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This work compares the outcome of pylorus preserving pancreatoduodenectomy (PPPD) for periampullary carcinoma 
after 2 reconstructive methods, Billroth-I (B-I) and Billroth-II (B-II). A special consideration was given to pyloric function 
after PPPD (gastric emptying and pyloric sphincter competence) as it has been frequently reported to be disturbed after the 
procedure. Of the studied 26 patients, 15 patients had the classical B-II reconstruction while 11 patients had B-I 
reconstruction. Patients were comparable for age and sex in both groups. Mortality was 11.5% and complications occurred in 
38.5% of cases. Delayed gastric emptying (DGE) occurred in 69.9% of cases in the immediate postoperative phase. At follow-
up, 69.5% of patients had GI symptoms and 30.4% of patients had DGE. Bile stasis was observed in 4 patients (17.4%) and 
biliogastric reflux in 3 of them (13%). Antral gastritis occurred in 3 patients (13%) and reflux esophagitis in one patient 
(4.3%). Mortality and morbidity showed no significant difference between the 2 groups. In the early phase, the incidence of 
DGE was comparable in both groups but delayed food tolerance was more observed in group B-II. In the late phase, the delay 
in gastric emptying in B-II patients involved the actual emptying phase rather than the lag period, suggesting dysfunction of 
proximal jejunal loop as an explanation for the delay. Biliogastric reflux, antral gastritis and reflux esophagitis were all 
limited to group B-II patients. In conclusion, both methods of reconstruction are comparable as regards general outcome but 
B-I reconstruction is probably superior functionally.  
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INTRODUCTION 
The standard procedure for periampullary carcinoma 

is the classical pancreato-duodenectomy (CPD). This 
operation was first performed successfully by Codivilla in 
1898(1). In 1935, Whipple et al described a two-stage 
pancreaticoduodenectomy(2) where they preserved the 
distal stomach, pylorus and proximal duodenum and in 
1941, Whipple reported the first successful one-stage 
pancreaticoduodenectomy in which the distal stomach, 
pylorus and duodenum were removed(3).  Since then, a 
number of technical modifications have been reported for 
the treatment of periampullary malignant diseases.  

Pylorus-preserving pancreaticoduodenectomy (PPPD) 
was first described by Watson in 1944 but it did not gain 
popularity(4). In 1978, Traverso and Longmire  

re-introduced the procedure in order to reduce dumping, 
postgastrectomy syndromes and marginal ulcers(5). These 
complications were frequently observed in association with 
the classical pancreatoduodenectomy (CPD).  

Several technical and functional advantages were 
described for PPPD over CPD. This encouraged the spread 
of the former in the last years(6,7,8,9).  

On the other hand, PPPD still has its problems. Beside 
many of those known for CPD, PPPD is associated with 
disturbed function of the preserved pylorus. This is 
reflected by 2 disorders: 1) Delayed gastric emptying 
(DGE), and 2) Pyloric incompetence which results in 
biliogastric reflux (BGR).  

Several modifications have been suggested to further 
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improve the functional and nutritional outcome of PPPD 
and reduce its complications. Many of these involved the 
method of reconstruction after resection. One modification 
is a Billroth-I (B-I) type of reconstruction that was first 
described by Imanaga in 1960 and has been spreading since 
then(10). In this method, the duodenum, the pancreas and 
the bile duct are anastomosed to the proximal jejunal loop 
in this order, i.e. in their physiological order. This method 
was reported to have several advantages over the original 
Billroth-II (B-II) type of PPPD.  

Until recently, very few attempts were made to 
compare the results of B-I and B-II methods of 
reconstruction in PPPD, particularly as regards subsequent 
pyloric function. This work compares the outcome of these 
2 methods concerning early (immediate postoperative) and 
late pyloric function.  

PATIENTS AND METHODS 
This study included 26 patients who had operable 

periampullary carcinoma. Diagnosis was based on clinical 

findings, ERCP, abdominal CT scan among other 
investigations. Preoperative pathological diagnosis was 
available in 7 patients by CT-guided biopsy. 

The patients were 14 males and 12 females and ranged 
in age from 34 to 68 years (average 53.4 ±7.5). In addition, 8 
volunteers shared in the study to provide control data for 
gastric radionuclide scan (GRS). They were 5 males and 3 
females with an average age of 45 years  
(± 10.36).  These volunteers had no abdominal complaints 
and were mainly workers and patients waiting for 
ambulatory minor procedures. 

All patients were treated by pylorus-preserving 
pancreatoduodenectomy (PPPD). Reconstruction after 
resection was achieved by either: B-II reconstruction (group 
B-II, 15 patients) or B-I reconstruction (group B-I, 11 
patients), (Fig. 1). The choice of the method was based on 
the preference of the surgeon, i.e. no randomization. 

  

 

 

 

 

B-II B-I 

Fig. (1): A diagram which compares the two methods of reconstruction after PPPD: B-II and B-I 

 

In B-I reconstruction, the proximal jejunal loop (next 
to resection end) was passed through the transverse 
mesocolon to be anastomosed to the duodenal end (end-to-
end) then 3-4 cm distally to the pancreatic end (end-to-side) 
and finally to bile duct (end-to-side). In 5 patients of B-II 
group and 4 patients of B-I group, the pancreatic duct was 
ligated.  

Two pyloric functions were assessed: emptying and 
competence. They were studied by detecting: A) Two 
primary disorders: DGE and BGR, and B) Two secondary 
disorders: antral gastritis and alkaline reflux esophagitis.  

Assessment of pyloric function was done in the early 
phase (postoperative period) and late phase (follow-up, at 
least 2 months after the procedure). 

* Assessment in the early phase 

In the early phase, diagnosis of delayed gastric 
emptying was based on nasogastric output monitoring and 
patients’ ability to tolerate oral intake. Nasogastric output 
was observed postoperatively for the daily amount. The 
postoperative day when the patient started to tolerate oral 
feeding was also marked. Delayed gastric emptying was 
defined as persistent nasogastric output of 1000 ml or more 
for 10 or more days, or inability to tolerate oral feeding for 
14 or more days, or both(11). 

* Assessment in the late phase 

In the late phase, diagnosis of pyloric dysfunction 
was based on the following: 
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1. Suggestive persistent symptomatology (nausea, 
vomiting, dyspepsia, fullness, abdominal pain, 
food intolerance, heartburn or dysphagia). 

2. Confirmatory tests: 
- Gastric radionuclide scan for delayed gastric  

  emptying (DGE). 
- HIDA scintigraphy for BGR.  
- Upper GI-endoscopy for: antral gastritis and  

  reflux esophagitis.  

- The severity of patients’ symptoms, which suggested 
disturbed pyloric function, could be simply classified 
according to patients’ own perception into 3 grades. These 
were: 1) mild (discomfort, not interfering with daily 
activity or producing continuous distress), 2) moderate 
(tolerable, slightly interfering with activities which are 
however maintained, and producing frequent but not 
continuous distress) and 3) severe (intolerable, 
incapacitating, blocking activities and causing continuous 
distress). 

- Gastric radionuclide scan the patient was instructed 
to fast for 12 hours (overnight). The test diet consisted of 
corn flakes and skimmed milk. The meal was mixed with 
99mTc labeled sulfur colloid (a dose of 250 MicroCi).  Images 
were taken by gamma camera every 5 minutes for 20 
minutes then every 10 minutes for 2-3 hours with the 
patient standing.  

Two parameters were calculated: lag time (LT: the 
time interval from full administration of the meal to the 
beginning of gastric emptying) and half emptying time 
(T1/2: the time required by the stomach to empty half of its 
contents). Calculation of these parameters followed the 
mathematical method (i.e. based on equations). Results 

were compared with those of volunteers.  

- Detection of BGR was based on HIDA-scan after i.v. 
administration of a bolus of 80MBq of 99mTc Trimetil, 3-Br 
iminodiacetic acid. The diagnosis of bile reflux was based 
on visualization of the stomach in the scan.  

- Upper GI-endoscopy was done under general 
sedation and focused on signs of alkaline reflux 
esophagitis, antral gastritis, pyloric ring patency and any 
marginal pathology at the duodeno-jejunal junction. 

RESULTS 
* Perioperative data 

A comparison between patients of both groups is 
presented in (Table 1). Complications occurred in 10 
patients (38.5%), including the three patients who died. 
Five patients required reoperation including 2 of those who 
did not survive, (Table 2). Three patients did not survive 
(11.5%). Operative mortality was defined as death within 
one month of the operation(12). One patient was of group  
B-I and died of intraabdominal bleeding (reoperated) while 
the other two were of group B-II and died of cardiac 
complications and anastomotic leak (reoperated), (Table 2).  

Table (1): General comparison between the two groups of  
                 patients 

 B-II B-I 
Number 15 11 
Age (years) 52.7 ± 7.9 54.3 ± 7.3 
Male-to-female ratio (8:7) 1.1 (6:5) 1.2 
Mortality 2/15 (13.3%) 1/11 (9.1%) 
Complications 7/15 (46.7%) 3/11 (27.3%) 
Stay in hospital (days) 28.0 ± 10.0 26.5 ± 7.9 

 

 
Table (2): complications, mortality and causes of death (Reop.: reoperation, C: complications, M: mortality and DOS: 
duration of stay in hospital in days). 
 

No Sex Age Procedure Outcome Reop. DOS Details 
3 F 62 B-I C + 44 Abdominal collection, no leak 
5 F 43 B-II C  33 Pancreatitis 
8 M 53 B-II C + 48 Wound dehiscence  
9 M 47 B-I C  29 Upper GI bleeding 
10 M 58 B-II M  6 Cardiac complications 
14 M 53 B-II C  42 Cholangitis (?) 
15 F 57 B-II M + 17 Anastomotic leak 
18 M 68 B-I M + 14 Extensive intra-abdominal bleeding 
19 M 59 B-II C  29 Wound infection 
24 F 57 B-II C + 37 Abdominal collection, no leak 

* Pyloric function in the early phase 

According to the predetermined definition, DGE was 
experienced in 16 patients in general (69.9%). (Table 3)  

 
 
presents a list of all patients and basis for diagnosis of early 
DGE.  
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Table (3): Full data about gastric delay in the early phase and duration of hospital stay in all patients. 
N/G: days of nasogastric suction. Feeding: day mark of tolerating oral feeding.  DOS: duration of stay in hospital. X: 
mortality. 
 

No sex age procedure N/G Feeding DOS 
1 M 34 B-II 5 11 19 
2 F 54 B-I 6 9 18 
3 F 62 B-I 16 23 44 
4 M 57 B-I 9 12 22 
5 F 43 B-II 9 17 33 
6 F 61 B-I 12 17 28 
7 F 56 B-II 11 14 22 
8 M 53 B-II 6 16 48 
9 M 47 B-I 13 19 29 

10 M 58 B-II X X 6 
11 F 49 B-II 8 16 27 
12 M 44 B-I 11 15 28 
13 M 56 B-II 7 17 32 
14 M 53 B-II 9 18 42 
15 F 57 B-II X X 17 
16 M 49 B-I 13 18 31 
17 M 55 B-I 5 8 18 
18 M 68 B-I X X 14 
19 M 59 B-II 6 15 29 
20 F 48 B-I 6 16 19 
21 F 52 B-I 11 17 28 
22 M 43 B-II 4 8 17 
23 F 49 B-II 6 9 19 
24 F 57 B-II 8 15 37 
25 M 61 B-II 7 14 23 
26 F 63 B-II 6 10 16 

       
       

The distribution of patients with early DGE in both 
groups is presented in (Table 4), which also shows the basis 
for diagnosis of early DGE in each patient. All survivors 

who had postoperative complications (7 patients) had DGE 
(100%). The incidence of DGE in the others was 56.3% 
(9/16 patients).  

 

Table(4): Early DGE, incidence and the deciding parameter in each group. 
 

Deciding parameter Group Incidence 
N/G delay Feeding delay Both 

B-II 9/13 (69.2) 0 8 (89%) 1 
B-I 7/10 (70.00) 0 1 (14%) 6 

     

* Pyloric function in the late phase 

- The follow-up period ranged between 3 and 11 
months. The average interval to follow-up was 6.1 (±2.9) 
and 5.3 (±2.3) months in B-II and B-I groups in order (no 
significant difference). Upon presentation for follow-up, 

the patient was asked about GI symptoms and simple 
symptom score was done. Sixteen patients (69.5%) had GI 
symptoms in variable degrees on basis of the simple score 
adopted in this work, (Table 5). 
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Table (5): Symptomatology at the time of presentation for follow-up 
 
 

Patients with symptoms 
 

Group 

Total Grade-I  
(mild) 

Grade-II  
(moderate) 

Grade-III  
(severe) 

B-II 9/13 (69.2%) 1 4 4 

B-I 7/10 (70%) 1 4 2 
     
     

In normal volunteers, GRS control values were: 41.25 
(±7.89) minutes for average LT and 92.75 (±13.44) minutes 
for average T1/2. The diagnosis of DGE (Fig.2) was 

considered possible when the values of either or both of 
these parameters (LT and T1/2) were above +1 standard 
deviation of the volunteers’ values and certain when they 
were above +2. 

 

 

Fig.(2): Gastric radionuclide scan of a patient who has DGE 

 

Severity of delay was assessed according to the degree 
of shift from the normal range. This was assessed in units 
of standard deviation from the mean. On these bases, 7 

Patients (30.4%) had late DGE, (Table 6). Of these, 4 
patients were in group B-II and 3 patients in group B-I. 
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Table (6): Parameters of GRS  

 

No OP TL TLS T1/2 T1/2S Diagnosis 
2 I 43.0 0.2 101.0 0.6 NN 
3 I 39.0 -0.3 88.0 -0.4 NN 
4 I 31.0 -1.3 72.0 -1.5 NN 
6 I 45.0 0.5 90.0 -0.2 NN 
9 I 51.0 1.2 97.0 0.3 DN 
12 I 59.0 2.2 114.0 1.6 DD 
16 I 43.0 0.2 90.0 -0.2 NN 
17 I 61.0 2.5 97.0 0.3 DN 
20 I 44.0 0.3 88.0 -0.4 NN 
21 I 36.0 -0.7 76.0 -1.2 NN 

       
1 II 47.0 0.7 103.0 0.8 NN 
5 II 55.0 1.7 124.0 2.3 DD 
7 II 48.0 0.9 98.0 0.4 NN 
8 II 39.0 -0.3 96.0 0.2 NN 
11 II 49.0 1.0 105.0 0.9 NN 
13 II 44.0 0.3 99.0 0.5 NN 
14 II 46.0 0.6 98.0 0.4 NN 
19 II 58.0 2.1 138.0 3.4 DD 
22 II 43.0 0.2 111.0 1.4 ND 
23 II 42.0 0.1 102.0 0.7 NN 
24 II 33.0 -1.0 98.0 0.4 NN 
25 II 47.0 0.7 118.0 1.9 ND 
26 II 48.0 0.9 104.0 0.8 NN 

 
TLS: time lag shift from the median normal value in units of standard deviation. 
T1/2S: T1/2 shift from the median normal value in units of standard deviation. 
N: within normal and D: delayed. 

 

When each of the two defining parameters for DGE 
was considered separately, it was observed that DGE in 
group B-II patients was mainly due to a delay in T1/2 
(present in all 4 cases) rather than TL (occurred in 2 
patients). The reverse was observed in group B-I.  
Moreover, as a group, the B-II patients had a significant  

 
delay in T1/2 compared with B-I patients. This was 
evidenced by observing the average SD shifts  
(+1.08 vs -0.11) and average T1/2 (107.2±12.5 vs 91.3±12.0 
minutes) and a higher incidence of delay (4/13 patients or 
31% vs 1/10 patients or 10%). This was not observed for 
TL, (Table 7). 
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Table (7): The extent of DGE in both procedures 

 

B-II  B-I   Group 
TL T1/2 TL T1/2 

Normal 11 (85%) 9 (69%) 7 (70%) 9 (90%) 
2 (15%) 4 (31%) 3 (30%) 1 (10%) 
1 (8%) 2 (15%) 1 (10%) 1 (10%) 
1 (8%) 1 (8%) 2 (20%) ---- 

 
Number of 

patients 
Abnormal 
      -1SD 
      -2SD 
      -3SD ---- 1 (8%) ---- ---- 

Overall Average 46.1±6.4 107.2±12.5 45.2±9.5 91.3±12.0 
      

- HIDA scan (Fig. 3) demonstrated bile stasis in 4 
patients (one in group B-I and 3 in group B-II), which was 

associated with minimal BGR in patients of group B-II 
only.  

 

 

Fig. (3): HIDA scan of a patient showing bile stasis but no reflux 

- Endoscopy revealed antral gastritis in 3 patients (all 
of group B-II) and reflux esophagitis in 1 patient (in group 
B-II). No other lesions (e.g. ulcers) were observed. The 
pyloric ring proved to be patent in all patients even those 
ho had marked delayed emptying. Detected abnormalities 

were compared with symptomatology in each patient, 
(Table 8). 
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Table (8): Correlating symptoms and test results in all patients. 

 

Endoscopy HIDA scan DGE No Operation Symptom 
score Antral 

gastritis 
Reflux 

esophagitis 
Stasis BGR LT T1/2 

2 B-I        
3 B-I +++       
4 B-I ++       
6 B-I +       
9 B-I +++   +  +  

12 B-I ++     ++ + 
16 B-I ++       
17 B-I      ++  
20 B-I        
21 B-I ++       

         
1 B-II        
5 B-II ++  +   + ++ 
7 B-II +++   + +   
8 B-II +++ +  + +   

11 B-II ++       
13 B-II        
14 B-II +++   + +   
19 B-II ++ +    ++ +++ 
22 B-II       + 
23 B-II +       
24 B-II +++ +      
25 B-II ++      + 
26 B-II        

         

DISCUSSION 
Since 1978, when Traverso and Longmire 

reintroduced PPPD, many advantages of this procedure 
over CPD have been reported. These advantages are both 
technical and functional.  

Technically, the procedure was frequently reported to 
be easier in performance(13) and to take shorter operating 
time (14,15). 

Functional sequels of PPPD were reported to be 
superior to CPD. Gastric function is maintained by sparing 
the antrum with normal secretion of gastric gastrin and 
normal gastric digestion(16). This results in a better weight 
gain after PPPD than CPD, a finding which has been 
consistently reported by many authors(17,18,19,20). 
Gastrointestinal symptoms after PPPD are also milder in 
comparison with CPD(20,21).  

However, 2 factors in PPPD raised concerns: its 
radicality in malignancy and the observed disturbed 
function of the preserved pylorus.  

Concerns about radicality of PPPD in comparison 
with CPD were based on the theoretical possibility of 
leaving tumor tissue at the pancreato-duodenal boundary 
in the surgeon’s attempt to save the first duodenal part. 
These concerns were recently relieved by 2 findings. First, 
the most critical boundary in resection (as revealed by 
histological examination) was reported to be the pancreato-
retroperitoneal one where most of positive margins were 
observed in CPD and PPPD(22,23,24). Second, the long-term 
survival rates in CPD and PPPD were reported to be 
comparable(22,25) or even better in PPPD(24). 

The second problem with PPPD remains mostly 
unsolved. Despite the fact that PPPD is physiologically 
appealing, the basic two functions of the preserved 
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pylorus, emptying and competence, proved to be disturbed 
after PPPD as evidenced by DGE and BGR, in order.  

This work was planned to address 2 groups of issues: 
comparing the outcome in 2 reconstructive methods after 
PPPD (B-I and B-II), and focusing on pyloric function after 
these 2 methods.  

Our patient groups were comparable for age and sex. 
Surgically, both procedures resulted in comparable 
morbidity and mortality. The incidence of complications in 
the studied patients is high (38.5%). Close figures are 
observed in recent reports, e.g. 54%(14), 44%(26) and 35-
40%(27).  

The mortality rate (11.5%) is high compared with 
other reports, e.g. 2.4%(12), 1%(26) and 9%(28), The majority of 
published results on PPPD come from specialized centers 
with cumulative experience. This is one of the factors 
which reduced mortality markedly over the last years. 

Early DGE is a frequent complication of PPPD. The 
incidence of this disorder was reported by several 
investigators to be quite higher in PPPD than in CPD(29) but 
others reported the incidence to be comparable after both 
procedures(26).  

The incidence of early DGE in our patients was 70%. 
This incidence is higher than the figures reported by other 
investigators which ranged from 6 to 50% of 
cases(6,26,28,29,30,31,32,33,34). The use of prokinetic agents in our 
patients was restricted to avoid multiplicity of intervening 
factors. The incidence of DGE in patients who had 
postoperative complications was significantly higher than 
others (100% and 56.3%). This is in agreement with 
previous reports(26).  

Assessing gastric emptying in the early phase is 
generally approached by observing nasogastric output and 
marking the date when the patient tolerates oral meals for 
the first time(26). In this work, each of the two parameters 
was further analyzed separately and correlated to the 
performed procedure. The higher incidence of food 
intolerance as the sole defining parameter for DGE in B-II 
patients (89%) compared with B-I patients (14%) may be 
contributed to by factors other than the actual delay in 
gastric emptying, e.g. BGR, transient gastritis or others.  

The incidence of GI symptoms in our patients (69.5%) 
was higher than that reported by others, e.g. 20% by Lupo 
et al(31). One possible explanation is that we considered all 
patients’ symptoms even the mild discomfort. Our 
suggested simple score encouraged this attitude rather than 
considering symptoms of certain gravity only. This score 
helped as well in sorting the patients and predicting 
underlying disorders. All the patients who had BGR, 71% 

of those with late DGE and 67% of those who had antral 
gastritis had symptoms of grade-II or III. 

Most investigators approve that early DGE, which 
follows PPPD, gradually improves with time(6,16,35,36,37). The 
period required to recover from DGE was estimated by 
Kobayashi et al(30) to be 2-5 weeks for liquids and 3 months 
for solids. On the other hand, gastric emptying was 
reported to remain delayed after a period extending 
between 2 months and 5 years after PPPD(38). 

In this study, we employed gastric radionuclide scan 
to study gastric emptying. This method was previously 
utilized by the majority of investigators(39,40). Still others 
used other methods as barium meal(16) or radio-opaque 
markers(41).  

We preferred to have control values for gastric 
emptying by studying volunteers. 

Despite accuracy of the GRS in estimating gastric 
emptying yet wide variations in the standard values of its 
parameters (LT and T1/2) were consistently observed. The 
reasons are mainly variations in the nature of the meal(42), 
food structure, technique, equipment and methods of 
interpretation(40,43).  

The three standard methods for interpreting GRS are: 
1) visual, by observing time when activity first appeared in 
the duodenum), 2) curve-based, by resorting to time-
activity curves to determine time of 2% decrease from peak 
stomach activity, and 3) mathematical, employing standard 
equations(39,40,42,43). The problem of interpreting GRS results 
can be solved, at least in one study, by calibrating results 
using normal controls for the same methodology. 
Accordingly, we adopted this policy in this study.  

The exact mechanism for the pathogenesis of 
disturbed pyloric function after PPPD is not understood. 
Theories included: torsion or angulation of the 
reconstructed alimentary tract(44), tachygastria which is 
observed in electrogastrography(45), deficient motilin after 
duodenectomy(46), damage to the duodenal pacemaker(47), 
duodenal ischemia(6) or disturbed function of the first 
jejunal loop(48).  

In the attempt to further assess the severity of DGE 
and its possible mechanism we suggested 2 new 
interpretative approaches: 1) Studying each of the GRS 
parameters separately, and 2) Assessing DGE severity on 
basis of the degree of shift from the mean in units of 
standard deviation. According to this methodology, a 
specific delay in T1/2 but not TL was observed in group  
B-II patients compared with those of group B-I. In other 
words, DGE in B-II patients was more likely to involve the 
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plateau phase of gastric emptying rather than the initiation 
phase.  

One possible explanation for this observation is that 
the delay may be due to a postgastric cause rather than a 
true gastroparesis or pyloric obstruction. This is supported 
by previous reports that demonstrated functional 
disturbance in the proximal jejunal loop(48). It is also 
supported by the reported finding that preserving vagal 
pyloric fibers did not improve gastric emptying after 
PPPD(49). A third evidence is that stasis in the proximal 
jejunal loop was also reported in association with postcibal 
asynchronism in B-II patients(50). Again, disturbed 
intestinal myoelectric activity after B-II was also reported 
with suppression of intestinal response to a meal(51).  

The results of this work suggest that the B-II 
reconstruction is associated with a specific form of late 
DGE which basically involves the actual emptying process 
rather than its initiation.  

Several methods have been attempted to reduce or 
manage DGE in PPPD. They can be grouped into: 
pharmacological, nursing and surgical methods. 
Pharmacological agents that were tried for DGE included 
proton pump blockers(52), erythromycin(53), motilin(54) and 
Cisapride(45). Manipulating administered food according to 
the postoperative phase was also attempted, priming with 
fluids which were observed to be associated with better 
emptying than solids(30).  

Suggested surgical methods to avoid DGE included: 
care about vascularity of the duodenal stump(6), 
preservation of pyloric vagal fibers(32), resorting to antecolic 
duodenojejunostomy(55), or employing the probably more 
physiologic B-I reconstruction(48).  

The second functional problem in the pyloric 
sphincter after PPPD is incompetence which is evidenced 
by BGR. This problem has been well documented in the 
late postoperative period after B-II or Roux-en-Y 
reconstruction(6,31,37,38). In these series, BGR was observed in 
approximately half of the patients after B-II reconstruction 
of PPPD. In B-I reconstruction, BGR was reported to be 
absent 2 months after operation(48). In this work we found 
bile stasis to be the more frequent disorder after PPPD. 
Reflux was minimal and limited to patients with B-II 
reconstruction.  

CONCLUSION 

In conclusion, despite the continuous progress in 
surgery for this disease, which resulted in a steady 
decrease in operative mortality, the results of surgery for 
periampullary carcinoma are not, at the present time, 
gratifying. This is mainly due to 3 factors: the high 

incidence of early postoperative morbidity, the poor long-
term survival and the poor quality of life in survivors 
particularly as regards nutritional state. This should 
encourage the search for technical alternatives in order to 
improve the results particularly for functional aspects.  

The described advantages of B-I reconstruction over 
B-II (milder DGE and lower incidence of BGR, antral 
gastritis and reflux esophagitis) can be added to those 
previously reported by other authors. One example is the 
physiological mixture of food and fresh bile in the jejunum 
due to leaving no blind intestinal segment and simulating 
the normal anatomical arrangement(48). This results in a 
better weight gain in the long term follow-up(56). 

On the other hand, both procedures have comparable 
technical feasibility and acceptable morbidity and mortality 
rates as reported here and previously(28). These factors 
suggest that B-I reconstruction is probably the better 
alternative functionally and that its application in 
periampullary carcinoma is to be considered.  
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