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Abstract: Background: Pancreatic adenocarcinoma (PAC) is one of the most fatal human malignancies and complete
surgical resection is the only treatment that offers a hope for prolonged survival. However, even after curative resection, the
overall 5-year survival rate is only 10%-29%. Aim: we aimed to examine the preoperative and operative predictors for survival
following radical resection of PAC. Methods: Twenty-four patients with ductal adenocarcinoma of the head of pancreas who
had undergone pancreatoduodenectomy at South Egypt Cancer Institute, Assiut University, between January 2010 and
December 2011, were recruited. Results: The follow-up time ranged from 2 to 36 months with a median of 14 months.
Univariate analysis revealed that anorexia, weight loss, pre-operative anaemia, hypoalbuminemia, obstructive jaundice, pre-
operative transfusions, WHO performance scale, presence of preoperative morbidities and tumor size were associated with the
patients survival. Of the previous factors, pre-operative hemoglobin level (<10mg/dl), pre-operative serum albumin level
(<30mg/dl), pre-operative transfusions (blood and albumin), and tumor size were found to influence the overall survival on the
multivariate Cox Hazard Regression analysis. Conclusion: The current study concluded that preoperative malnutrition (due to
anorexia, anaemia, hypoalbumineamia and preoperative transfusions) and large tumor size (>T2) were associated with poor
outcome after surgical resection.
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This bad prognosis is principally due to late diagnosis
especially at localities where cancer-screening programs
were not yet fully implemented [3].

Several prognostic factors extensively described in
literature to be utilized as predictors for survival, hence
tailored treatment choices can be applied [3]. Various
possible prognostic survival markers have been studied
including  socio-economic, demographic, operative
characteristics and molecular markers. To date, however, the
only consistent predictors of outcome have been dictated by
the tumor biology itself including small primary tumor

1. Introduction

Pancreatic Adenocarcinoma (PAC) is one of the most fatal
human malignancies that is noted to be increasingly
diagnosed, worldwide. It accounts for 90% of all pancreatic
cancers and carries the worst prognosis among digestive tract
cancers [1]. Management with complete surgical resection is
the only treatment that can offer hope for prolonged survival.
However, even after curative resection, the overall 5-year
survival rate is only 10% to 29% at the best centers [1, 2].
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diameter, good differentiation of tumor and absence of
perineural and microvessel invasion. Resection margin has
also been reported to influence survival [4].

It was found that nutritional status plays an important role in
the incidence of post-operative complications and affects the
overall survival after resection of malignant tumors. Pancreatic
cancer causes debilitating malnutrition and immunological
deterioration with tumor growth. Additionally, gastrointestinal
obstruction and biliary stricture resulting from tumor invasion
can impair nutritional status. A worsening nutritional status
leads to increased susceptibility to infection, protracted wound
healing, impaired blood clotting and vessel wall fragility, and
directly increases the occurrence of postoperative
complications. Moreover, it can contribute to tumor
development through the suppression of tumor immunity.

Prediction of survival and surgical risk by evaluation of
preoperative immune-nutritional status can be useful in the
search for a strategy to prevent postoperative complications
and improve overall survival. The well known immune-
nutritional indicators are body mass index (BMI), ideal body
weight ratio (percentage ideal bodyweight, IBW), serum
levels of total protein, albumin and pre-albumin,
cholinesterase, blood cholesterol, serum transferrin and total
lymphocyte count [5].

Carcinoembryonic antigen (CEA) and cancer antigen 19-9
(CA19-9) are the most studied serum tumor markers for the
diagnosis and prognosis of pancreatic adenocarcinoma. CEA
is known to exhibit low sensitivity in screening PAC.
However, other authors hypothesized that high levels might
be associated with the existence of occult metastasis or
locally advanced diseases in patients with PAC. Therefore,
previous high levels of CEA could be associated with
incurability in patients with pancreatic cancer [6]. Although
CEA might not be appropriate for screening, its serum level
should be determined in patients prior to operation. To better
assess the risks and benefits of surgical treatment, it is
necessary to analyze the factors that might influence or
determine which patients have limited survival.

The reconstruction method of the pancreatic stump is
closely associated with the risk of postoperative complications
and mortality. Postoperative pancreatic fistula (POPF) is the
most  serious and common  complication  after
pancreaticoduodenectomy (PD) with an incidence of 5-28%
[7]. Several studies have compared pancreaticojejunostomy
(PJ) and pancreaticogasrostomy (PG) with respect to the
incidence of POPF. Published single institutional studies have
favored PG over PJ [8, 9]. A large meta-analysis has shown a
significantly lower incidence of pancreatic fistula after PG as
compared to end-to-end or end-to-side PJ [10]. In this meta-
analysis, there were no significant differences in mortality
between the two groups. Similarly, another meta-analysis
concluded that PG was a safer method of reconstruction
following PD, as PJ is associated with a higher incidence of
POPF [11]. However another systematic review and meta-
analysis of randomized control trials showed no differences in
outcomes irrespective of the method of pancreatic anastomosis
after PD [12].

The current study aimed to examine the clinic-pathological
and operative factors influencing the patient’s survival
following PD for pancreatic head cancer.

2. Patient and Methods
2.1. Patients’ Selection

After obtaining the approval of our local ethics committee,
medical records of 32 patients who underwent PD for
pancreatic head cancer, were histologically diagnosed as
ductal adenocarcinoma of the head of pancreas, and had
resectable disease between January 2012 and December 2013,
admitted to the South Egypt Cancer Institute (SECI), Assiut
University, Assiut, Egypt were reviewed. Six patients whose
files had incomplete data and two patients escaped follow up
were excluded from the study. Patients had received prior
chemotherapy or radiotherapy and those with pathology other
than adenocarcinoma of pancreas were excluded. This
hospital-based retrospective study was designed to evaluate
preoperative and operative factors affecting survival of
patients presented with ductal adenocarcinoma of the head of
pancreas.

2.2. Predictor Factors of Survival

Relevant preoperative and operative data were evaluated
from Patients’ records. These factors included; age at
diagnosis, gender, race, presence of jaundice at presentation
and weight loss. Pathologic characteristics of the tumor
included; degree of differentiation, tumor size, T-stage, N-
stage, number of lymph nodes, tumor margin, CA19-9 level
and CEA level. Operative details included; type of operation,
intra-operative details (operative procedure, operative time,
pancreatic reconstruction, vascular reconstruction and
relaparotomy if done) and the overall survival. Patients with
metastatic or unresectable disease at time of surgery were
excluded.

All post-operative pathology specimens were reviewed and
confirmed by dedicated pathologist. Data on pancreatic tumor
staging were collected according to (TNM) staging system
[13]. This study was conducted in accordance with the
Helsinki Declaration and after the study had been approved
by SECI Ethics Review Board.

2.3. Statistical Analysis

Univariate analysis for the most important factors regarding
patients, tumor and operation carried out using chi-square and
Mann-Whitney test analysis. Factors with proven statistical
significance from the univariate analyses were further included
in the multivariable Cox proportional hazard regression
models. All non significant variables from the initial model
were included in the final model one at a time to test for their
effect on the model. Kaplan’s Meier method with the log-rank
test for statistical significance was used for survival analysis of
individual prognostic factors. All statistical analyses were
performed using STATA v.12 (STATA Corp., Texas, USA). A
p-value < 0.05 was considered significant.
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3. Results
3.1. Patient Clinico-Pathologic Factors

Twenty-four eligible patients were recruited (mean age
was 54.7 £ 11.4 years and 66.7% were males). The follow
up time ranged from 2 to 36 months with a median of 14
months.

3.2. Operative Factors

Twenty-two (91.7%) patients underwent Classic Whipple
(PD) (Figure 1), while Pylorus-Preserving pancreato-
duodenectomy (PPPD) was the operation of choice in 8.3%
(n=2). Mean operative time was 4.28 + 0.6 hours. Pancreatic
reconstruction was done as pancreaticogastrostomy in 37.5%
(n=9), pancreaticojejunostomy by end to side in 37.5% (n=9),
and pancreaticojejunostomy by duct to mucosa in 25% (n=6).
Re-laparotomy was done in 16.7% (n=4; three pancreatic
fistula and one billiary fistula). Portal vein reconstruction
was done in 3 patients (12.6%) Table 1 summarized the
details.

Table 1: Operative data of 24 patients underwent pancreaticoduodenectomy
for pancreatic cancer.

Variable Category Total Number = 24

Operative Factors (Mean + SD)

Operative Time (hours) 428+0.6
Reconstruction
eE
Time(hours) 13803
Intra-operative Blood 3733+ 1747
Loss (ml)
Intra-operative Blood
EE
Given (litre) L71£0.6
Operative Procedure PD Classic* 22 (91.7%)
PPPD** 2 (8.3%)
Pancreatic 17 (70.8%)
Stent o
Biliary 7 (29.2%)
Ell;oledechqejonosto End to Side 1 (4.2%)
Hepaticojejunostomy  End to End 5 (20.8%)
End to Side 18 (75%)
Gastrojejunostomy Yes 24 (100%)
Enteroentrostomy Yes 15 (62.5%)
Pancreatic . o
Reconstruction Pancreaticogastrostomy 9 (37.5%)
Pancreaticojejunostomy o
end to side 9 (37:5%)
pancreaticojejunostomy 6 (25%)
duct to mucosa
P T Sf.egmental Resectlon ' 1 (4.2%)
. Side Wall Primary Repair 1 (4.2%)
construction Type . .
Side Wall Local Excision 1 (4.2%)
Reconstruction Type Simple Loop 16 (66.7%)
Roux-in-y 8(33.3%)
4 (16.7%)
Relaparatomy Pancreatic fistula 3 (75%)
Billiary fistula 1(25%)

Figure 1: Gastrojejunostomy and hepaticojejunostomy reconstruction after
PD.

3.3. Univariate Survival Analysis

In the univariate analysis, the effect of different parameters
on the 2-year survival rate was investigated. Anorexia,
weight loss, pre-operative hemoglobin level (<10mg/dl), pre-
operative serum albumin level (<30mg/dl), pre-operative
serum bilirubin (total <1.2mg/dl and direct <0.3mg/dl), pre-
operative transfusions (blood, plasma, and albumin), WHO
performance scale, presence of preoperative morbidities and
the tumor size were significantly associated with poor
patients survival (Table 2). Regarding the Tumor markers
(CA19-9, CEA), they did not significantly correlate with
patient survival.

Table 2: Significant Factors influencing the overall survival of the patients:
Univariate analysis.

Alive Dead P-value
(No=16) (No=8)
Anorexia 11 (57.9%) 8(42.1%) <0.05*
Weight Loss 10 (55.4%) 8 (44.6%) <0.05*
Pre-operative Hg (< 10 mg/dl) 4 (36.4%) 7 (63.6%) <0.01%*
3Pg;—operatlve Serum Albumin (< 0 (0%) 6(100%) < 0.001*
Pre-operative Serum Total Bilirubin 5 (100%) 0 (0%) <0.05*
(<1.2)
oy enw oo <aos
Pre-operative Blood Transfusion 4 (40.0%) 6 (60.0%) <0.05*
Pre-operative Plasma Transfusion 3 (27.3%) 8 (72.7%) <0.001*
Pre-operative Albumin Transfusion 0 (0%) 2 (100%) <0.05*
Performance WHO Scale
Able to carry all activity 13 (81.3%) 3(18.8%) <0.01%*
Restricted physical activity 3 (37.5%) 5 (62.5%)
Co-morbidity 5(38.5%) 8 (61.5%) <0.001*
Tumor Size (> T2) 4 (40.0%) 6 (60.0%) <0.05*

*PD = Classic Whipple
**PPPD = Pylorus-Preserving Pancreato-Duodenectomy
***PV = Portal Vein

*Fisher’s Exact test analysis was used to compare the difference in
proportions
--Significance level is considered when p < 0.05

3.4. Multivariate Survival Analysis

All factors that were significant in the univariate analyses at
the p < 0.05 level (pre-operative hemoglobin level (<10mg/dl),
pre-operative serum albumin level (<30mg/dl), pre-operative
transfusions (blood, and albumin), and the tumor size) were
tested using multivariate analysis. These factors were
influencing the overall survival of the patients on multivariate
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Cox Hazard Regression analysis (Final Model) (Table 3).
3.5. Survival Analysis

Analysis of the preoperative biliary drainage in patients
with obstructive jaundice found to be significantly
associated with poor survival. Also portal vein
reconstruction was found to be associated with longer
operative time, reconstruction time and intra-operative
blood loss, with poor survival but was not significant. Our
observed median survival rate of resected pancreatic
adenocarcinoma was 18.8 months. The overall survival
analysis was shown in Table 4 and Figure 2.

Table 3: Factors influencing the overall survival of the patients:
Multivariate Cox Hazard Regression analysis.

Hazard Ratio 95% CI*  LRT** P-value
Hemoglobin
(< 10 g/dl) 10.55 1.3-16.1  <0.05
Serum Albumin

= <

(< 3 mg/dl) 12.26 2.5-30.9 0.01
Pre-operative
Blood Transfusion 4.49 1.6-224 <0.05
Pre-operative
Albumin 5.41 26-29.7 <0.05
Transfusion
Tumor Size (> T2) 12.7 1.5-374 <0.01

*CI= Confidence Interval
**LRT=Likelihood Ratio Test

Table 4: Overall Survival for patients with Cancer Head of the Pancreas.

Interval Time No. Exposed Cumulative Proportion Hazard
in Month to Risk Surviving at End of Interval Ratio
0 24 0.83 0.03
7 17 0.74 0.02
14 9 0.56 0.02
21 4 0.51 0.04
28 2 0.51 0.29
35 1 0.51 0.37
Log Survival Function
0.0000-]
+ Censored
-0.2-
©
2
>
5
a
D 04
-
06+
T T T T T
00 10.00 20.00 30.00 40.00
Survival time/month

Figure 2: Overall survival rates of resected pancreatic adenocarcinoma by
Kaplan- Meier product limit method.

4. Discussion

Pancreatic cancer is one of the leading causes of death and is
ranked as the fifth cause of cancer-related mortality worldwide;
moreover, its prognosis was halted by its poor response to both
radiotherapy and chemotherapy (14). Studies of in this context
revealed only 20% of patients are considered suitable for
resection prior to surgical exploration, and during surgical
exploration, half of these patients are found to be unsuitable
for resection because of the advanced stages [15]. Therefore,
good patient selection and proper preoperative assessment was
considered a crucial step before surgery, and assigning the
predictors of good survival will influence the future decision
making [16, 17].

Nowadays, PD can be performed with success and low
operative mortality and morbidity secondary to the advances
in operative techniques and reconstruction of the alimentary
tract [18]. However, these improvements do not necessarily
correlate with long-term postoperative survival, probably due
to the heterogeneity of the clinic-pathologic characteristics of
pancreatic cancer [19].

Currently there are many published data reporting
significant prognostic markers for resected pancreatic cancer.
A number of previous studies have described the favorable
predictors of survival with the goal of identifying the patients
who would most likely benefit from surgical resection. Of
these, Sex, TNM stage, tumor differentiation, lymph node
metastasis, tumor size, poorly differentiated tumors and
positive margins were significant prognostic factors [20].
Although lymph node metastasis, poorly differentiated
tumors and positive margins have been associated with a
worse prognosis in some studies, a few patients presenting
some of these poor prognostic factors may live longer than
expected, whereas other patients without bad prognostic
factors will die early [21].

Nutritional status plays an important role in the incidence
of postoperative complications and overall survival after
resection of malignant tumors. Pancreatic cancer causes
debilitating malnutrition and immunological deterioration
with tumor growth. Additionally, gastrointestinal obstruction
and biliary stricture resulting from tumor invasion can impair
nutritional status [22, 23]. A worsening nutritional status
leads to increased susceptibility to infection, protracted
wound healing, impaired blood clotting and vessel wall
fragility, and directly increases the occurrence of
postoperative complications [5].

Albumin is one of the most popular indicators of
nutritional status, and has been correlated with postoperative
complications in  oesophageal and rectal cancer.
Hypoalbuminaemia is associated with poor tissue healing,
decreased collagen synthesis in surgical wounds or at
anastomoses, and impairment of immune responses, such as
macrophage activation and granuloma formation [24].

Our results showed that anorexia, weight loss, anemia
(pre-operative hemoglobin level <10mg/dl), pre-operative
hypoalbuminemia (<30mg/dl) were associated with poor post
operative survival. Jaundice was observed in 18 patients, and
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preoperative biliary drainage was done and found to be
significantly associated with poor survival. Iacono et al
concluded in their study that jaundiced patients who will be
submitted to PD should not routinely be drained before
surgery. Preoperative  biliary  drainage should be
recommended in patients with long-standing jaundice,
cholangitis, renal failure, malnourishment, or indications for
neoadjuvant chemotherapy. The preferred type of biliary
drainage should be endoscopic (plastic stents or short
metallic stents) [24].

Pre-operative transfusions (blood, plasma, and albumin),
WHO performance scale, presence of preoperative
morbidities and the tumor size were associated with poor
patients survival. Portal vein resection was associated with
poor survival in our study similar to Perini et al., [20]. This
may be explained by larger pancreatic mass size, the longer
operative time and more intra-operative blood loss.

In this study, Tumor size was an important prognostic factor
in both univariate and multivariate analysis; literature data are
generally in agreement in this regard [25]. Tumor size should
be assessed on pre-operative imaging, but some tumors are
difficult to define by imaging techniques. For patients
undergoing resection, a diameter > 2 cm on pre-operative
imaging is an independent factor of poor prognosis (relative
risk of death = 3.2, p = 0.05). Other predictive signs of poor
prognosis on pre-operative imaging include convex tumor
shape and vascular invasion [26]. Several hypotheses can be
advanced to explain the negative impact of large tumor size on
survival [25]. A temporal effect presumes that large tumors
have been present for a longer time leading to a higher
probability of lymphatic spread and micro-metastasis at the
time of surgical resection [27, 28]. It may be that large tumors
are technically more difficult to resect and have a higher risk
of positive margins [27]. But the data from the ESPAC-1 study
did not show a relation between tumor diameter and
microscopically positive margins [29]. Large tumor size may
simply be the translation of a more aggressive tumor
phenotype, i.e., a poorly-differentiated tumor with rapid
growth: in fact, several studies have shown that smaller tumors
< 2 cm seem to have a different profile, with better
differentiated histology and a lesser likelihood of lymph node
or perineural involvement than larger tumors [27, 28].

Several authors have reported that the presence of
postoperative complications can affect survival after pancreatic
cancer resection [30, 31]. In our study, the method of
pancreatic reconstruction (PJ or PG) and POPF did not affect
the overall survival and this agrees with Wente MN et al [12].

Our observed median survival rate of resected pancreatic
adenocarcinoma was 18.8 months which was consistent with
the other contemporary studies reaching as high as 17.08
months [4, 22].

The current work encountered some weak points; such as
the relative small sample size because, in Egypt patients
usually present at a late stage, with the majority presenting
with malignant obstructive jaundice due to low educational
and socioeconomic level ( in our study 75% of patients
presented with obstructive jaundice), which is different

from what is seen in other countries. The other weak point
was retrospective nature of the study. However, it possessed
some strong points as we studied a well annotated
retrospective cohort of patients with clearly defined clinical,
demographic, and pathologic variables along with distinct
study outcomes. Hence, a head-to-head prospective study of
well-matched groups for better delineation of such factors is
recommended.

5. Conclusion

On the basis of our study, malnutrition and a tumor size
(>T2) are considered to be the major risk factors of poor
outcome after surgical resection of cancer head of pancreas.
Also, malnutrition is considered as a hidden risk for the
liability of postoperative chemo and radiotherapy failure. So,
better assessment and management of the poor nutritional
status with the early detection can help in the favorable
prognosis of PAC patients after radical resection.
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