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Surgical results of remnant gastric cancer treatment

Resultados cirúrgicos do tratamento dos tumores do coto gástrico

 INTRODUCTION

Gastric cancer (GC) is the fifth most common cancer 

in the world, persisting as an important global 

public health issue1. According to its location, GC is 

usually divided into distal and proximal tumors or even 

tumors involving the entire organ. However, there is a 

type of GC that does not fit this classification, which 

is the gastric stump tumor - or remnant gastric cancer 

(RGC). It is defined as a tumor that develops five years 

or later after previous gastrectomy2. Its incidence varies 

between 2 to 6% among all cases of GC3,4. The RGC can 

occur in the remnant stomach after previous resection 

for benign or malignant lesions5.

The exact carcinogenic mechanism of RGC is 

still unknown. Bile reflux of bile from afferent jejunal 

limb, previous vagotomy and change in the gastric 

microenvironment may play an important role in this 

process. These events can lead to metaplasia and 

dysplasia of gastric mucosa, culminating in the genesis 

of RGC3,6,7. The reported time necessary to turn this 

remnant inflamed mucosa into a neoplastic epithelium 

is over 20 years after previous resection for benign 

disease. 

Although there is a recommendation for 

follow-up after partial gastrectomy, the long period of 

carcinogenesis after previous resection may discourage 

patients to maintain a continuous regular monitoring. 

This may lead to late diagnosis of RGC, with more 

advanced clinical stages and worse prognosis3,8,9. 

 The surgical treatment for RGC is performed 

through completion total gastrectomy (CTG) with 

radical lymphadenectomy. Adhesion to adjacent organs 

and displacement of anatomical structures are common 

difficulties during the procedure, turning it longer and 

more prone to combined repair or resection of adjacent 
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Background: remnant gastric cancer (RGC) develops five years or later after previous resection for benign or malignant lesion. The 

treatment is performed through completion total gastrectomy (CTG) with radical lymphadenectomy. Some reports consider this procedure 

may be associated with higher rates of morbidity and mortality. Objective: to evaluate surgical results and survival after CTG in patients 

with RGC. Methods: 54 patients who underwent CTG between 2009 and 2019 were included in the study. As a comparison group 

215 patients with primary gastric cancer (PGC) who underwent total gastrectomy (TG) in the same period were selected. Results: 

among the initial characteristics, age (68.0 vs. 60.5; p<0.001), hemoglobin values (10.9 vs. 12.3; p<0.001) and body mass index (22.5 

vs. 24.6; p=0.005) were different between the RGC and PGC groups, respectively. The most frequent postoperative complications were 

related to pulmonary complications, infection and fistula in both groups. There was a higher incidence of esophagojejunal fistula in the 

CTG group (14.8% vs 6.5%, p=0.055). Perioperative mortality was higher in RGC patients (9.3% vs. 5.1%), but without significance 

(p=0.329). Hospital length of stay, postoperative complications graded by the Clavien-Dindo classification, mortality at 30 and 90 days 

were not different between groups. There was no significant difference in disease-free and overall survival between RGC and PGC groups. 

Conclusion: despite previous reports, surgical results and survival were similar between groups. Higher risk of esophagojejunal fistula 

must be considered.
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organs. Cases in which the first surgery was performed 

for perforated gastric ulcer also causes the formation 

of more extensive adhesions. Therefore, higher rates of 

morbidity and mortality after CTG are reported10. 

 The aim of this study was to evaluate 

the surgical outcomes and survival of patients after 

completion total gastrectomy (CTG) compared to patients 

with primary gastric cancer (PGC) who underwent total 

gastrectomy (TG).

 METHODS

All patients who underwent CTG for RGC from 

2009 to 2019 were selected for this study by searching our 

prospective database. As a comparison group, patients 

with primary GC (PGC) who underwent total gastrectomy 

with curative intent during the same period were selected. 

Exclusion criteria were: non-adenocarcinoma histology, 

gastric resection performed less than 5 years and palliative 

resections. 

Patients were staged preoperatively through 

abdominal and pelvis computed tomography, endoscopy 

and laboratory tests. TNM staging was performed 

according to the TNM 8th edition. Clinical characteristics 

evaluated included American Society of Anesthesiologists 

(ASA) classification, Charlson-Deyo Comorbidity Index 

(CCI)11 and laboratory tests. CCI was considered without 

inclusion of age and gastric cancer as comorbidity. 

Additionally, patients were evaluated for lymph 

node status according to the “lymph node ratio”, as 

proposed by Deng et al.12. Patients were classified into 4 

categories based in the following cutoff points: LR0=0.1%-

10%, LR1=10%-20%, LR2=20%-40%, LR3>40%. All 

cases were operated in a high-volume center by specialist 

surgeons. The extent of lymph node (LN) dissection, as 

well as the need for other organ resection during CTG, 

was established by the operating surgeon in order to 

achieve a complete R0 resection. The extent of resection 

and dissected LN stations of the TG group followed 

the recommendations of the Japanese Gastric Cancer 

Association guidelines13.

Postoperative complications (POC) were graded 

according to Clavien-Dindo’s classification14. Major 

complications were considered as Clavien III-V. Surgical 

mortality was defined when it occurred within the first 

30 days after surgery or during hospital stay after the 

procedure.

The postoperative follow-up was performed on 

a quarterly basis in the first year and every 6 months in the 

following years. Follow-up tests for recurrence detection 

were performed based on the presence of symptoms. 

Absence in medical appointments for more than 12 

months was considered as loss of follow-up. The study was 

approved by the hospital ethics committee (NP1586/19) 

and registered online (www.plataformabrasil.com; CAAE: 

2915516.2.0000.0065). 

Statistical analysis

The Chi-square tests were used for categorical 

variables and t-tests for continuous variables. The 

association of clinical and surgical variables with the 

occurrence of major postoperative complications (POC) 

was analyzed by binary logistic regression analysis, and 

odds ratios (ORs) with 95% confidence interval (95% CI) 

were calculated. Survival time, in months, was calculated 

from the date of surgery until the date of death/

recurrence. Overall survival (OS) and disease-free survival 

(DFS) were estimated using the method of Kaplan–Meier, 

and differences in survival were examined using the Log 

Rank Test. To determine factors associated with DFS and 

OS, univariate and multivariate Cox proportional hazard 

regression models were employed. The patients alive were 

censored at the date of last contact. All tests were two-

sided and p<0.05 was considered statistically significant. 

Statistical analysis was performed using SPSS software, 

version 18.0 (SPSS Inc, Chicago, IL).

 RESULTS

During the selected period, 1,157 GC patients 

were admitted to surgical treatment at our Hospital. 

Completion total gastrectomy was performed in 54 

patients. The comparison group was composed of 215 

patients with PGC who underwent TG. 

All RGC patients were previously operated by 

open approach. The mean age of RGC patients at the 

time of first surgery was 38.8 years (range 19 – 75.7 

years), and the median interval time between the first and 

the second surgery was 29.1 years. Gastrojejunostomy 
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(Billroth II) was the previous reconstruction in 42 (77.8%) 

cases and Roux-en-Y in 12 (22.2%) cases. Previous 

gastric resection was due to peptic ulcer and neoplasia 

in 44 (81.5%) and 10 (18.5%) patients, respectively. 

Clinical and surgical characteristics of the CTG 

and TG groups are summarized in Table 1. Patients in 

CTG group were significantly older (p<0.001), had lower 

BMI (p=0.005) and hemoglobin levels (p<0.001).

Table 1. Clinical characteristics of total gastrectomy and completion total gastrectomy patients.

Variables
Total gastrectomy

n = 215 (%)

Completion TG

n = 54 (%)
p

Sex 0.092

Female 69 (32.1) 11 (20.4)

Male 146 (67.9) 43 (79.6)
Age (years <0.001

Mean (SD) 60.5 (13.1) 68.0 (8.7)  
Body Mass Index (Kg/m²) 0.005

Mean (SD) 24.6 (4.8) 22.5 (4.0)
Hemoglobin (g/dL) <0.001

Média (DP) 12.3 (2.2) 10.9 (2.1)  
Albumin (g/dL) 0.432

Mean (SD) 4.1 (2.2) 3.9 (0.5)  

Neutrophil lymphocyte ratio (NLR) 0.939

Mean (SD) 2.94 (2.89) 2.97 (2.20)  
Charlson–Deyo Comorbidity Index (CCI) 0.806

0 151 (70.2) 37 (68.5)  
≥1 64 (29.8) 17 (31.5)  

ASA (American Society of Anesthesiologists) 0.715
I / II 158 (73.5) 41 (75.9)  
III / IV 57 (26.5) 13 (24.1)  

Surgical approach 0.991
Open 191 (88.8) 48 (88.9)
Laparoscopic 24 (11.2) 6 (11.1)

DP: standard deviation.

Regarding the pathological characteristics of 

both groups, presence of venous invasion, lower rate of 

LN metastasis (pN) and less advanced pTNM stage were 

associated to CTG. CTG group had a significantly lower 

number of retrieved LN than TG group (p<0.001). There 

was no difference in LN ratio (LR) between groups (Table 

2). 

A descriptive list of all POC is shown in Table 

3. Grade I/II complications were more common and 

occurred in 24.2% and 31.5% of all TG and CTG cases 

respectively. Surgical complications were more related 

to pulmonary complications, infection and fistula 

formations.

There was no difference in the occurrence of 

POC between the groups. Esophagojejunal fistula was 

more common after CTG (14.8% vs 6.5%) although 

not statistically significant (p=0.055). Perioperative 

mortality was higher in CTG (9.3% vs 5.1%) but without 

significance (p=0.329). Also, no difference was observed 

in 30 and 90-day mortality between TG and CTG groups. 

Chemotherapy was performed more frequently in TG 

patients (p<0.001) (Table 4).

To assess the potential risk factors for major 

POC, a multivariate analysis including only preoperative 

variables, in addition to the CTG and TG, was performed. 

In the multivariate model, only ASA III/IV and low BMI 

were identified as independent risk factors for major 

POC (Table 5).



4

Rev Col Bras Cir 47:e20202703

Ramos
Surgical results of remnant gastric cancer treatment

Table 2. Pathological characteristics of total gastrectomy and completion total gastrectomy patients.

Variables
Total gastrectomy

n = 215 (%)

Completion TG

n = 54 (%)
p

Tumor size  0.140

Mean (SD) 5.6 (3.5) 4.8 (3.2)  

Lauren type*   0.101
Intestinal 111 (52.4) 35 (64.8)  
Diffuse/mixed 101 (47.6) 19 (35.2)  

Grade of differentiation*  0.071
G1 / G2 85 (40.1) 29 (53.7)  
G3 127 (59.9) 25 (46.3)  

Lymphatic invasion  0.258
No 97 (45.1) 29 (53.7)  
Yes 118 (54.9) 25 (46.3)  

Venous invasion  0.017

No 134 (62.3) 43 (79.6)  
Yes 81 (37.7) 11 (20.4)  

Perineural Invasion  0.370
No 89 (41.4) 26 (48.1)  
Yes 126 (58.6) 28 (51.9)  

pT  0.544
pT1 / T2 78 (36.3) 22 (40.7)  
pT3 / T4 137 (63.7) 32 (59.3)  

Number of ressected LNs  <0.001
Mean (SD) 43.8 (20.6) 22.3 (14.4)  

LNM  0.010
pN0 78 (36.3) 30 (55.6)  
pN + 137 (63.7) 24 (44.4)  

Lymph Node Ratio  0.414
LR0 124 (57.7) 35 (64.8)  
LR1 35 (16.3) 10 (18.5)  
LR2 21 (9.8) 5 (9.3)  
LR3 35 (16.3) 4 (7.4)  

pTNM  0.041
I / II 102 (47.4) 34 (63)  
III / IV 113 (53.6) 20 (37)  

SD, standard deviation; *missing values in 3 cases.

Table 3. List of all complications of total gastrectomy and completion total gastrectomy patients.

TG * Completion TG**

Postoperative complication/ Grade I / II III / IV / V I / II III / IV / V

Cardiac

Angina/Myocardial infarction 1 1 2  

Arrhythmia     

Pulmonay

Acute respiratory distress syndrome 1  1 1
Pneumonia 5 4  2
Pleural effusion/Pneumo/Hemothorax  3   
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Thromboembolic     
Pulmonary embolism 2    
Other 1 1   

Infection     
Superficial Surgical site infection (SSI) 2  1  
Deep SSI 1    
Organ/Space SSI 3 3 1  
Central IV line infection 1  1  
Bacteremia/Generalized sepsis  2 2 1
Urinary tract infection 2    
Other infections requiring antibiotics 2    

Gastrointestinal    1
Abdominal wall Dehiscence  3   
Delayed gastric emptying/ileus 4 1   
Diarrhea 1    
Intra/Extra luminal bleeding  4   

Neurologic   1  
Delirium tremens 1    
Other 2    

Fistula   1 1
Biliar   1  
Enteric/Colonic 6 2 2  
Chylous 2    
Duodenal Stump 1 3 1 7
Esophagojejunal 5 9 3  

Pancreatic 9  

Total (%)# 52 (24.2) 36 (16.7) 17 (31.5) 13 (24.1)
* Six patients in the TG group had more than one POC with a higher rates: 1 case with Clavien III; and 5 cases with Clavien II.

** Five patients in the TCG group group had more than one POC with a higher degree: 4 cases with Clavien II; and 1 case with Clavien III.

# in relation to the total number of patients in each group (TG = 215 and TCG = 54).

Table 4. Outcomes of total gastrectomy and completion total gastrectomy patients.

Variables
Total gastrectomy

n = 215 (%)

Completion TG

n = 54 (%)
p

Hospital length of stay 0.062

Mean (SD) 16.0 (10.1) 20.5 (16.8)  

Type of Postoperative complication  0.659
None 132 (61.4) 30 (55.6)  
Clinical 21 (9.8) 5 (9.3)  
Surgical 62 (28.8) 19 (35.2)  

Grade of Postoperative complication *  0.304
0 - I - II 180 (83.7) 42 (77.8)  
III - IV - V 35 (16.3) 12 (22.2)  

Esophagojejunal fistula  0.055
No 201 (93.5) 46 (85.2)  

Yes 14 (6.5) 8 (14.8)  
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Table 5. Univariate and multivariate analyses for major postoperative complications.

Major Complication Univariate Multivariate

Variables OR 95% CI p OR 95% CI p

Female (vs male) 1.48 0.71 - 3.07 0.298 - - -

Age ≥ 65 (vs < 65 years) 1.30 0.69 - 2.43 0.419 - - -

BMI < 18.5 (vs ≥ 18.5) 2.81 1.21 - 6.49 0.016 3.19 1.35 - 7.53 0.008

ASA III/IV (vs I/II) 1.03 1.04 - 3.95 0.037 2.33 1.17 - 4.63 0.016

CCI ≥1 (vs 0) 1.57 0.81 - 3.02 0.180 - - -

Hb < 13 (vs ≥13) 0.97 0.51 - 1.84 0.920 - - -

NLR ≥ 2.5 (vs < 2.5) 0.99 0.52 - 1.87 0.990 - - -

Completion TG (vs TG) 1.47 0.70 - 3.07 0.306 - - -
OR: Odds ratio.

30-day Mortality  1.0
No 207 (96.3) 52 (96.3)  
Yes 8 (3.7) 2 (3.7)  

90-day Mortality  0.151
No 201 (93.5) 47 (87)  
Yes 14 (6.5) 7 (13)  

Chemotherapy  <0.001
No 81 (37.7) 40 (74.1)  
Yes 134 (62.3) 14 (25.9)  

Recurrence  0.931
No 142 (66) 36 (66.7)  
Yes 73 (34) 18 (33.3)  

SD, standard deviation * The highest grade if patient had more than one complication.

Survival analysis

After a mean follow-up of 34 months, 91 

patients had disease recurrence and 121 died. The 

median OS for the entire cohort was 54 months. 

Kaplan-Meier curves are demonstrated in Figure 1. The 

DFS curves were similar between CTG and TG patients 

(p=0.986). Considering the OS, no significant difference 

was observed between both groups (p=0.462). The 

median OS for TG and CTG was 56.3 and 41.4 months, 

respectively.

Figure 1. Disease-free survival and overall survival of total gastrectomy 
and completion total gastrectomy patients.

  DISCUSSION

In the present study, we analyzed the surgical 

outcomes of RGC patients who underwent CTG and 

compared with PGC patients. Patients with RGC were 

older, with lower BMI and lower hemoglobin levels, 

but they were not diagnosed in more advanced stages. 

The most frequent POC were pulmonary complications, 

infection and fistula in both groups. However, the 

severity of complications and survival analysis did not 

differ between CTG and PGC patients. Of notice, there 

was a higher incidence of esophagojejunal fistula in the 

CTG group (14.8% vs 6.5%, p=0.055). 

RGC can occur after gastric resection for 

peptic disease or neoplasia. The introduction of H2-

receptor antagonists and proton pump inhibitor in 

the 1980s dramatically reduced the number of gastric 

resections due to peptic disease15. However, as the 

period of development of the RGC is long and due to 

the widespread indication of gastric resection in our 

country in the past, we still find a predominance of 
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In both groups the most common complications 

were pulmonary, infectious and related to the formation 

of fistulas. In addition, there was no difference between 

groups related to severity, frequency and type of 

complications. Other short-term surgical outcomes 

measures as length of hospital stay, 30-day mortality 

and even the later 90-day mortality were also similar. 

Also, the analysis of the potential risk factors for POC 

identified only ASA III/IV and low BMI as independent 

risk factors for the entire cohort - CTG or TG were not 

associated with the risk of POC

The only postoperative outcome that statistically 

differs between groups was the rate of patients receiving 

adjuvant chemotherapy. Surgical complications may 

prevent patients to return to intended oncological 

treatment (RIOT) or delay treatment to a point when 

referrals no longer provide benefits24. However, we 

believe that in our series, the lower frequency of adjuvant 

treatment was influenced by the most advanced age 

and the lowest incidence of LN metastasis in CTG group 

patients, rather than surgical complications25. 

A specific analysis of esophagojejunal fistulas 

was planned based on the previous report of its 

association with the performance of CTG26.  In fact, we 

verified a higher incidence of esophagojejunal fistulas 

in the CTG group (14.8% vs 6.5%) which, despite not 

reaching the value determined for statistical significance, 

corroborates our previous report and perception of 

clinical practice.

Eventually, long-term outcomes DFS and OS 

were also similar between groups. These results may 

have been influenced by some unfavorable characteristics 

associated to TG groups, as the presence of tumors with 

poorly differentiated histology, venous invasion and 

positive LN.  On the other hand, CTG was associated 

with older age and lower administration of adjuvant 

chemotherapy. Despite these differences in important 

covariates that may influence the survival analysis, 

we considered that there was no confirmation of the 

hypothesis usually described that associates a worse 

prognosis to patients with RGC5,9,20,22,27,28. 

The present study had some limitations. Due 

to its retrospective design, we were not able to report 

data about the clinical characteristics related to the 

first gastric resection. Whether it was an elective or 

previous resections due to peptic disease in the group of 

RGC analyzed. On the other hand, the improvement in 

the results of GC treatment has increased the survival of 

patients who underwent gastric resection, also increasing 

the population susceptible to the development of a new 

neoplasm in the gastric remnant4. Therefore, a shift in 

this proportion benign/malignant related to the previous 

indications of gastric resection is expected in the future. 

Gastric resections for the treatment of neoplasms 

include lymphadenectomy. Lymphadenectomy, 

especially D2, causes the formation of more extensive 

adhesions by increasing the dissection area. Performing 

lymphadenectomy also increases the possibility of 

complications in the first procedure that can hinder CTG. 

We found that Billroth II (BII) was the most 

performed reconstruction method after the previous 

gastric resection, which is consistent with the higher 

frequency of previous resection due to peptic disease. 

Traditionally, resections due to benign disease are 

reconstructed by BII or BI16.  This type of reconstruction 

implies the performance of only one anastomosis 

(gastrojejunal), minimizing the risk of fistulas, which 

is a major concern, especially if previous surgery was 

performed in an emergency scenario. There is a great 

debate in the literature if the association of  RGC with BII 

reconstruction reflects only the habit of reconstruction 

or whether it is actually associated with a cause-effect 

relationship in the remnant carcinogenesis3,6,17-20. 

We found some differences between groups 

related to the baseline characteristics. Older age was 

related to CTG group, which is compatible with the 

long period of carcinogenesis after previous resection. 

The absorption of most dietary iron occurs in the 

duodenum and proximal jejunum. Both reconstructions, 

BII and Roux-en-Y, derive precisely this segment of 

intestinal transit, which justifies the higher occurrence 

of lower hemoglobin values in the RGC group. The 

duodenojejunal exclusion may also be related to the 

lower BMI level of RGC in association with reducing 

the production of gastrointestinal hormone ghrelin in 

the stomach, responsible for the appetite8,21. It must 

be remembered that final clinical stages, an important 

confounding variable related to BMI and Hemoglobin 

levels, associated earlier stages I/II to RGC patients, 

contrary to some previous reports22,23. 
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emergency procedure, surgical complications and other 

characteristics could not be analyzed and may have 

influenced the results of the second procedure. The low 

number of patients who underwent previous resection 

for neoplasia made impossible to analyze the impact of 

previous lymphadenectomy as a factor for complications 

of CTG. A common concern in reports related to RGC is 

the uncertainty regarding TNM staging, mainly related 

to N category, because patients with previous resection 

would obviously have a lower number of LN resected 

during CTG. Thus, the exact number of lymph nodes that 

must be removed to avoid under-staging remains under 

discussion, as well as which stations must be removed 

during lymphadenectomy29,30. Apparently, it did not 

impact in our survival analysis and we even included the 

LN ratio to address this limitation in the analysis12,31,32. 

Due to its rarity and diversity, the characteristics 

of RGC, as well as the prognostic factors and survival 

related to this type of disease, remain in discussion and 

are difficult to report. In the present study, we were 

able to report a distinguish number of 54 RGC patients 

treated at a single western institution. This ensures 

standardization of surgical and perioperative treatment, 

minimizing this important bias. Outcome measures 

analyzed included the perioperative period, 30 and 90-

day mortality and the long-term DFS/OS, allowing a 

broad view of surgical and oncological results of RGC 

treatment. As gastric resection for benign disease was 

commonly performed until the late 1980s and created 

a large cohort of patients with gastric remnant at risk 

of RGC.  Therefore, surgeons must be aware of these 

characteristics to perform the best clinical practices.

 CONCLUSIONS

Patients who underwent completion total 

gastrectomy for RGC had same frequency and severity 

of clinical and surgical complications compared to total 

gastrectomy patients with primary GC. The long-term 

DFS and OS also did not differ between CTG and TG 

groups. However, a higher risk of esophagojejunal 

fistula must be considered in CTG. 
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