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ABSTRACT 

Background: A pylorus-preserving gastrectomy (PPG) was initially considered as 

operative modalities for cases with stomach-ulcer for the preventing of dumping 

syndromes and duodenal juice reflux, Aim and objectives: This work aimed to study the 

correlation among the pyloric-cuff length and post-operative complications. We as well 

evaluated if cuff-length was accompanied with any changes in the long-term symptoms 

greater than 3-yrs. post-operatively, by means of a questionnaire, Subjects and methods: 

from December 2014 to June 2015, 50-cases with apparent early gastric cancer (EGC) 

experienced PPG at Al-Hussein hospital and Al-Rahma hospital with lymph-gland dis-

section and repetitive preserving of the supra-pyloric zone, 33 have a comparatively 

shorter preserved pyloric-cuff (with 3.0-cm; group-I) and 17 have a comparatively longer 

pyloric-cuff (longer than 3.0-cm; group-II), Results: The operative period was 

significantly long for group-II in comparison to group-I. All groups have a limited 

complication, with the exclusion of stomach stasis that have severed symptoms needing 

fast and intra-venous fluids supporting. Gastric-stasis was detected in 7-cases in group-I 

(21.2%) and in 4 of the 17-cases in group-II (23.5%). No post-operative changes in the 

complications-incidences were detected. No deaths happened in the two group, and no 

significant changes as regard late outcomes, Conclusion: the current work concluded that 

the changes in many functions and symptoms were not obvious among both groups. 

Regard-less of the pyloric-cuff length, pylorus-preservation gastrectomy could be used for 

treating the EGC even if the cancer is placed proximal to the central body.  
Keywords: Pylorus-preserving gastrectomy, Pyloric-cuff, Late outcome, Dumping 

syndrome, Stasis. 

INTRODUCTION 

The brilliant results attained afterward 

earlier treating of gastric-tumor, 

physicians are now identifying post-

operative quality of life (QOL) to be as 

significant to be considered as surviving 

for these cases (1). 

PPG is a function-preservative operation 

for the treating the EGC, targeting to 

reduce the complications rates and 

improving the post-operative QOL. In 

accordance to the Japanese gastric cancer 

treating procedures, PPG could be done 

for cT1N0M0 stomach tumor placed in 

the central-third of the gastrointestinal, of 

greater than 4-cm from the pylorus. While 

the length of the antral-cuff (LAC) 

steadily raised, from 1.5 cm within the 

primary usage of the operation to 3.0 cm 

presently, its optimum length still not 

clear. Typical operations for preserving 

the pyloric functions, infrapyloric vessel, 

and hepatic branchinges of the vagus-

nerve, making PPG technically harder 

and increase worries about non-complete 

dissection of the lymph-node (2). 

A sub-total gastrectomy with D2 

dissection of lymph-glands was a typical 

surgery for EGC placed in the stomach 

central body. Cases with EGC had a very-

good prognosis afterward operative 

treating, with 5-yr. surviving rates 

exceeding 90%. Furthermore, the 

incidence of nodal participation from 
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EGC is small, and included lymph-glands 

are essentially limited to the perigastric 

zone (3). 

The gap from the lesions to the pylorus 

requires to be gently cared as a shorter 

LAC might leading to post-operative 

gastric stasis, a standard PPG-

complication. When PPG was primarily 

done in treating the gastric tumor, 

physicians frequently preserved LAC of 

1.5-cm. With this LAC, incidences of 

instant post-operative delaye gastric 

emptying (DGE) was concluded to 

ranging from 23 to 40% (4). 

In function-preservative operation, there 

are many procedures for decreasing the 

operative length for the improvement of 

the post-operative functional results with 

no compromising oncological care, like 

PPG, proximal-gastrectomy, sentinel 

nodes navigating surgeries, and vagus 

nerve-preservative surgeries (5).   

Almost all cases who experience PPG are 

frequently detected via EGC, 

laparoscopy-assisting PPG (LAPPG) is 

frequently employed. While the operative 

period is extended in LAPPG more than 

in conventional PPG, LAPPG offers 

many advantages over PPG, involving 

decreased intra-operative bleeding and 

post-operative pain, in addition to a 

quicker recovering.  Furthermore, for the 

reason that LAPPG works as mixture of 

nominally invasive operation and 

function-preservative operation, LAPPG 

might be a striking treating option for 

cases with EGC (6). 

While in concept preserving of pyloric, 

hepatic, and celiac-branchinges of the 

vagal-nerves in PPG must reduce the 

occurrence of gall-stone forming 

afterward gastrectomy, objective 

supporting of this notion was not 

displayed in randomized-control trials. 

PPG is usually believed to give many 

benefits in the form of dumping 

syndromes and bile reflux gastritis (BRG) 

(7) 

The current work aimed to study the 

relationship among the LPC and the post-

operative complications. We as well 

evaluated if cuff-length was 

accompanying with any changes in long-

term symptoms longer than 3-yrs. post-

operatively, by means of questionnaire. 

PATIENTS AND METHODS 

Participants 

From December 2014 to June 2015, 114-

cases with apparent EGC treated by PPG 

at Al-Hussein hospital and Al-Rahma 

hospital with dissection of lymph-glands 

and routine preserving of the supra-

pyloric part, the vagal-nerves, the 1st 

branching of the right stomach artery, the 

celia- branching, the pyloric-sphincter, 

and the infra-pyloric vessels, as defined 

before (8). Through these operations, 

position No. 5 nodes are repeatedly 

examined to eliminate cases with overall 

meta-stasis (enlarged and/or hard nodes) 

in this section.  

34-Cases were excepted from the current 

work owing to meta-chronous tumor. 4-

Cases were excepted owing to liver and 

peritoneal metastases. 14-Cases passed-

away of different organ cancer or 

different reasons and were as well 

omitted. 3-Cases were omitted for extra 

gastrectomy was done for remaining 

cancer. 1-Case was omitted as he has a 

following-up in another hospitals, 2-cases 

were omitted as they have followed-up at 

different divisions, and 2-cases were 

omitted due to mental disease. 4-cases 

were omitted for the reason of missed 

information. Thus, a total of 50-cases has 

been registered in this work.  

A Questionnaires recognizing post-

operative symptoms have been delivered 

to the 50-cases afterward at least 3-yrs 

post-operatively. Information from all 

cases were studied. These cases were 
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separated into 2-groups regarding the 

extents of their preservative pyloric-cuffs. 

Of the 50-cases, 33 have a comparatively 

shorter preservative pyloric-cuff (within 

3.0-cm; group-I) and 17-cases have a 

comparatively longer pyloric-cuff (at 

least 3.0-cm; group-II).  

Methods  

Operative samples have been studied and 

counted in accordance to the Lauren 

sorting of gastric-cancer (9). Medical 

reports have been revised for additional 

histologic and following-up information. 

Long-standing symptoms were evaluated. 

The questionnaires comprised a number 

of 38-items and was consisted of 4-scales: 

assessing earlier dumping-symptom (18-

items), later dumping-symptom (5-items), 

emptying turbulences (9-tems), and 

additional information (6-items) like oral-

intake, bowel-movement, present-

weights, and satisfactions rating. An 

advanced mean value on the symptom’s 

scaling corresponding to a high 

symptomatology (0, “not at all”; 1, 

“infrequently”; 2, “fairly often”). The 

occurrence of grade-2 symptoms was 

valuated. The cases experienced a 

stomach endo-scopey examining more 

than once in 2-yrs post-operative. The 

post-operative condition of the remnant 

gastrointestinal was assessed at least 3-yrs 

post-operatively via the Residue, 

Gastritis, and Bile (RGB) sorting (10).  

The incidence of reflux-esophagitis with a 

Los-Angeles sorting of B or larger, 

remining-gastritis and remaining-food of 

grade-2 or more, and bile-reflux of grade-

1 were considered as expressive results. 

Non-examined cases and cases with lost 

information were omitted to estimate the 

incidences. A stomach ultra-sonography 

scanning was done at least 1-yr 

postoperatively. Cases with or with no 

cholelithiasis have been investigated. 

Cases who experienced a 

cholecystectomy pre- or intra-operatively 

were omitted for the estimations of 

incidences. 

Data analysis  

Statistical analyzing of the data was done 

via SPSS 14.0 package. Clinico-

pathological results in the studied groups 

were matched by means of t-testing, the 

Mann-Whitney U-testing, the χ2 testing, 

and Fisher’s exact testing. Changes have 

been considered significant at P-value < 

0.05. 

RESULTS 

Patients characteristics and clinic-

pathological variables 

The base-line case features are presented 

in Table 1. Questionnaires filled by 50 -

cases were taken for analyzing. No ages 

differences were found (mean age of 

group-I was 60.88-yrs and groups-II was 

60.94-yrs; P = 0.597). But both groups 

varied in gender ratios. Half of the group-

II cases were men vs. one-third in group-I 

were men (P-value = 0.229). The body 

mass index (BMI) was nearly 24 in the 

two groups. 

As for the microscopic results of the 

resection samples, 39- samples (78.0%) 

were approved to have EGCs (mucosa, 

25- samples; sub-mucosa, 14- samples) 

and 11- samples (22.09%) were detected 

to have advanced cancers (muscularis 

propria, 7-samples; subserosa, 4-

samples). Our information displayed that 

the total incidence of nodal contribution 

in all cases was 36.0% (18 cases). No 

changes in the distributions of the 

pathological depths of invasion and 

lymph-gland meta-stasis have been 

detected among both groups. 

Early outcomes (Table 3) 

The operative periods were significant 

long for group-II in comparison to group-

I. The two groups have slight 

complications, with the exclusion of 

gastric-stasis that have severed symptoms 

needing fast and intra-venous fluids 

supporting. Stomach stasis was detected 
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in 7-cases in group-I (21.2%) and in 4-

cases of the 17-cases in group-II (23.5%). 

No changes in the incidences of post-

operative complications were detected. 

No deaths happened in any group. 

Late outcomes (Tables 4, 5) 

The incidences of dumping symptoms 

were slight in the two groups, particularly 

in the late-phase. In contrast, emptying 

disorders, involving earlier satiety, a 

“heavy” sensation in the gastrointestinal, 

eructation, abdominal distending, and 

heart-burn, were comparatively common. 

Nonsignificant changes in questionnaire’s 

records were detected among the studied 

groups. The mean comparative body-

weight (existing/pre-operative body 

weight [%]) was as well the same in both 

groups (89.96 % in group-I and 88.18 % 

in group-II). The patients satisficing 

levels was also nonsignificant change 

among the studied groups. All cases who 

were dis-satisfied with the treatments 

were 4-cases (12.1%) in group-I and 1-

case (5.9%) in group-II. Regarding the 

post-operative oral intake tolerated/ meal, 

in comparison to ordinary, no-changes 

were informed by 27.3% of the cases in 

group-I and 23.5% of the cases in group-

II. A post-operative intake of 50% at least 

of the ordinary capacity was informed by 

36.4% of the cases in group-I and 64.7% 

of the cases in group-II. An intake of 50% 

at most of the ordinary volume was 

informed by 21.2% of the cases in group-

I and 11.8% of the cases in group-II. This 

change was nonsignificant (P-value = 

0.161). the two studied groups gives an 

identical results regarding bowel-

movement and regular-flatu. 

Endoscopic findings (Table 6) 

Nonsignificant changes in esophagitis, 

remnant gastritis, remaining food, or bile 

reflux were found among both of the 

studied groups.  

Abdominal ultrasound (US) findings in 

the gallbladder  

US results presented nonsignificant 

changes in the incidences of post-

operative cholelithiasis. These conditions 

were observed in 12.1% (4/33) in group-I, 

in comparison to 5.9% (1/17) in group-II.  
 

Table (1): Distribution of cases characteristics and clinic-pathological variables 

 
Group-I 

(n=33) 

Group-II 

(n=17) 
P Value 

Age 60.88±15.339 60.94±21.583 0.597 

Gender n(%)    

Male 11(33.3%) 9(52.9%) 
0.229 

Female 22(66.7%) 8(47.1%) 

BMI (kg/m2) 24.19±4.646 24.18±3.727 0.897 

Depth of invasion (pathological)    

Mucosa 17(51.5%) 8(47.1%) 

0.857 
Submucosa 8(24.2%) 6(35.3%) 

Muscularis propria 5(15.2%) 2(11.8%) 

Subserosa 3(9.1%) 1(5.9%) 

Lymph-gland metastasis    

Negative 22(66.7%) 10(58.8%) 
0.757 

Positive 11(33.3%) 7(41.2%) 

 

Table (2): Distribution of patients’ early results involving post-operative complications 

 
Group-I 

(n=33) 

Group-II 

(n=17) 
P Value 

duration of operation (min) 189.91±67.864 221.29±62.131 <0.001* 

Amount of bleeding (cc) 279.73±352.138 248.76±352.218 0.175 

Post-operative complications    

Post-operative bleeding 4(12.1%) 0(0) 0.285 

Anastomotic leaking 3(9.1%) 0(0) 0.542 

Intra-abdominal abscess 1(3.0%) 1(5.9%) 1.000 

Gastric stasis 7(21.2%) 4(23.5%) 1.000 

Pancreatic fistula 2(6.1%) 1(5.9%) 1.000 

Atelectasis or pneumonia 7(21.2%) 1(5.9%) 0.237 
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Table (3): Distribution of patients’ late results involving post-operative complications 

 
Group-I 

(n=33) 

Group-II 

(n=17) 
P Value 

Early dumping syndrome    

Systemic symptoms    

Diaphoresis 1(3.0%) 0(0) 1.000 

Pounding 2(6.1%) 1(5.9%) 1.000 

Dizziness 1(3.0%) 1(5.9%) 1.000 

Numbness and/or syncope 1(3.0%) 1(5.9%) 1.000 

Red in the face 3(9.1%) 0(0) 0.542 

Pale in the face 1(3.0%) 0(0) 1.000 

Hot flush 4(12.1%) 1(5.9%) 0.650 

Malaise and weakness 2(6.1%) 0(0) 0.542 

Sleepiness 6(18.2%) 3(17.6%) 1.000 

Dull headache 1(3.0%) 0(0) 1.000 

Chest pressure 4(12.1%) 0(0) 0.285 

Abdominal symptoms    

Borborygmi 4(12.1%) 3(17.6%) 0.677 

Abdominal pains 1(3.0%) 0(0) 1.000 

Diarrhea 6(18.2%) 2(11.8%) 0.699 

Nausea 2(6.1%) 1(4.9%) 1.000 

Vomiting 0(0) 0(0) --- 

Abdominal distensions 14(42.4%) 4(23.5%) 0.227 

Abdominal discomforts 11(33.3%) 3(17.6%) 0.327 

Late dumping syndrome    

Cold sweat 0(0) 2(11.8%) 0.111 

Dizziness 0(0) 0(0) --- 

Syncope and/or convulsion 1(3.0%) 0(0) 1.000 

Overall fatigue and/or languor 3(9.1%) 1(5.9%) 1.000 

Finger tremor 2(6.1%) 1(5.9%) 1.000 

 

Table (4): Distribution of patients’ late results (symptoms scoring for gastric emptying and “others”) 

 
Group-I 

(n=33) 

Group-II 

(n=17) 
P Value 

Emptying disturbance    

Early satiety 11(33.3%) 6(35.3%) 1.000 

“Heavy” sensation in stomach 8(24.2%) 5(29.4%) 0.741 

Nausea 1(3.0%) 0(0) 1.000 

Eructation 10(30.3%) 6(35.3%) 0.757 

Abdominal distention 8(24.2%) 3(17.6%) 0.728 

Regurgitation 6(18.2%) 1(5.9%) 0.398 

Heartburn 7(21.2%) 4(23.5%) 1.000 

Hiccough 2(6.1%) 1(5.9%) 1.000 

Epigastric pain 3(9.1%) 0(0%) 0.542 

Other symptoms    

Relative body weight 89.96±8.523 88.18±9.402 0.134 

Current/preoperative    

Satisfactions level with treatments (n = 29) (n = 16)  

Unsatisfied 4(12.1%) 1(5.9%) 0.650 

Oral intake / meal matched with ordinary status (n = 28) (n = 17)  

No change 9(27.3%) 4(23.5%) 

0.161 50% or more 12(36.4%) 11(64.7%) 

50% or less 7(21.2%) 2(11.8%) 

Bowel movements (n = 28) (n = 16)  

Growing worse 14(42.4%) 5(29.4%) 0.540 

Flatulence compared with normal status (n = 29) (n = 17)  

Increased and disabling 5(15.2%) 2(11.8%) 1.000 

 

Table (5): Distribution of patients’ late outcomes including post-operative complications 

 
Group-I 

(n=25) 

Group-II 

(n=10) 
P Value 

Esophagitis 7(28.0%) 2(20.0%) 1.000 

Remnant gastritis 11(44.0%) 4(40.0%) 1.000 

Residual food 16(64.0%) 8(80.0%) 0.477 

Bile reflux 8(32.0%) 2(20.0%) 0.686 

DISCUSSION 

PPG is a function-preservative operation 

for the treating of EGC, targeting to 

lessening the complications rates and 

improving the post-operative QOL. In 

accordance to the Japanese gastric tumor 

treating guide-lines, PPG could be done 

for cT1N0M0 gastric tumor placed in the 

stomach central-third, at larger than 4.0-

cm from the pylorus. While the LAC 

steadily raised, from 1.5-cm within the 

primary usage of the operation to 3.0-cm 

presently, its optimum extent still un-

clear (11). 
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In function-preservative operation, there 

are many techniques for decreasing the 

operative extent for improvement post-

operative functional results with no 

compromising oncological-safety, like, 

proximal-gastrectomy, sentinel nodes 

navigating surgeries, and vagus nerve-

preservative surgeries (12).  

As most cases who treated PPG are 

frequently diagnosed by EGC, the 

LAPPG is usually utilized. While the 

operative period is extended in LAPPG in 

comparison to conventional PPG, LAPPG 

delivers many advantages over PPG, 

involving decreased intra-operative 

bleeding and post-operative pains, in 

addition to a quicker 

recovering.  Furthermore, for LAPPG 

works as mixture of nominally invasive 

operation and function-preservative 

operation, LAPPG might seem to be 

attractive treating option for cases (13). 

The current work aimed to study the 

relationship among the LPC and post-

operative complications. We as well 

evaluated if cuff length was 

accompanying with any changes in long-

term symptoms greater than 3-yrs post-

operatively, via questionnaire. 

In the current study, we conducted on 50 

patients, 33 have a comparatively short 

preservative pyloric-cuff (with 3.0-cm; 

group-I) and 17 have a comparatively 

long pyloric-cuff (at least 3.0-cm; group-

II). No ages differences were found 

(mean age of group-I was 60.88-yrs and 

groups-II was 60.94-yrs; P = 0.597). But 

both groups varied in gender ratios. Half 

of the group-II cases were men vs. one-

third in group-I were men (P-value = 

0.229). The BMI was nearly 24 in the two 

groups. 

This is in agreement with the study of 

Morita et al., (13) in which the mean age 

was 57.1 yrs.; ranging from 27 to 86-yrs 

were available for analyzing. No 

differences ages (mean age of 56.6 for 

patients with short cuff and 58.7 yrs. for 

patients with long cuff; P-value=0.087). 

But the 2-studied groups varied in gender 

ratio. Half of the casdes in group-II were 

men, while group-I was predominantly 

men (64%; P = 0.013). The BMI was 

about 23 in the two groups. 

Furthermore, in a systematic review of 

Song et al., (14) in which the authors 

aimed to perform the operation 

efficiency, oncological-safety, and 

function recovering of PPG, and 

compared between PPG and DG, and 

reported that the sex distributing in the 

PPG-group was significant dissimilar in 

the two groups (OR 0.83, 95% CI 0.73 to 

0.94, I2 = .00%, P-value = 0.005). 

No changes in studies comparison of ages 

(WMD 0.19, 95% CI−1.71 to 2.09, I2 = 

87.90%, P-value = 0.845) and BMI was 

established among the studied groups 

(WMD − 0.02, 95% CI − 0.24 to 

0.19, I2 = 0.00%, P-value = 0.828).  

Moreover, for the microscopic results of 

the resected samples, in the present study, 

we found that 39 (78.0%) were approved 

to having EGCs (mucosa, 25; sub-

mucosa, 14) and 11 (22.09%) were 

reported with further advanced cancers 

(muscularis propria, 7; sub-serosa, 4). 

Our results presented that the total 

incidences of nodal involving in whole 

cases was 36.0% (1-cases). No changes in 

the distributing of the pathological depths 

of invasion and lymph-gland meta-stasis 

were found among the studied groups. 

In accordance to our findings, the study 

of Isozaki et al., (15) which showed that 

no pathological changes among the 

studied groups. Laparoscopic operation 

was much commonly used for PPG than 

for DG. The cancer volume in cases 

experiencing PPG was smaller than that 

in the cases with DG. Furthermore, there 

were less dissected lymph-glands in the 
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cases experiencing PPG than in the cases 

with DG. The number of dissected 

lymph-glands in open PPG (n = 30, 

mean± SD, 20.4±11.1) was smaller than 

that in open DG (n=76, 30.9±14.8, P-

value=0.001). The number of dissected 

lymph-glands in LAPPG (n=15, 

25.1±9.8) was lesser than that in LADG 

(n=11, 27.6±11.3), but the change was 

nonsignificant (P-value=0.719). Neither 

the grade of cancer invasion nor the 

cancer stage was significantly changed 

among the studied groups, while Morita 

et al., (13) investigated the micro-scopic 

results of the resected samples, 388 

(95.1%) were approved to have EGCs 

(mucosa, 241; sub-mucosa, 147) and 20 

(4.9%) were approved to have further 

advanced cancers (musculari- propria, 14; 

sub-serosa, 6), and exhibited that the total 

incidences of nodal involving in all cases 

was 9.3% (38-cases). No changes in the 

distribution of the pathological depths of 

invasions and lymph-gland meta-stasis 

were detected among the studied groups. 

Regarding the earlier results in the current 

work, the operative period was 

significantly long for group-II in 

comparison to group-I which means that 

the LPC affected the operative period, for 

the reason that the preservative infra-

pyloric vessels need a meticulous surgical 

technique founded on full anatomical 

knowledges of the area surrounding the 

infra-pyloric zone. The two groups have 

little complications, with the exclusion of 

gastric-stasis that have severed symptoms 

needing fast and intra-venous fluids 

supporting. Gastric-stasis was detected in 

7-cases in group-I (21.2%) and in 4 of the 

17-cases in group-II (23.5%). No change 

in the incidences of post-operative 

complications was detected. No deaths 

happened in any one of the groups. 

Shibata et al., (16) showed that quicker 

surgical period and less bleeding were 

performed in PPG-group, Ikeguchi et al., 

(17) displayed that no change was found 

with regarding the period of hospital-

staying post-operatively amongst the 

studied groups (open-DG and open-PPG). 

One case pass away afterward open-DG 

due to an anastomotic leaking. 

Complications were noticed in 17 out of 

133 (12.8%) cases (DG: 14/87, PPG: 

3/46, P = 0.116). The complications 

incidences afterward open-DG (10/76, 

13.2%) was identical to the incidences of 

complications afterward open-PPG (3/31, 

9.7%, P = 0.617), Anastomotic and 

pancreatic leaking were found in 4.6% of 

the cases in the DG-group, while they 

have not found in the PPG-group. 

No change was found among the studied 

groups with respect to late outcomes. The 

incidences of dumping symptoms were 

small in the studied groups, particularly in 

the late stage. In contrast, emptying 

disturbance, involving earlier satiation, a 

“heavy” sensation in the gastrointestinal, 

eructation, stomach-distention, and heart-

burn, were comparatively common. 

Nonsignificant changes in questionnaires 

records were detected among the studied 

groups.  

Moreover, as regard the patient 

satisfaction level, it was as well 

nonsignificant change among the studied 

groups. The cases number who were dis-

satisfied with the treatments were 4 

(12.1%) in group-I and 1-case (5.9%) in 

group-II. Concerning post-operative oral-

intakes tolerated / meal, equated with 

ordinary, no changes were found for 

27.3% of the cases in group-I and 23.5% 

of the cases in group-II. A post-operative 

intake of 50% at least of the ordinary 

capacity was detected in 36.4% of cases 

in group-I and 64.7% of cases in group-II. 

The intakes of 50% at most of the 

ordinary capacity was informed by 21.2% 

of cases in group-I and 11.8% of cases in 

group-II. This change was nonsignificant 

(P-value=0.161). the two studied groups 
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give an identical outcome regarding the 

bowel-movement and normal-flatus. It 

looks that 2 main features are responsible: 

the volume and the shapes of the 

remnants gastrointestinal, due to a 

reduced remaining capacity will causing 

macromastias (due to the little gastric-

remnant) and a reduction in the exocrine 

functions of the fundus, for a broad 

segmentectomy could be harmful to the 

discharge of pepsin, chlorohydric-acid, 

and ghrelin (18; 19). These issues must 

be cared when defining the optimum 

proximal transecting line. 

Furthermore, Song et al., (14) displayed 

less cases in PPG group suffering from 

post-operative earlier dumping syndrome. 

The mechanism of earlier dumping 

syndrome has yet to be approved. 

The resection of pyloric and/or vagus-

nerves may be accompanying with these 

phenomena (20), and this is reason that 

there is a clear difference among PPG-

cases and DG-cases.  

Though, some reports afterward 2010 

were aimed to conclude these 

complications afterward PPG, and a 

typical description and diagnosis criteria 

of earlier dumping syndrome have not 

been recognized. Additionally, 

compromise-hepatic and pyloric-branch 

of the vagus-nerves could rise the 

incidences of gall-stones. In PPG, the 

physiological rebuilding with no 

vagotomy preserves the reduction of Oddi 

sphincter and excretion of 

cholecystokinin, while the hazard of gall-

stones forming was reduced in the PPG-

group, but nonsignificant combared to 

DG (21; 22). 

Interestingly, as regard endoscopic 

findings, we found that there was 

nonsignificant changes in esophagitis, 

remining-gastritis, remaining-foods, or 

bile reflux were found among group-I and 

group-II. Post-operative endoscopic 

finding in meta-analysis of Song et al., 

(14) exhibited a promising tendency to 

PPG, where the incidences of gastritis and 

bile regurgitating was significantly lesser 

in PPG-group, but significant change in 

esophagitis wasn’t existing. For whole 

joined studies, endoscopic was done at 

minimum 6-mths postoperatively to 

assess gastritis, esophagitis, or bile reflux. 

 In one retrospection report of Tomita et 

al., (23) with a following-up of longer 

than 5-yrs, the incidence of gastritis was 

significantly lesser in the PPG-group 

(10.0%) in comparison to the DG-group 

(63.6%), but the esophagitis incidence 

proposed nonsignificant change. Park et 

al., (24) established that gastritis and bile 

regurgitating post-operatively were only 

detected in the DG-group. We think the 

utmost significant feature was the 

decrease of the extent of gastrectomy and 

retainment of pylorus-functions. The 

DGE subsequent in food residuals should 

be relevant to develop inflammations in 

the residue-gastric (25).  

Finally, as regard US results displayed 

nonsignificant changes in the frequency 

of post-operative cholelithiasis. These 

conditions were observed in 12.1% (4/33) 

in group-I, in comparison to 5.9% (1/17) 

in group-II.  

Our results are supported by the study of 

Morita et al., (13) in which US results 

presented nonsignificant change in the 

frequency of post-operative cholelithiasis. 

These conditions were found in 9.1% 

(22/242) in group-I, in comparison to 

8.4% (7/83) in group-II. 

In CONCLUSION 

PPG is a practicable and safe option for 

EGC because of identical clinical 

influences in comparison to DG. PPG has 

the advantages of reducing risks of 

anastomotic-leaking, earlier dumping 

syndromes, gastritis and bile-reflux. 

However, the extended hospital-staying, 
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reduced lymph-gland recovery and 

additional DGE might be the dis-

advantages of PPG. Furthermore, the 

operative period, the bleeding, and the 

long-term survival-rate displayed 

no change when equated to DG. The 

current study concluded that the changes 

in many functions and symptoms scales 

were not noticeable among the two 

studied groups. Regard-less of the LPC, 

PPG could be used for treating the EGC 

even if the cancer is placed proximal to 

the central body. These observations 

require to be approved by well-designed 

multi-center RCTs. 
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