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Introduction
Periampullary adenocarcinoma (PC) including ampulla, 
distal bile duct and second part of the duodenum is an 
important health problem in many industrialized nations.[1] 
Pancreatic adenocarcinoma is the fourth most common 

cause of cancer related death in the United States, with a 
yearly incidence of 11.7 deaths per 100,000 people. Despite 
advances in the diagnosis and treatment of pancreatic 
adenocarcinoma, the five‑year overall survival rate remains 
a dismal 5%, in part because the majority of patients 
present with advanced disease that precludes curative 
therapy. The overall risk of developing pancreatic cancer 
rises after age 50 years, and the majority of patients 
are between 60 and 80 years old.[2] In Japan, a dramatic 
increase has been observed during the last decade and 
the lowest incidence worldwide is seen in India and the 
middle East.[3] Pancreaticoduodenectomy (PD) is the 
only potentially curative treatment for PC and surgical 
resection remains the only modality to offer the possibility 
of long term survival.[4] Survival is more favorable in 
patients with ampullary carcinoma whereas in patients 
with pancreatic carcinoma, surgery was considered as a 
waste of resources by some authors,[5] as the five year 
survival was 3.5%.[6] Subsequently, with improvement in 
the post‑resection survival of patients with PC and use of 
PD for treatment of benign disease like chronic pancreatitis, 
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mucosa type of reconstruction. The ampullary cancers presented at an earlier stage and had a better prognosis than pancreatic 
cancer and cholangiocarcinoma. Early stage (I and II), negative surgical margin, well and moderate differentiation and absence of 
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focus shifted towards preventing the long‑term sequelae of 
reconstruction. Currently, various reconstructive techniques 
are available, as suggested by surgeons from all over the 
world.[7]

In Egypt, patients usually present at a late stage, with the 
majority presenting with malignant obstructive jaundice, 
which is different from what is seen in other countries. 
We analyzed the effects of reconstructive methods of 
the pancreatic remnant after PD on survival of Egyptian 
patients.

Materials and Methods
This is a comparative prospective study of reconstruction 
methods after PD, conducted in the South Egypt Cancer 
Institute (SECI), Assiut University between November 2008 
and July 2012.
Inclusion criteria
Patients aged less than 75 years with a clinical diagnosis of 
pancreatic head (PH) and PC, with adequate hepatic, renal 
and bone marrow function were included.
Exclusion criteria
Patients who were over 75 years, had received prior 
chemotherapy or radiotherapy, had cardiac disease or 
any medical condition likely to be life threatening within 
three months were excluded. After enrolment, at the 
time of exploration, patients were excluded if the tumor 
was advanced and unresectable, if there was evidence of 
metastatic disease or cirrhosis.
Reconstruction techniques
All anastomoses were done by hand sewn technique. 
Reconstructions involved: Reconstruction of the 
pancreatic remnant by three methods including 
pancreaticogastrostomy (PG), pancreaticojejunostomy (PJ) 
duct to mucosa and PJ dunking. All intra and postoperative 
complications in the three groups (PBD and no‑PBD) were 
recorded. The pancreatic anastomosis was end to side or 
end to end PJ or PG. Details of reconstruction techniques 
are available in supplementary materials online.
Evaluation
Patients were evaluated and compared according to 
the following: Length of time of operation, blood loss 
during surgery, feasibility of reconstruction techniques, 
post‑procedure complications such as pancreaticoenteric 
anastomotic or PG anastomosis leak, hepaticojejunostomy 
leak, infectious complications, like wound infection 
and intra‑abdominal abscess, and any other major 
complication.
Follow up
After surgery, the patients were followed up to detect 
complications, local recurrence, distant metastasis and 
survival rate. Ultrasound and non‑enhanced CT scans 
were obtained at three and six months after and contrast 
radiography was obtained as needed to evaluate the 

anastomotic stenosis or early obstruction.
Statistical methods
Continuous variables were summarized by means. 
Categorical data were condensed by absolute and relative 
values. Cross tabulations were created to compare 
frequency distributions between groups. Multivariate 
analysis of variables was performed with logistic 
regression analysis test and multinomial logistic regression 
analysis test. t‑test was used to assess whether the 
associations displayed in the cross tabulations were 
statistically significant. Disease free survival curves were 
estimated according to the Kaplan‑Meier method. The 
global significance level for all statistical test procedures 
conducted was chosen as = 5%. All statistical analyses 
were conducted in an explorative manner. Thus, with 
consideration of the explorative character of the analysis, 
P values of P = 0.05 were interpreted as statistically 
significant test results.SPSS version 16 software (SPSS, 
Chicago, Illinois, USA) was used to collect data and 
perform logistic regression analysis.Mendeley desktop 1.6 
version (©2008‑2012 Mendeley Ltd) free software was 
used for references management.

Results
Patients’ characteristics are summarized in Table 1  
[Figure 1].
Preoperative abdominal ultrasonography showed PH 
mass in 16 patients (67%), and distended gallbladder in 
35 patients (35%), while thin‑cuts abdominal CT showed 
pancreatic head lesions in 21 cases (88%), one of which 
was intraductal papillary mucinous tumors. Vascular 
invasion was detected in two cases. Endoscopic retrograde 
cholangiopancreatography (ECRP) was attempted in 
25 patients, biliary drainage and stenting was performed in 
18 operable patients.
Reconstruction of the pancreatic remnant was of 
three types; PG in 15 cases (36.6%), telescoping PJ 
in 17 cases (41.5%) and PJ duct to mucosa in nine 
cases (22.0%) [Table 2].
The PJ duct‑to‑mucosa caused significantly less leakage 
than the other methods of reconstruction. Duct‑to‑mucosa 
PJ was associated with longer operative and reconstructive 
times than other two methods while telescoping PJ required 
less operative time but longer reconstructive time than 
the PG. Telescoping of pancreas into the jejunum with 
stenting was safe, required a short operative time, and 
was the least difficult technique. The length of hospital 
stay was less in telescoping PJ than the other two types. 
The mean (±SD) length of hospital stay was PJ duct to 
mucosa 23 ± 6.9 days, PG 23 ± 7, and telescoping PJ 
20 ± 10 [Table 2].
There were five post‑operative mortalities (12.5%), and 
one patient died five months after surgery due to liver 
cirrhosis [Table 3]. The first postoperative mortality was 
on day 9 due to high grade pancreatic fistula (type‑C) See online for supplementary materials
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and biliary fistula after PG reconstruction and end to 
end hepaticojejunostomy, following redo PG and 
hepaticojejunostomy on day 7. The second patient died on 
the 14th post‑operative day due to trickling of the gastric and 
bile juice from transhepatic biliary stent causing peritonitis. 
The third patient died on day 18 due to high grade 
pancreatic fistula (type‑B) and gastrointestinal fistula after 
invagination PJ. The fourth patient developed gastrointestinal 
fistula on day 10, was explored on day 14 and had redo of 
gastrointestinal anastomosis, however died on day 22. The 
fifth patient died on day 35 due to intracranial hemorrhage.
Post‑operative morbidity in this study [Table 3] included 
pancreatic fistula in six cases (14.6%) as type‑A one 
case (2.4%), type‑B one case (2.4%) and type‑C four 
cases (9.8%). The type‑A pancreatic fistula was managed 
conservatively, however the type‑B and type C pancreatic 
fistula required surgical exploration and redo. Delayed 
gastric emptying occurred in 11 cases (20.9%): Grade‑A 
two cases (2.9%), grade‑B four cases (5.8%), grade‑C five 
cases (12.2%). Gastrointestinal fistula was noted in three 
cases (7.3%): one case (2.4%) low output fistula that closed 
with conservative therapy and two cases (4.9%) high output 
fistula that required surgical exploration and redo. One case 
of high output fistula was associated with type‑C pancreatic 
fistula. Wound infection occurred in 12 patients (29.3%), 
all of whom required surgical debridement and daily 
dressing. Six patients (14.6%) developed burst abdomen: 
five (12.2%) partial, which were closed by secondary 
suturing after resolution of wound infection and the start 
of granulation tissue, and one complete (2.4%), which was 
closed by tension suturing. Pulmonary complications in the 
form of chest infection occurred in two patients (4.9%), 

which responded to antibiotics.
Regarding disease control, one patient had recurrence 
of tumor two months after surgical excision at the site 
of operation. One patient was suspected to have liver 
metastasis on abdominal ultrasound at the two year 
follow‑up, however multislice‑CT abdomen revealed that it 
was a simple liver cyst.
Regarding the impact of histological diagnosis and clinical 
factors on the development of pancreatic fistula, male 
gender, preoperative albumin <30 g/dl, pre‑operative 
hemoglobin <10 g/dl and non PJ‑duct to mucosa 
type of reconstruction appeared to predispose to an 
increased chance of pancreatic leakage. Age <60 yrs, 
preoperative direct bilirubin >1.3 mg/dl and non‑stenting 
of the pancreatic duct intraoperatively caused a numerical 
but not statistically significant increase in pancreatic 
leakage [Table 4].
In terms of histopathology, tumors of the head of the 
pancreas constituted 24 cases (58.5%), of which 23 
were adenocarcinoma, and one patient had solid cystic 
papillary neoplasm. The remaining 17 cases were 
adenocarcinoma arising in distal bile duct‑four (9.8%), 
ampulla‑eight (19.5%) and duodenum‑5 (12.2%). Regarding 
staging for pancreatic head, ampullary, distal CBD and 
duodenal cancer, the most common presentations were 
locally advanced stage II 20 cases (83%), early stage 
I five cases (63%), local stage II four cases (100%) 
and local stage II five cases (80%) respectively. 
Pancreatic head tumors presented commonly as large 
size T2 14 cases (58%), T3 nine cases (38%) and lymph 
node positive in 11 cases (58%) while ampullary cancer 

Table 1: Patient demographic characteristic
Parameter Pancreatic head (%) Ampullary (%) Distal CBD (%) Duodenal (%) Total (%)
Age

<60 years 17 (57) 3 (10) 7 (23) 3 (10) 30 (73)
≥60 years 7 (64) 1 (9) 1 (9) 2 (18) 11 (27)

Gender
Male 16 (57) 1 (10) 4 (23) 2 (10) 23 (56)
Female 8 (64) 3 (9) 4 (9) 3 (18) 18 (44)

Presentation [Figure 1]
Obstructive jaundice 22 (56) 4 (10) 8 (21) 13 (10) 39 (95)
Weight loss 18 (60) 3 (10) 4 (13) 5 (17) 30 (73)
Puritis 13 (77) 1 (6) 3 (18) 0 17 (42)
Abdominal pain 7 (54) 2 (15) 3 (23) 1 (8) 13 (32)

WHO performance
0 16 (53) 3 (75) 8 (26) 3 (10) 30 (73)
I 8 (33) 1 (52) 0 (0) 2 (40) 11 (27)
II 0 0 0 0 0

Co‑morbidity
Diabetes 11 (53) 3 (75) 1 (26) 1 (10) 15 (37)
Ischemic heart disease 2 (18) 0 0 0 2 (18)
Arrhythmias 0 0 1 (10) 0 1 (10)
Asthma 0 0 0 1 (10) 1 (10)

CBD=Common bile duct, WHO=World Health Organisation
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presented commonly as small size tumor T1 in two 
cases (25%), T2 in six cases (75%) and lymph node 
metastasis in two cases (25%). The P < 0.005 was 
statically significant in all above tumor pathological 
characteristics and staging.
Regarding the mortality rate in relation to the type of 
periampullary cancer [Figure 2], pancreatic head cancer had 
high mortality rate at 9.67%, duodenal cancer had mortality 
rate of 2.44% while the ampullary and distal common bile 
duct cancer had no mortality rate due to early clinical 
presentation and early pathological stage at presentation. 
Ampullary cancer had the highest median survival, while 
pancreatic head cancer had the lowest median survival 
rate [Figure 3]. Early stage (I and II), negative surgical 
margin, well and moderate differentiation and absence of 
lymph node involvement significantly predicted for longer 
survival [Table 5, Figures 4 and 5].

Discussion
Early disease and curative‑intent surgery are the best 
predictors of outcome in periampullary cancer.[8] Although 
incidence is roughly equal for the sexes, African Americans 
seem to have a higher incidence of pancreatic cancer than 
white Americans.[9] The age and sex distribution in our 
study matched that described by Jamieson et al.[10]

There are two widely used methods to accomplish an 
end‑to‑side PJ after pancreaticoduodenectomy: Invagination 
PJ (or dunking the pancreatic remnant into the jejunum) or 
duct‑to‑mucosa PJ. Continuous duct‑to‑mucosa anastomosis 
is described as being safer with a significantly lower 
leakage rate of 1.6 to 2%.[11‑16] Matsumoto et al.,[17] in a 
retrospective study of 100 patients, showed a pancreatic 
fistula rate of 4.2% after duct‑to‑mucosa anastomosis versus 
26.4% after invagination anastomosis. Conversely, Marcus 
et al.,[18] reported that duct‑to‑mucosa anastomosis had 
lower pancreatic fistula rate in low‑risk patients with dilated 

pancreatic duct or firm fibrotic pancreas, compared to the 
end‑to‑end anastomosis. Hosotani et al.[19] and Poon et al.[20] 
also concluded that a duct‑to‑mucosa anastomosis is safer. 
However, three RCTs,[21‑23] showed similar pancreatic fistula 
rates between the PG and PJ anastomosis, and a recent 
meta‑analysis concluded[24] that the two techniques of 
anastomosis were not different in terms of pancreatic fistula 
rate and overall morbidity rate. Nevertheless, the incidence 
of postoperative morbidity has remained unacceptably 
high. The lack of a uniform technique of performing 
PG anastomosis reproduces the same debate with PJ 
anastomosis (dunking vs. duct‑to‑mucosa). In a more 
recent trial,[25] the overall rate of pancreatic fistula was 
17.8%, and the invagination method significantly decreased 
the rate of pancreatic fistula versus the duct‑to‑mucosa 
anastomosis (12% vs. 24%; P = 0.04).
The results of our study matched those of the above 
studies and confirmed that PJ‑duct to mucosa is safer. The 
advantages of duct‑to mucosa PJ over PG and invagination 
PJ are: (1) Simple, when MPD was dilated; (2) easy, no 
need of isolation of long segment pancreatic stump; (3) 
less pancreatic leakage; (4) less blood loss; (5) less biliary 
leakage and gastrointestinal leakage; (6) less hospital stay. 
Disadvantage was longer operative and reconstructive time.
Postoperative complication rate and pancreatic fistula 
development following pancreatogastroanastomosis 
and pancreatojejunoanastomosis has been reported to 
be similar.[26,27] The development of pancreatic fistula 
depends on the type of pancreatic anastomosis, the type 
of pancreatic remnant, the pancreatic duct size. Fuks and 
colleagues[28] reported a slightly higher rate of grade C 
anastomotic failures (4.8% in a series of 680 patients) 
using a variety of anastomotic techniques and a mortality 
rate of 40% associated with grade C anastomotic failures.[28] 
Veillette and associates[29] also recently reported a 
pancreatic anastomotic failure rate‑related mortality rate of 

Table 2: Pancreatic reconstruction methods determinants*
Parameters PG 

(N=15)
PJ telescoping 

(N=17)
PJ duct to mucosa 

(N=9)
P value

Reconstruction type (%)
Simple loop (N=26) 8 (31) 14 (54) 4 (15) <0.05
Roux‑in‑Y (N=15) 7 (47) 3 (20) 5 (33)

Pancreatic stent (%)
Yes (N=30) 8 (27) 15 (50) 7 (23) <0.05
No (N=11) 7 (64) 2 (18) 2 (18)

Postoperative leakage (%)
Pancreatic (N=5) 2 (27) 2 (50) 1 (23) <0.05
Gastro‑intestinal (N=3) 1 (33) 2 (67) 0 (0) >0.05
Biliary (N=3) 1 (33) 2 (67) 0 (0) >0.05
Unspecified (N=1) 1 (100) 0 (0) 0 (0) >0.05

Operative time in hours (mean±SD) 4.3 (0.4) 4.2 (0.5) 4.6 (0.6) <0.05
Reconstruction time in hours (mean±SD) 1.3 (0.2) 1.3 (0.3) 1.6 (0.4) <0.05
Intra‑operative blood loss in ml (mean±SD) 297 (58) 361 (63) 303 (67) <0.05
Hospital stay in days (mean±SD) 23 (7.7) 20 (10.4) 23 (6.9) >0.05
*Multinomial logistic regression analysis, PG=Pancreaticogastrestomy, PJ=Pancreatico jejunostomy, SD=Standard deivation
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9.3% after pancreaticoduodenectomy. Other authors have 
reported clinically significant (grade B or C) pancreatic 

fistula rates ranging from 11% to 15%.[30‑32]

Delayed gastric emptying (DGE) is one of the most 
common complications after pancreatic head resection 
and contributes substantially to overall morbidity and to 
the impairment of preoperative quality of life.[33] DGE 
occurred in 36 (13.8%) of 260 patients. It should be 
noted that the criteria employed in the ISGPS definition 
are more restrictive than those used in earlier definitions, 
with the result that the proportion of DGE patients tends 
to be substantially higher than those described in earlier 
reports.[34] According to the current literature, only two 
studies have sought to evaluate the feasibility of the ISGPS 
classification of DGE.[35,36] The first of these reported an 
incidence of 42% (standard operative manoeuvres included 
PPPD and subtotal stomach preserving PD),[36] whereas 
the latter described an incidence of 33% after PPPD 
or classical Whipple PD.[35] Akizuki et al.,[36] showed 
no differences in postoperative hospital stay among 
DGE grades, whereas Park et al., showed a significantly 
prolonged hospital stay in DGE grade C patients. In 
another recent paper by Nikfarjam et al.,[37] the presence of 
postoperative morbidity was not associated with an increase 
in DGE.
In our study, the post‑operative mortality was 12.5%. 

Table 3: Post‑operative morbidity, mortality and 
follow up
Complication Number (41) %
Post‑operative 
mortality

5 12.2

Pancreatic leakage
Type A 1 2.4
Type B 1 2.4
Type C 4 9.8

Delayed gastric empty
Grade A 2 2.9
Grade B 4 5.8
Grade C 5 12.2

Gastrointestinal fistula
<500 mL/day 1 2.4
≥500 mL/day 2 4.9
Wound infection 12 29.3
Pulmonary infection 2 4.9

Burst abdomen
Partial 5 12.2
Complete 1 2.4

Table 4: Fistula based on histological diagnosis and clinical factor*
Leakage (N=10) (%) Adjusted OR (95% CI)** P value

Age
<60 years (N=30) 8 (27) 1 >0.05
≥60 years (N=11) 2 (18) 1.2 (0.3‑12.8)

Gender
Male (N=23) 8 (35) 1 <0.05
Female (N=18) 2 (11) 3.1 (1.6‑6.2)

Pre‑operative bilirubin
<1.3 mg/dl (N=9) 2 (22) 1 >0.05
≥1.3 mg/dl (N=32) 8 (25) 1.9 (0.8‑7.4)

Pre‑operative albumin
<30 g/dl (N=8) 3 (38) 1 <0.05
≥30 g/dl (N=33) 7 (21) 2.4 (1.8‑6.7)

Pre‑operative Hg
<10 g/dl (N=14) 3 (21) 1 <0.05
≥10 g/dl (N=27) 7 (26) 1.8 (1.2‑2.8)

Pancreatic Reconstruction
PG (N=15) 5 (33) 1 <0.05
PJ‑Dunking (N=17) 4 (24) 4.0 (1.3‑8.7)
PJ‑Duct to mucosa (N=9) 1 (11) 2.4 (0.2‑6.4)

Post‑operative pancreatic stent
Yes (N=30) 7 (23) 1 >0.05
No (N=11) 3 (27) 1.2 (0.3‑5.9)

Tumor Type
Pancreatic head (N=24) 6 (25) 1 >0.05
Ampullary (N=4) 1 (25) 1.3 (0.2‑4.8)
Distal CBD (N=8) 0 (0)  0
Duodenal cancer (N=5) 3 (60) 0.2 (0.1‑3.9)

*Logistic regression analysis, **OR (95% CI)=Odds ratio (95% Confidence interval), PG=Pancreaticogastrestomy, PJ=Pancreatico jejunostomy, CBD=Common bile duct
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Pancreatic head cancer had the highest mortality rate at 
9.6%, while ampullary cancer and distal CBD cancer 
had no mortality, due to early presentation. Survival was 
high in duct to mucosa PJ because of lowest leakage 
rate, less complications and short hospital stay. The 
mortality, morbidity and length of hospital stay in our 
study were high as compared to what has been previously 
reported in other studies. This could be due to the smaller 
number of cases in our study, improper selection of cases, 
malnutrition, late clinical presentation and hand sewing 
of the resection and anastomosis which were done by 
different teams. The relatively longer hospital stay in our 
study may be attributed to the low education level and low 
socioeconomic status of our patients.
Several authors have reported that the presence 
of postoperative complications can affect survival 
after pancreatic cancer resection.[38,39] In patients with 
complications, the median survival time was 12 months as 
compared to 18 months in patients without complications. 
We also found that postoperative complications adversely 
affect survival. The final pathologic diagnosis of the 
surgical specimens was adenocarcinoma in over 80.3% 
of patients. Both pancreatic duct adenocarcinoma and 
ampullary adenocarcinoma accounted for 34.4%, distal 
bile duct 5.7%, and duodenal adenocarcinoma 4.0%. The 
mean survival after PD in patients with pancreatic cancer 
was 22.6 months while the mean survival for ampullary 
adenocarcinoma was 31.4 months.[40] In our study as well, 
patients with ampullary cancer had the highest survival 
rate, while pancreatic head cancer had the lowest median 
survival rate. Other factors that significantly affected survival 
included stage (early stage i.e., I, II had median survival of 

13,14.5 months, compared to stage III and IV at 11 months), 
status of the surgical margin (negative surgical margin had 
a median survival of 15 months as compared to a positive 
surgical margin), tumor differentiation (well and moderately 
differentiated tumors had high survival at 12,14 months 
compared to poor differentiated tumors at 11 months), no 
evidence of distant metastasis (median survival of 14 months 
compared to positive distant metastasis tumors, in which 
median survival was 7 months), and presence of lymph node 
metastasis (lower median survival). Although larger tumor 
size appeared to decrease survival, this result did not reach 
statistical significance in our study.
In our present study, 97.6% patients had adenocarcinoma, 
which included pancreatic head adenocarcinoma in 
58.5% while ampullary, distal bile duct and duodenal 
carcinoma accounted for 19.5, 9.8, and 12.2% respectively. 
This was similar to what has been reported in a large 
retrospective study by Max Schmidt et al.[41] Van Roest 
et al. analyzed data from 121 patients who underwent 
resection for periampullary cancer and reported the 
overall three and five year survival rates of patients 
stratified according to the site of origin of the tumor 
were 26.1 and 17.9% (pancreatic head), 43.6 and 

Figure 1: Clinical presentation of the studied sample

Figure 2: Mortality in relation to tumor type

Figure 3: Median survival of different tumor types Figure 4: Survival rate of each tumor stage
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35.2% (ampulla of Vater), 73.7 and 53.6% (distal bile 
duct), and 71.1 and 44.4% in duodenal carcinoma, 
respectively. The corresponding median survival times 
were 15.0 months (pancreatic head), 31.9 months (ampulla 
of Vater), 102.0 months (distal bile duct), and 
44.4 months (duodenum).[42] Pancreatic malignancies 
overall are associated with poor long‑term prognosis. 
Five‑year survival rates following pancreatic resection 
for pancreatic adenocarcinoma remain low (<20%), 
even in large volume institutions. This cohort had a 
median follow‑up of nearly five years and an actuarial 
survival of 27%, which is comparable with the recently 
published MD Anderson series.[43] The five year survival 
for patients who underwent pancreaticoduodenectomy 
for periampullary malignancies other than pancreatic 
adenocarcinoma was 61%. This result is also in line with 
previously published results for periampullary carcinomas, 
including a recently published series from Birmingham 
which reported an actuarial five year survival of 60% for 
ampullary carcinoma following resection.[44] An involved 
pancreatic resection margin is associated with poor patient 
outcome.[45] A recent study reported a margin of ≥1.5 mm 
to be associated with better outcome.[46] If this is borne out 
by other investigators, a re‑evaluation of the R0 margin 
will be required. The five year survival rate was highest 
at 23% for carcinoma of the ampulla (32.7%) and lowest 
for pancreatic head at 5.5%, which was a significant 

difference.[47] Cameron et al. reported a 19% actuarial 
five year survival in 89 patients undergoing PD. Various 
prognostic factors have been described including size > 2.5 
cm, +ve nodes, vessel invasion,[48‑50] high grade tumors,[49] 
positive margins,[50,51] perineural and duodenal invasion.[52]

Winter JM et al. demonstrated that pancreatic resection 
can be performed safely with significantly improved 
postoperative outcomes over time.[53] Intermediate 
survival (one‑year survival after resection) improved 
over time from 58% in the first part of the study to 
68% in the 2000s. Although some of the improvement 
could be explained by decreased perioperative mortality, 
additional factors likely played a role as well.[54] However, 
in the multivariate analysis, which included pathologic 
features such as histological grade and lymph node status, 
the decade of resection was not an important predictor 
of survival. Furthermore, after stratification by lymph 
node status, no difference was observed in long term 
survival between the three decades. Notably, the percentage 
of cancers that were poorly differentiated remained 
relatively constant, as did the median number of positive 
lymph nodes in the specimens with regional lymph node 
metastases. The authors opined that the observed trend 
toward more frequent metastases to regional lymph nodes 
likely resulted from improved examination techniques by 
experienced specialized pancreatic pathologists.[54]

Conclusion
The PJ duct‑t‑mucosa anastomosis is safe, causes least 
pancreatic leakage and least blood loss compared with the 
other methods of reconstruction and is associated with early 
return back to home and prolonged disease free and overall 
survival, however PG is associated with more functional 
deterioration. The ampullary cancers present at an earlier 
stage and, thus, have better prognosis than pancreatic 
cancer and cholangiocarcinoma. However, when controlled 
for stage, tumor type is not predictive of overall survival. 
Based upon our results, surgical resection for ampullary 
cancers mandates margin‑negative resection, whereas 

Figure 5: Survival rate in relation to lymph node metastasis

Table 5: Effect of tumor stage, lymph node status 
and surgical margin on survival*

Median survival 
(per month)

Adjusted OR 
(95% CI)**

P value

Tumor size >0.05
T1 (N=1) 11 1
T2 (N=27) 15 2.1 (0.9‑2.8)
T3 (N=12) 10 1.7 (0.4‑11.5)
T4 (N=1) 11 2.9 (1.3‑3.7)

Lymph Node <0.05
N0 (N=22) 13.5 1
N1 (N=27) 15 2.3 (1.7‑6.2)

Metastasis <0.05
M0 (N=22) 14 1
M1 (N=1) 7 4.2 (1.9‑8.2)

Stage <0.05
I (N=22) 13 1
II (N=22) 14.5 2.5 (1.3‑5.5)
III (N=22) 11 3.4 (2.1‑8.5)
IV (N=0) 0 ‑

Resection margin <0.05
Positive (N=1) 5 1
Negative (N=22) 14 3.2 (2.1‑6.9)

Tumor differentiation <0.05
Well (N=7) 12 1
Moderate (N=30) 14 1.3 (1.2‑4.8)
Poor (N=3) 11 2.7 (1.6‑5.4)

*Cox regression analysis, **OR (95% CI)=Odds ratio 
(95% Confidence interval)



Binziad, et al.: Pancreaticoduodenectomy in Egypt: Reconstruction methods and survival

167South Asian Journal of Cancer ♦ July-September 2013 ♦ Volume 2 ♦ Issue 3

anticipation of microscopically positive margins should not 
preclude resection in pancreatic and distal bile duct cancers.
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