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Purpose: The aim of this study was to evaluate the quality of life and functional emptying of 

J-pouch versus Roux-en-Y reconstruction after total gastrectomy for malignancy.

Methods: This study was designed as a prospective, nonblinded, randomized, parallel clinical 

trial (Trial Number: MN Ostrava, 200604). With informed consent, patients undergoing gast-

rectomy for malignancy were randomized to J-pouch or Roux-en-Y reconstruction. The time 

taken for a test semisolid meal labeled with 99mTc-sulfur colloid to exit the reconstructed parts 

was measured by dynamic scintigraphy 1 year after resection. Quality of life was measured 

using the Eypasch questionnaire at the same time as functional emptying assessment. This trial 

was investigator-initiated.

Results: In all, 72 patients were included into the study. The time taken for the test meal to exit 

the postgastrectomy reconstruction was 16.5±10.0 minutes (mean ± standard deviation) in the 

Roux-en-Y group and 89.4±37.8 minutes in the “J-pouch” group; the difference was statistically 

significant (P,0.001). Emptying of the J-pouch appeared to be a linear decreasing function 

compared to the exponential pattern seen in the Roux-en-Y group. The quality of life measure-

ment showed scores of 106±18.8 points (mean ± standard deviation) in the Roux-en-Y group 

compared to 122±22.5 points in the J-pouch group; the difference was statistically significant 

(P=0.0016). There were no important adverse events.

Conclusion: After total gastrectomy, a J-pouch reconstruction empties more slowly and is 

associated with higher quality of life compared to Roux-en-Y reconstruction. Whether these 

two observations have a direct causative link remains unanswered.

Keywords: gastrectomy, J-pouch, Roux-en-Y, gastric emptying, quality of life, dynamic 

scintigraphy

Introduction
Total gastrectomy for cancer requires anatomical reconstruction to restore continu-

ity of the alimentary tract. Postgastrectomy syndrome, arising due to the absence of 

the stomach, can have a serious impact on an individual’s nutritional status and can 

result in an impaired quality of life.1–3 Although these symptoms often improve with 

time, a significant proportion of patients with gastric cancer do not have a prolonged 

survival. Therefore, it is important that efforts should be focused on ensuring the best 

quality of remaining life.1,3

The surgeon can reduce the impact of stomach absence by creating a gastric sub-

stitute made from the remaining intestine, which may incorporate a reservoir and may 

or may not maintain passage through the duodenum. It is possible that a reservoir as 

well as the passage through the duodenum improves the quality of life.4–7
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The aim of this study was to compare the two methods of 

reconstruction after total gastrectomy with specific regard to 

the time taken for a test meal to exit from the reconstructed 

segment and on quality of life. J-pouch represents post-

gastrectomy reconstruction with reservoir and preserved 

transduodenal passage. Roux-en-Y is reconstruction with-

out reservoir and without maintained passage through the 

duodenum. These two methods have been chosen because 

of the preservation of the transduodenal passage in the 

J-pouch reconstruction, which presents a very important 

factor in our opinion. The comparison with Roux-en-Y 

has been performed because it is considered to be a gold 

standard of reconstruction after gastrectomy. According to 

the literature, this standard reconstruction with 40 cm of 

alimentary limb is comparable with J-pouch as a reservoir. 

Our hypothesis was that longer emptying times lead to fewer 

agastric symptoms and better quality of life. Several studies 

focused on pouch reconstruction after gastrectomy have been 

performed, including meta-analysis. However, the relation 

between evacuation after reconstruction and quality of life 

is not so clear.

Materials and methods
This study was designed as a prospective, nonblinded, 

randomized, parallel clinical trial with institutional ethical 

committee approval (Trial Number: MN Ostrava, 200604) 

(April 4, 2006) and fully informed consent, patients 

undergoing total gastrectomy were invited to participate in 

the study. Prior to surgery, patients were randomized (block 

randomization) to two different types of reconstruction 

using a Roux-en-Y or J-pouch (intervention) (Figure 1). 

The participants were recruited in short blocks ensuring that 

half of the participants within each block were allocated in 

each trial arm. The primary outcome metrics of this study, 

measured 1 year after gastrectomy, were: 1) time taken for 

a test semisolid meal labeled with 99mTc-sulfur colloid to be 

emptied from the reconstructed segment, and 2) quality of life 

according to the Eypasch score. Participants were selected 

according to the inclusion criteria: age $18 and ,85 years, 

indication for gastrectomy without peritoneal carcinomatosis, 

stage I–III disease or lymphoma, without contraindication 

to surgery in general anesthesia (ASA 1–3), and patient’s 

consent. Exclusion criteria were contraindication to radio-

nuclide scanning and recurrent cancer within the year after 

gastrectomy and immunosuppression therapy. The primary 

endpoint was the length of evacuation in the upper part of 

the gastrointestinal tract after reconstruction. In each group, 

a minimum of 17 patients was required in order to detect 

a difference in emptying time from 30 to 40 minutes with 

80% power and significance set at 5%.

Emptying times of reconstruction segments were mea-

sured by dynamic scintigraphy 1 year after gastrectomy. The 

examination was performed in the morning after an overnight 

fasting according to consensus recommendations of the 

Figure 1 scheme of postgastrectomy reconstructions.
Notes: (A) roux-en-Y reconstruction and (B) “J-pouch” reconstruction.
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American Neurogastroenterology and Motility Society and 

the Society of Nuclear Medicine.8,9 Patients ingested a test 

semisolid meal consisting of 200 mL rice labeled with 99mTc-

sulfur colloid over 5 minutes in a sitting position. A gamma 

camera was used to detect emissions over the whole abdomen 

continuously for 90 minutes after the meal in a recumbent 

position, and then at two further time points – 2 and 3 hours 

postingestion.9–12

Gamma camera images were acquired using a 140 keV 
99mTc photopeak with a 20% window. A low-energy, all-

purpose collimator was used to maximize the count rate. 

Images were acquired in a 128×128 word mode matrix. 

Continuous data recording at a framing rate of 30–60 seconds 

per image was performed. After correction for 99mTc physical 

decay, the geometric mean activity counts were determined 

at each imaging time. The percentage of gastric retention at a 

specific time point was calculated with respect to the immedi-

ate postingestion value at the zero time point.8,10,12

The secondary endpoints were the incidence of heart-

burn, dumping syndrome, and early feeling of the fullness 

after eating.

Quality of life was measured on a single occasion (1 

year after gastrectomy) using the modified Eypasch ques-

tionnaire, which inquires about many symptoms associated 

with gastrointestinal malfunctions, such as belching, pyro-

sis, swallowing disorders, dumping syndrome, food intake, 

character, and frequency of defecation. This questionnaire 

includes 36 items scored from 0 (worst) to 4 (best). The 

sum of the item scores yields an overall quality of life score 

(maximum =144). Eypasch questionnaire is detailed and 

includes questions dealing with gastrointestinal symptoms, 

physical condition, emotions, social integration, and effects 

of treatment.13

Results of postgastrectomy reconstruction emptying 

times and quality of life measurement were analyzed and 

tested by means of descriptive statistics. As emptying times 

did not follow the normal distribution, comparison between 

groups was made by the Mann–Whitney U-test. Quality of 

life was normally distributed and so a Student’s t-test was 

used. Emptying times were correlated with quality of life 

using Spearman’s rank correlation. SPSS version 15 was used 

for all statistical analysis (SPSS Inc., Chicago, IL, USA).

The patients were followed up at 3-month intervals after 

the surgery.

Results
In total, 81 patients were recruited into the study and gave con-

sent to randomization, from 2007 till 2014. The CONSORT 

diagram, presented in Figure 2, shows the flow through the 

trial. In all, 39 patients were allocated to receive Roux-en-Y 

reconstruction and 42 patients were allocated to “J-pouch” 

reconstruction. Four patients in the Roux-en-Y group and 

Figure 2 The CONSORT diagram showing flow through the trial.
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five in the J-pouch group did not receive their allocated 

reconstruction. The reason for not performing gastrectomy 

and allocated reconstruction in these patients was the intra-

operative finding of peritoneal carcinomatosis.

Altogether, 35 patients received Roux-en-Y reconstruc-

tion after total gastrectomy. This group consisted of 26 men 

and nine women with a mean age of 63.5 years. A total of 

37 patients received J-pouch reconstruction; there were 23 men 

and 14 women with a mean age of 62.2 years (Table 1).

All total gastrectomies were performed in the standard 

way. The average time of surgery was 226.7 minutes in 

the J-pouch group, and 178.1 minutes in the Roux-en-Y 

group (P,0.05). No patients had a postoperative leak or 

intestinal obstruction. The 30-day morbidity was 62% in the 

J-pouch group and 49% in the Roux-en-Y group. Hospital 

stay was 12.4 days in the J-pouch group and 10.7 days in 

the Roux-en-Y group. Postoperatively, all patients were 

followed-up in the oncosurgical outpatient clinic. Thirteen 

patients in the J-pouch group and 17 patients in the 

Roux-en-Y group received chemotherapy. Four patients in 

Roux-en-Y group and one patient in the J-pouch group were 

lost during follow-up. After all, 67 patients were analyzed 

and assessed 1 year after gastrectomy by means of dynamic 

scintigraphy and quality of life questionnaire. There were 

no important adverse events. The following symptoms were 

separately evaluated: heartburn, dumping syndrome, and 

fullness feeling after meal (Table 2).

The meal evacuation assessment from postgastrectomy 

reconstructed segment was done by means of dynamic scin-

tigraphy with 99mTc-sulfur colloid (Table 3; Figure 3). The 

length of meal evacuation from the reconstructed segment 

in the group of patients with Roux-en-Y reconstruction was 

16.5±10.0 minutes (mean ± standard deviation). The length 

of meal evacuation from J-pouch was 89.4±37.8 minutes. The 

difference was found to be statistically significant (P,0.001, 

Mann–Whitney U-test).

Table 1 age, gender, and cancer stage of all patients included 
into the trial

“J-pouch” Roux-en-Y

Age  
(years)

Gender Stage  
(UICC)

Age  
(years)

Gender Stage  
(UICC)

 1. 61 F i a 65 M ii B
 2. 60 M iii B 77 M i B
 3. 45 F iii B 80 M ii B
 4. 64 F lymphoma  

iV a
65 M lymphoma  

iV a
 5. 69 F iii a 70 M iii c
 6. 74 F ii a 56 M iii c
 7. 57 M iii a 45 F i B
 8. 45 M lymphoma iV a 75 M ii B
 9. 42 M i B 43 M i B
10. 59 M iii a 76 M ii a
11. 64 F ii a 65 M iii a
12. 57 M iii a 74 M iii B
13. 67 F ii B 51 M iii c
14. 45 M ii a 55 M ii B
15. 73 M iii c 51 F ii a
16. 63 M iii a 73 M iii a
17. 59 M lymphoma iV a 60 M iii a
18. 68 M i a 68 M i B
19. 45 M iii a 48 M iii B
20. 66 F iii a 78 F iii B
21. 73 F iii a 67 M iii a
22. 62 M iii B 71 F iii a
23. 74 M iii a 65 M ii B
24. 67 M iii B 53 F iii B
25. 58 F ii B 49 M iii a
26. 81 M i B 68 M iii a
27. 68 F iii B 58 M ii a
28. 51 M iii a 72 M iii B
29. 61 F ii a 55 F i B
30. 73 M iii B 68 M iii a
31. 69 M iii a 61 F iii a
32. 58 M lymphoma iV a 74 F ii B
33. 63 M i B 68 M i B
34. 58 F iii a 54 M ii a
35. 54 F iii B 63 F iii B
36. 72 M ii B
37. 76 M iii a

Total, n ± sD or ratio
62, 2 23:14 63, 5 26:9

Abbreviation: Uicc, Union for international cancer control.

Table 2 selected symptoms occurrence after gastrectomy

“J-pouch” Roux-en-Y

heartburn 5 1
Dumping syndrome 1 6
Fullness feeling after meal 5 9

Table 3 Qol and length of evacuation after gastrectomy within 
both study groups

Group of  
patients

Length of  
evacuation (min)

QoL

“J-pouch”

n 36 37
Minimum 15 62
Maximum 184 134
Median 89.50 103.00
Mean 89.36 102.51
sD 37.782 16.588

roux-en-Y
n 31 35
Minimum 3 57
Maximum 43 117
Median 16.00 94.00
Mean 16.45 92.57
sD 9.963 14.337

Note: Qol assessed according to eypasch questionnaire.
Abbreviations: QoL, quality of life; SD, standard deviation.
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Figure 3 normal probability plot comparing the distribution of data from evacuation of “J-pouch” and roux-en-Y reconstruction with normal distribution.

Figure 4 examples of postgastrectomy reconstruction emptying curves (corrected for physical radioisotopic decay) obtained by dynamic scintigraphy after ingestion of 
semisolid test meal labeled with 99mTc-sulfur colloid.
Notes: Red curve – radioactivity detected in reconstructed segment; blue curve – radioactivity detected in small intestine beyond reconstruction. (A) roux-en-Y 
reconstruction and (B) “J-pouch” reconstruction.

Emptying times of the Roux-en-Y reconstruction showed 

an exponential distribution (Figure 4A). After test meal 

ingestion, there was a steep increase of activity counts in the 

reconstructed segment, but 15 minutes later the radioactivity 

in the reconstructed segment was almost zero. The ingested 

test meal proceeded without delay into the small intestine 

beyond reconstruction. This shape of the emptying curve 

showed the inability of Roux-en-Y to keep the test meal in 

a reconstructed segment.

J-pouch emptying appeared to be a linear decreasing func-

tion (Figure 4B). Shortly after test meal ingestion, there was 

a steep increase of activity counts in the J-pouch with very 

slow gradual emptying. The high level of radioactivity in the 

J-pouch remained for more than an hour. The ingested test 

meal was slowly and fluently released into the small intestine 

beyond the pouch. The shape of the emptying curve showed 

very good reservoir function of the J-pouch, which indicates 

almost physiological proceeding of food through the upper 

gastrointestinal tract.

Quality of life assessment was done by the use of standard-

ized Eypasch questionnaire 1 year after surgery. The achieved 

quality of life score in the group of patients with Roux-en-Y 
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reconstruction was 106±18.8 points (mean ± standard devia-

tion). Patients with J-pouch reconstruction obtained a qual-

ity of life score measuring 122±22.5 points. The difference 

was found to be statistically significant (P=0.0016, t-test). 

According to these results, patients with J-pouch reconstruc-

tion showed a significantly higher quality of life than patients 

with Roux-en-Y reconstruction.

Discussion
In this prospective study, we carried out a functional assess-

ment of emptying of a Roux-en-Y reconstruction compared 

to a J-pouch following total gastrectomy for cancer. Our main 

finding was a significantly slower emptying of a J-pouch, 

associated with a higher quality of life. This study was not 

designed to determine whether there is a direct causative 

effect of emptying time on patients’ quality of life.

Undoubtedly, findings of this study have direct clinical 

relevance. Postgastrectomy syndrome can be a debilitating 

result of surgery, and any improvement in surgical technique 

that impacts on this would be advantageous. There is a grow-

ing body of evidence to suggest that the type of reconstruction 

after total gastrectomy can minimize this problem.1,4,14,15

Since Schlatter performed the first successful gastrec-

tomy in 1897,16 around 80 types of reconstruction have been 

described. In Europe, the favored postgastrectomy recon-

struction is a Roux-en-Y. Haberer et al reported that only 

16% of 62 European clinics perform a J-pouch reconstruc-

tion after the total gastrectomy.17 Reconstructions may be 

classified as those in which the duodenal passage is retained 

or not. Another classification criterion may be the presence 

of reservoir or pouch component.1,2,18

Keeping the passage of food through the duodenum may 

help to maintain better control of postprandial release of 

hormones and regulatory peptides.5,19 Whether this, or indeed 

a reservoir component, improves the quality of life remains 

unclear. But, it seems plausible that intestinal motility of 

the reconstructed part may play an important role in the 

quality of life after gastrectomy by preventing dumping and 

early satiety.4,20,21

There are several methods available to assess gastro-

intestinal motility. The application of radionuclides for 

gastric emptying measurement was introduced in 1966.22 

Gastric emptying scintigraphy represents the gold standard 

for measurement of gastric emptying in clinical practice 

because it allows physiologic, noninvasive, and quantitative 

data measurement.8–10,12 Using scintigraphy, rapid emptying 

of a solid meal has been associated with dumping symptoms 

in patients who undergo reconstruction with Roux-en-Y and 

jejunal interposition without a pouch.23

Postgastrectomy syndrome is a function of more than a 

simple absence of the stomach. Denervation is an accepted 

consequence of gastrectomy and may affect motor, exocrine, 

and endocrine functions of the entire gastrointestinal tract. 

Disruption of intrinsic neural integrity may result in disor-

dered contractile activity of the reconstruction.17,24,25 Sarr 

and Kelly showed that extrinsic nerves were necessary for 

postprandial motor activity, and we might therefore assume 

that extrinsic neural integrity of the reconstructed intestine 

may be important for postprandial pouch function.26

Mochiki et al compared the function of jejunal interpo-

sition with or without a pouch after a total gastrectomy for 

gastric cancer. They confirmed that the jejunal wall of the 

pouch was capable of contraction at a level similar to nor-

mal jejunum 6 months after surgery. However, manometry 

revealed that the coordinated motor function of the pouch 

was not apparent until 6 months after surgery.20

Tomita et al have shown that motility continues to 

improve beyond 6 months after the surgery. They studied 

gastrointestinal hormone and jejunal interdigestive migrating 

motor complex in patients with or without early dumping syn-

drome after the gastrectomy with Roux-en-Y reconstruction. 

An interesting finding of their study was that a new pace-

maker is established at the oral side of the resected jejunum 

that is well established by 9 months after surgery.19

Nakane et al have shown that a shorter conduit and wider 

mesenteric pedicle preserve blood supply and extrinsic neural 

integrity and lead to better pouch function.21 Tsujimoto et al 

suggest that the optimal jejunal pouch should be relatively 

short. In their study, a shorter pouch was associated with 

higher incidence of early dumping symptoms, but also with 

higher eating capacity per meal and lower postoperative 

weight loss 24 months after surgery.27

In conclusion, the present study has shown that post-

gastrectomy reconstruction with J-pouch compared to a 

Roux-en-Y reconstruction results in slower emptying of a 

test meal and, in addition, an improved quality of life. The 

weak points of the trial are: a) the overall length of the study 

with difficulty of recruitment of patients, b) the change of 

perioperative chemotherapy standards during the study, and 

c) Eypasch score outcomes affected by subjective factors (as 

any other quality of life questionnaire). Whether there is a 

causative link or simply an association has not been unequiv-

ocally demonstrated in this study. Although the primary 

goal of radical gastrectomy must remain oncological cure, 
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patients’ quality of life after surgery is important and should 

be included in the overall management decision process.
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