than 18.5 kg/m2 (P < 0.001), CCI ≥ 1 (P 
= 0.001), ASA III/IV (P = 0.002), high NLR (P = 0.012), and the presence of ascites 
on CT exam (P = 0.004) were significantly associated with the high-risk group. 
The risk groups showed a significant association with first-line (P = 0.012), 
second-line chemotherapy (P = 0.009), 30-d (P = 0.013), and 90-d mortality (P < 
0.001).

CONCLUSION 
The scoring system developed with 11 variables related to patient’s performance 
status and medical condition was able to distinguish patients undergoing 
jejunostomy with high risk of 90 d mortality.

Key Words: Stomach neoplasms; Gastric cancer; Palliative surgery; Jejunostomy; Gastric 
cancer with outlet obstruction; Stage IV gastric cancer
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Core Tip: This is a retrospective study to evaluate the outcomes of jejunostomy in 
clinical stage IV gastric cancer patients, and create a scoring system based on clinical 
variables to identify the best candidates for this approach and avoid futile procedures. 
We analyzed 80 patients divided into a development and validation cohort. The score 
had an accuracy of 75.6% in the validation cohort, and was able to properly identify the 
cases with high risk of 90-d mortality.
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SC. Jejunostomy in the palliative treatment of gastric cancer: A clinical prognostic score. World 
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URL: https://www.wjgnet.com/2218-4333/full/v12/i10/935.htm
DOI: https://dx.doi.org/10.5306/wjco.v12.i10.935

INTRODUCTION
Gastric cancer (GC) represents the third leading cause of cancer mortality worldwide
[1]. Surgical treatment remains the standard of care for patients with resectable GC. 
Nevertheless, many patients at the time of diagnosis have already locally unresectable 
tumors or signs of systemic disease (clinical stage IV GC patients). As a result, 
palliative procedures are indicated in the presence of symptoms, including bleeding, 
perforation, or obstruction.

Palliative gastrectomy is the preferred treatment option for locally advanced GC 
with gastric outlet obstruction whenever it is feasible. However, if the tumor cannot be 
resected, the placements of endoscopic stents or gastrojejunostomy are additional 
options for distal lesions, according to the patient's life expectancy[2,3]. Unfortunately, 
some tumors may be too large or located in the upper third of the stomach, not 
allowing performing the gastrojejunostomy proximal to the tumor. In this scenario, a 
nasoenteric tube or jejunostomy are the main alternatives. Although jejunostomy 
enables the use of enteral nutrition, the patient persists with the obstruction and does 
not tolerate a full oral diet, with negative impact on quality of life.

Most studies evaluate the outcomes concerning placing a feeding jejunostomy at the 
time of gastroesophageal resection[4,5]. There are few reports concerning the influence 
of clinical and treatment variables on the outcome of palliative jejunostomy. Questions 
about improving survival and quality of life, in contrast to the morbidity and mortality 
rates in these cases, remain unanswered. Consequently, there are still doubts about 
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who benefits from jejunostomy.
Thus, the aim of this study was to analyze the clinical characteristics and prognosis 

of stage IV patients who underwent palliative jejunostomy due to obstructive GC, and 
create a prognostic score for mortality based on variables related to survival and worse 
outcomes.

MATERIALS AND METHODS
We conducted a retrospective study of patients with stage IV who underwent 
jejunostomy for obstructive GC at the Cancer Institute between 2009 and 2020. The 
indications for jejunostomy and inclusion in the study were: Adenocarcinoma 
histology, obstructive GC that could not be resected, diffuse or proximal gastric lesion 
that could not be submitted to gastrojejunostomy.

Abdominal and pelvis computed tomography (CT), endoscopy, and laboratory tests 
were assessed preoperatively in all patients. The clinical data collected from our 
prospectively-maintained database included body mass index (BMI), laboratory blood 
test, the clinical performance by the American Society of Anesthesiologists (ASA) 
classification[6], the presence of comorbidities using the Charlson Comorbidity index 
(CCI)[7] (without the inclusion of age and GC as comorbidity), and Lauren histological 
type. GCs were staged according to the TNM 8th edition.

All patients were operated in a high-volume center by specializes surgeons. 
Postoperative complications (POC) were graded according to Clavien-Dindo's classi-
fication[8] and major POC were defined as Clavien III-V.

Palliative chemotherapy (CMT) consisted of a doublet containing fluoropyrimidine 
(capecitabine or 5-fluorouracil) and a platin (oxaliplatin or cisplatin) as the preferred 
systemic regimen for the first line. Irinotecan and cisplatin chemotherapy was chosen 
in some cases to avoid the use of infusion pumps or in those patients with difficulty 
swallowing capecitabine tablets. Paclitaxel or irinotecan was used in the second line. In 
our center monoclonal antibodies (trastuzumab or ramucirumab), as well as immuno-
therapy, are not usually available for GC treatment[9-11].

Postoperative follow-up was performed every month or in shorter period if 
necessary. Absence in appointments for more than 12 mo was considered as a loss of 
follow-up. The study was approved by the hospital ethics committee (NP1681/20) and 
registered online (https://plataformabrasil.saude.gov.br/; CAAE: 31626220.8. 
0000.0068).

Prognostic scoring system-predicted mortality 
To create a scoring system, patients were randomized into two groups (1:1) by 
computer using the statistical software (SPSS). The score was developed with half of 
the patients and further evaluated in a validation cohort with the remaining patients. 
The score was built with 90-d mortality as the main outcome.

As predictors, 11 preoperative clinical variables were selected and classified in a 
dichotomous way to define the scoring system categories. Clinical and baseline 
variables—generally used in clinical practice that reflect the general patient´s 
status—and oncological variables related to the GC, that would have an impact on the 
prognosis and survival of patients undergoing palliative care, were selected to 
compose the score[12-15]. The following variables were used: Age, sex, BMI, ASA, 
CCI, hemoglobin (Hb) levels, albumin levels, neutrophil-lymphocyte ratio (NLR), 
tumor size, presence of ascites by tomography, and number of disease sites.

The points assigned to each category were determined by binary logistic regression 
analysis, and the score was calculated for each patient. The area under the receiver 
operating characteristic (ROC) curve (AUC) was used to evaluate the performance 
metric of the score, as explained below.

Statistical analysis
Statistical analyses were carried out using SPSS software, version 20.0 (SPSS Inc, 
Chicago, IL). Chi-square or Fisher's Exact test, and t-test were used to evaluate 
categorical and continuous variables, respectively. Factors related to 90-d mortality 
were analyzed by binary logistic regression analysis, and the odds ratios (ORs) with 
95% confidence interval (95%CI) were calculated. The score performance metric was 
determined by the AUC. An AUC > 0.7 was considered to indicate high diagnostic 
accuracy, given that at least 70% of the patients were classified correctly as the high-
risk group for 90-d mortality. The optimal cutoff values were determined by 
maximizing Youden’s index (sensitivity + specificity - 1). Survival was estimated using 
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the method of Kaplan–Meier, and the log-rank test was employed for comparisons 
between the curves. Overall survival (OS) was calculated from the date of surgery 
until the date of death. P value less than 0.05 was considered statistically significant.

RESULTS
During the referred period, 363 patients with clinical stage IV GC underwent surgical 
procedures. Among these, jejunostomy was performed in 80 (22%) patients. The 
clinical characteristics of all jejunostomy patients are summarized in Supplementary 
Table 1.

Patients were predominantly male (62.5%) with a mean age of 62.4 (SD ± 12.8, range 
24-84.6) years, and a mean BMI of 21.0 (SD ± 3.9). Most tumors affected the middle 
third of the stomach (67.4%), with a median diameter of 7.2 cm on the longest axis.

The presence of disease in one or more sites, in addition to the primary, was 
observed in 70% of the cases: 63.7% had peritoneal metastasis and 17.5% had distant 
metastasis.

After randomization, jejunostomy patients were divided equally into two groups: 
(J1) score development group; and (J2) score validation group.

Prognostic index and risk groups
Considering the J1 group, the 90-d mortality rate was 52.5%. To develop the predictive 
score of mortality in 90-d, variables related to the worst outcome were selected for the 
design of the model. After the binary logistic regression analysis (Supplementary 
Table 2), 11 variables were included in the model, and points were assigned as shown 
in Table 1, for a maximum score value of 100. The following variables with the 
respective defined categories were used: Age (< 65 vs ≥ 65 years), sex (female vs male), 
BMI (< 18.5 kg/m2 vs ≥ 18.5 kg/m2), ASA (I/II vs III/IV), CCI (0 vs ≥ 1), Hb levels (≤ 11 
g/dL vs > 11 g/dL, which represents the lower limit between mild and moderate 
anemia for men and women), albumin levels (< 3.5 g/dL vs ≥ 3.5 g/dL), NLR (< 2.5 vs 
≥ 2.5), tumor size (≤ 7 cm vs > 7 cm), number of disease sites (one vs two or more, with 
represents locoregional, distant, or peritoneal) and the presence of ascites by 
tomography (absent vs present).

The highest score value was assigned to the high NLR category and the lowest 
value to the low levels of Hb and BMI. After, a value was assigned to each of the 40 
patients, and the performance metric of the score was assessed through the 
construction of the ROC curve (Figure 1A). The AUC was 71.2% (AUC 0.712, 95%CI: 
0.537–0.887, P = 0.022), with an estimated value of 65.5 for optimal cutoff.

Based on the cutoff, the J1 patients were divided in two risk groups for 90-d 
mortality: Low-risk (score < 65.5), with 14 (35%) patients; and high-risk (score ≥ 65.5) 
with 26 (65%) patients. The characteristics of the groups are shown in Table 2.

Sex, age, stage, ASA, and the presence of comorbidities showed no statistically 
significant differences between the groups. High NLR (P = 0.001), albumin levels 
lower than 3.5 g/dL (P = 0.026), and tumor size greater than 7 cm (P = 0.001) were 
related to the high-risk group. The risk groups showed a significant association with 
both 30 and 90-d mortality (P = 0.013 and P < 0.001, respectively).

Internal validation
Using the previously constructed scoring system, the score value was calculated for 
each patient in the validation cohort (J2 group, n = 40). The rate of 90-d mortality in 
this group was 50%.

As shown in Figure 1B, the risk score had superior diagnostic accuracy for 90-d 
mortality in the validation cohort (AUC 0.756, 95%CI: 0.598–0.915, P = 0.006). Using 
the previously established cutoff value (65.5 points), 21 (52.5%) and 19 (47.5%) patients 
were classified as low-risk and high-risk groups, respectively (Table 3).

BMI less than 18.5 kg/m2 (P < 0.001), CCI ≥ 1 (P = 0.001), ASA III/IV, (P = 0.002), 
high NLR (P = 0.012), and the presence of ascites on CT exam (P = 0.004) were 
significantly associated with the high-risk group.

Considering the postoperative outcomes, there were no differences in POC rate and 
length of hospital stay between the groups. However, mortality at 30 and 90 d were 
significantly higher in the high-risk group, demonstrating the performance of the score 
in predicting mortality based on the adopted cutoff value (P = 0.049 and P = 0.027, 
respectively). Besides, the rate of patients who received first and second-line palliative 
treatment was higher in the low-risk group (P = 0.012 and P = 0.009, respectively).
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Table 1 Variables and points for each category-risk score for 90-d mortality

Variables Category Points

Sex Female 7

Age (years) ≥ 65 4

BMI (kg/m2) BMI < 18.5 1

CCI CCI ≥ 1 7

ASA classification III/IV 9

Hb (g/dL) Hb ≤ 11 1

Alb (g/dL) Alb < 3.5 3

NLR NLR ≥ 2.5 50

Presence of ascites on CT Present 5

Tumor size (cm) > 7 cm 5

Number of disease sites Two or more 8

Total 100

CCI: Charlson's comorbidity index; CT: Computed tomography; NLR: Neutrophil lymphocyte ratio; ASA: American Society of Anesthesiologists; BMI: 
Body mass index; Hb: Hemoglobin; Alb: Albumin.

Survival outcomes–J1 and J2 groups
The median follow-up time for all patients was 2.1 mo (interquartile range = 0.6-5.9, 
mean of 4.4 mo). At the time of this study, 8 patients were alive, and 72 patients died 
(J1 = 36 and J2 = 36). The median OS for the entire jejunostomy cohort was 2.7 mo, 
compared to a median OS of 8 mo for the other clinical stage IV GC patients 
undergoing other surgical procedures (resection, bypass, or diagnostic laparoscopy) (P 
< 0.001) (Supplementary Figure 1).

Regarding the risk groups in J1 patients (development cohort), the median OS for 
high and low-risk was 1.0 mo and 4.3 mo, respectively (P < 0.001) (Figure 2A). For the 
J2 patients (validation cohort), the median OS was 1.4 mo for the high-risk compared 
to 5.7 mo in the low-risk group (P = 0.059) (Figure 2B).

DISCUSSION
In the present study, we performed an analysis of a cohort of stage IV GC, not 
amenable to surgical resection, who underwent palliative jejunostomy, and we 
developed a prognostic score for 90-d mortality. Jejunostomy represented the 
therapeutic choice in 22% of stage IV GC patients. We provided a simple and feasible 
scoring system with variables easily available in the clinical assessment of patients. 
The score demonstrated an accuracy of 75.6% in the validation cohort and was 
associated with mortality rates.

As is widely known, palliative gastric resection is the best option for obstructive 
lesions, but some patients are unable to undergo this procedure. Proximal and bulky 
tumors also do not allow gastrojejunostomy to be performed to restore gastrointestinal 
continuity. Thus, in these cases, jejunostomy or nasoenteric tube are often indicated as 
a palliative measure to allow maintenance of nutritional enteral support[16]. Once the 
nutritional emergency is solved, patients may receive palliative CMT and resume oral 
intake in cases with good response.

The nasoenteric tube causes discomfort in the nasopharynx and oropharynx besides 
its visual uncomfortable aspect. On the other hand, jejunostomy involves performing 
an invasive surgical procedure on a patient who is already frail and debilitated[17].

Since these patients have a restricted prognosis, and particular clinical and 
oncological conditions, the rationale of developing the score was to take into account 
characteristics that can impact survival to properly identify the patients that are likely 
to benefit from the procedure.

Building a score involves the appropriate choice of variables since a wide variety of 
characteristics must be considered in GC cases for the management decision. In our 
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Table 2 Characteristics of jejunostomy patients according to the risk group-score development cohort (n = 40)

J1-score development cohort 

Low-risk High-riskVariables

n = 14 (%) n = 26 (%)

P value

Sex 0.507

Female 6 (42.9) 14 (53.8)

Male 8 (57.1) 12 (46.2)

Age (years) 0.954

mean (SD) 62.0 (15.0) 61.7 (12.9)

BMI (kg/m2) 0.101

mean (SD) 20.4 (2.7) 22.4 (3.9)

CCI 0.885

0 10 (71.4) 18 (69.2)

≥ 1 4 (286) 8 (30.8)

ASA class 0.507

I/II 8 (57.1) 12 (46.2)

III/IV 6 (42.9) 14 (53.8)

Hemoglobin (g/dL) 0.456

mean (SD) 11.1 (1.9) 10.5 (2.0)

Albumin (g/dL) 0.123

mean (SD) 3.7 (0.6) 3.3 (0.6)

NLR 0.001

mean (SD) 3.03 (1.58) 7.46 (5.22)

Tumor size (cm) 0.18

mean (SD) 6.9 (2.1) 8.3 (3.4)

Presence of ascites on CT 0.48

Absent 6 (42.9) 7 (26.9)

Present 8 (57.1) 19 (73.1)

Lauren type 1

Intestinal 4 (28.6) 6 (23.1)

Diffuse/mixed 9 (64.3) 17 (65.4)

Undetermined 1 (7.1) 3 (11.5)

Number of disease sites 0.408

One (only locoregional) 6 (42.9) 7 (26.9)

Two or more 8 (57.1) 19 (73.1)

POC 0.075

No POC/Clavien 1-2 14 (100) 19 (73.1)

Clavien 3-5 0 (0) 7 (26.9)

Length of hospital stay (days) 0.452

Median (IQR) 4.5 (1.7-6.3) 5 (2.7-9.5)

Palliative treatment-1st line 0.257

No 6 (42.9) 16 (61.5)

Yes 8 (57.1) 10 (38.5)
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30-d mortality 0.013

No 13 (92.9) 13 (50)

Yes 1 (7.1) 13 (50)

90-d mortality < 0.001

No 12 (85.7) 7 (26.9)

Yes 2 (14.3) 19 (73.1)

SD: Standard deviation; IQR: Interquartile range; POC: Postoperative complication; CCI: Charlson's comorbidity index; CT: Computed tomography; NLR: 
Neutrophil lymphocyte ratio; ASA: American Society of Anesthesiologists; BMI: Body mass index.

model, we included 11 common usage variables related to the survival outcomes with 
broad external validity. The variables were categorized in a dichotomous way, which 
facilitates their use and reproducibility. Additionally, to provide an internal validation, 
the cohort was randomized into two samples: One for the construction of the model, 
and the second for the validation of the model.

Considering the variables that support the score, the impact of the NLR on the 
outcome was noteworthy, since the highest score was achieved by this parameter. The 
NLR represents a prognostic marker used in different solid tumors, including GC, and 
its correlation with survival is widely reported. Furthermore, the incidence of POC 
and their relation to NLR is also described in GC patients[12,18].

The rationale for this result is likely complex. Neutrophils present a pro-tumor 
behavior, as they promote angiogenesis, damage DNA, inhibit T-cell activity against 
tumor cells, and facilitate the metastatic process. Inversely, lymphocytes exert an anti-
tumor function when they recognize tumor cell antigens, promoting cytolytic activity 
against these cells. Thus, the high NLR reflects a proinflammatory systemic status, 
leading to a protumoral environment that allows rapid tumor progression and 
development[19]. Therefore, NLR may also reflect a more advanced disease stage.

Regarding the outcome used to assign the score, we chose the 90-d mortality 
because it is considered a good parameter to reflect the value of a palliative procedure 
in patients with limited survival. Another outcome option to consider would be the 
ability to receive palliative CMT in the postoperative setting. However, this variable 
reflects not only the patient's performance after the procedure, but also their decision 
to perform palliative CMT. Some patients choose to adopt only best support care. Even 
so, in the validation court, low-risk patients received more frequently first and second 
lines of CMT.

Regarding complications related to jejunostomy, most of the reports are related to 
its performance after major gastrointestinal procedures for postoperative nutritional 
support[4,5,20,21]. Common surgical complications include loss or obstruction of the 
tube and local leakage of its content. The findings of some studies have shown that 
jejunostomy placed during GC resection is associated with increased complications. 
The analysis of this research included only palliative patients already with limited 
survival. Therefore, it is difficult to assess the impact of possible complications related 
to the procedure.

As previously mentioned, it is noteworthy that our score could distinguish low-risk 
patients, which received significantly more palliative CMT and had better median OS. 
Wang et al[22] analyzed 545 palliative procedures for GC treatment. Of these, 77 were 
considered as intubation procedures (17 gastrostomies and 60 jejunostomies), with a 
surgical mortality rate of 23.4%. The median OS in this group was 3.8 mo, and patients 
who underwent intubation procedures receive less chemotherapy compared to 
resected patients. In the study performed by Schmidt et al[23], the intubation group 
accounted for 12 out of 110 patients. These patients, combined with 52 other patients 
who underwent surgical procedures that did not involve the removal of the tumor, 
had a median OS of 9.2 mo. In our study, the median OS for the entire population was 
2.7 mo. These results highlight the limited survival of these patients and the need for a 
good selection of patients for palliative jejunostomy.

Thus, with the application of the score, we were able to distinguish patients with a 
more limited survival: A high-risk group, with 1 mo and 1.4 mo in J1 and J2 cohorts, 
respectively; compared to the low-risk group, with 4.3 and 5.7 mo in J1 and J2 cohorts, 
respectively. This difference was significant in the development cohort but not in the 
validation cohort. Perhaps, the presence of one outlier with extremely high survival 
may have influenced the result in the validation cohort. As the score was developed to 
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Table 3 Characteristics of jejunostomy patients according to the risk group-score validation cohort (n = 40)

J2-score validation cohort 

Low-risk High-riskVariables

n = 21 (%) n = 19 (%)

P value

Sex 0.721

Female 6 (28.6) 4 (21.1)

Male 15 (71.4) 15 (78.9) 0.072

Age (years)

mean (SD) 59.7 (12.4) 66.7 (11.4)

BMI (kg/m2) 0.074

mean (SD) 21.4 (3.5) 19.0 (4.7)

CCI 0.001

0 21 (100) 11 (57.9)

≥ 1 0 (0) 8 (42.1)

ASA class 0.002

I/II 16 (76.2) 5 (26.3)

III/IV 5 (23.8) 14 (73.7)

Hemoglobin (g/dL) 0.345

mean (SD) 11.4 (2.3) 10.6 (2.4)

Albumin (g/dL) 0.047

mean (SD) 3.6 (0.6) 3.1 (0.6)

NLR 0.012

mean (SD) 3.65 (3.45) 8.81 (7.64)

Tumor size (cm) 0.731

mean (SD) 6.6 (2.6) 6.9 (3.4)

Presence of ascites on CT 0.004

Absent 14 (66.7) 4 (21.1)

Present 7 (33.3) 15 (78.9)

Lauren type 0.753

Intestinal 5 (23.8) 7 (36.8)

Diffuse/mixed 13 (61.9) 9 (47.4)

Undetermined 3 (14.3) 3 (15.8)

Number of disease sites 0.385

One (only locoregional) 7 (33.3) 4 (21.1)

Two or more 14 (66.7) 15 (78.9)

POC 1

No POC/Clavien 1-2 19 (90.5) 17 (89.5)

Clavien 3-5 2 (9.5) 2 (10.5)

Length of hospital stay (days) 0.455

Median (IQR) 3 (3-7.5) 4 (4-8)

Palliative treatment-1st Line 0.012

No 5 (23.8) 12 (63.2)

Yes 16 (76.2) 7 (36.8)
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30-d mortality 0.049

No 18 (85.7) 11 (57.9)

Yes 3 (14.3) 8 (42.1)

90-d mortality 0.027

No 14 (66.7) 6 (31.6)

Yes 7 (33.3) 13 (68.4)

SD: Standard deviation; IQR: Interquartile range; POC: Postoperative complication; CCI: Charlson's comorbidity index; CT: Computed tomography; NLR: 
Neutrophil lymphocyte ratio; ASA: American Society of Anesthesiologists; BMI: Body mass index.

Figure 1 Receiver operating characteristic for the diagnostic accuracy of risk-score. A: Development cohort in predicting 90-d mortality in patients 
with stage IV gastric cancer (GC) undergoing jejunostomy; B: Validation cohort in predicting 90-d mortality in patients with stage IV GC undergoing jejunostomy. The 
area under the receiver operating characteristic curve (AUC) was 71.2% in the development group, with an estimated value of 65.5 for optimal cutoff. In the validation 
cohort the AUC was 75.6%, demonstrating a good diagnostic accuracy for 90-d mortality. AUC: Area under the receiver operating characteristic curve.

predict 90-d mortality, it did not affect the performance of the model. Furthermore, the 
score performance was higher in the validation cohort compared to the development 
group (AUC 0.756 vs AUC 0.712, respectively).

Some limitations in the present study should be mentioned. Unfortunately, due to 
its retrospective design, other outcomes related to the effectiveness of nutritional 
therapy provided by jejunostomy have not been evaluated. Analysis of weight curve, 
performance status, and quality of life could provide other relevant information. Also, 
the number of cases is a limitation. Even in a referral center, jejunostomy has a limited 
role in cancer treatment. This leads to a low volume of reports in the literature 
concerning its results, and maintains doubts as to its real benefit in cancer care and 
survival of these patients.

Accordingly, we believe that our series can provide data to assist in the decision of 
choosing the best way to maintain enteral nutrition. Since our score is easy to perform, 
it can be applied in other centers—including retrospectively—to evaluate their 
reproducibility and impact on the oncological outcomes of jejunostomy in these 
patients.

CONCLUSION
The scoring system developed with 11 variables related to patient’s performance status 
and medical condition was able to distinguish patients submitted to jejunostomy with 
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Figure 2 Overall survival of patients with stage IV gastric cancer who underwent jejunostomy according to the risk group. A: Score 
development cohort; B: Score validation cohort.

a high risk of 90 d mortality. In addition, the score identified patients who were able to 
receive more CMT in the validation cohort.

ARTICLE HIGHLIGHTS
Research background
Palliative gastrectomy is the initial treatment option for locally advanced gastric cancer 
(GC) with gastric outlet obstruction whenever it is feasible. Unfortunately, in some 
cases, nasoenteric tube or jejunostomy becomes the therapeutic alternative to allow 
maintenance of nutritional enteral support.

Research motivation
The limited survival of these patients raises doubts about who benefits from 
jejunostomy.

Research objectives
This study aimed to create a prognostic score for 90-d mortality for stage IV GC 
patients who underwent jejunostomy based on the clinical variables related to 
survival.

Research methods
We conducted a retrospective analysis of 80 stage IV patients who underwent 
jejunostomy for obstructive GC. To create a scoring system, patients were randomized 
into two groups (1:1) by computer using statistical software. The score was developed 
with half of the patients and further evaluated in a validation cohort with the 
remaining patients. The score was developed with 90-d mortality as the main outcome.

Research results
We provided a simple and feasible score system with 11 variables easily available in 
the clinical assessment of patients. The score demonstrated an accuracy of 75.6% in the 
validation cohort and was associated with the mortality rates in patients who 
underwent jejunostomy.

Research conclusions
The scoring system developed with variables related to patient’s performance status 
and medical condition was able to distinguish patients submitted to jejunostomy with 
a high risk of 90 d mortality.
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Research perspectives
The results of our series may contribute to identifying stage IV GC with unresectable 
tumors who can obtain better results with the jejunostomy. In addition, the score may 
contribute to the selection of patients who were able to receive chemotherapy, and 
thereby improving their survival.
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