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Abstract: Background: The study was to elucidate the relationships between 20 clinicopathologic factors and sur-
vival of patients with periampullary cancer receiving pancreatoduodenectomy (PD) or pylorus-preserving partial
pancreatoduodenectomy (PPPD). Methods: The retrospective study recruited 224 patients with periampullary can-
cer, including duodenal papilla, bile duct and ampullary cancers between January 2000 and August 2010. Twenty
clinicopathological variables were considered for univariate and multivariate analysis to identify significant predic-
tive factors of survival. Results: Overall survival rates at 3 and 5 years were 52% and 47%, respectively. Preoperative
jaundice, preoperative CA199, lymph node metastasis, site of origin, differentiation, size of tumor, depth of infiltra-
tion, pancreatic invasion, peripancreatic soft tissue invasion, UICC pT factor, lymphovascular invasion, and stage
(UICC) significantly predicted survival on univariate analysis. PPPD was a marginal significant factor (P = 0.063) for
better survival. CA19-9 level, lymph node metastasis, histologic differentiation, size of tumor and UICC pT factor
were independent predictors of survival on multivariate analysis. Conclusions: CA19-9, lymph node metastasis,
histologic differentiation, size of tumor and UICC pT factor were independent prognostic factors. Biological behavior
may be an important prognostic indicator in periampullary cancers amenable to resection, regardless of origin site.
Pylorus preservation, not extended pancreatoduodenectomy has marginal benefit for survival.
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Introduction pancreatoduodenal cancer [3]. In the majority

of high-volume centers, the surgical morbidity
Pancreatoduodenal cancer mainly encompass- rate still remains as high as 30-40% [4]. An
es tumors originating in or adjacent to duode- important observation is that despite similar
nal papilla, distal bile duct, pancreatic head perioperative outcomes, the long-term survival

and ampulla of Vater [1]. Among these cancers,
ampullary cancer, duodenal cancer and distal
bile duct cancer have better prognosis than
pancreatic head cancer. Pancreatoduodenal
cancer is divided into periampullary cancer
(including duodenal papilla cancer, bile duct
and ampullary cancer) and pancreatic head

of patients varies greatly. Therefore, increasing
studies have been conducted to identify the
clinicopathologic factors that might significantly
influence survival of patients after resection for
periampullary cancers [5-7]. Nevertheless, pre-
vious studies focus on relatively less factors,
and an agreement has not been reached on the

cancer. Y . L

criteria used to decide when local excision is
For patients with a resectable periampullary suitable for certain patients in different studies
cancer and without radiologic evidence of and are generally not well addressed. Therefore,
metastasis, surgery is the treatment of choice a more comprehensive analysis of clinicopatho-
[2]. Pancreatoduodenectomy (PD) or pylorus- logic factors was needed for identification of
preserving partial pancreatoduodenectomy predictive factors of survival in patients with

(PPPD) are usually the operation choices for periampullary cancer treated by PD or PPPD.
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Figure 1. Extent of resec- /' | \
tion, PD (--), PPPD (-).
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Figure 2. Extent of lymphadenectomy according to the type of resec-
tion (3): standard (o), extended (oeA) (adapted from Pedrazzoli (3)).
Lymph node stations: standard: 12b1, 12c, lymph nodes of the right
side of the hepatoduodenal ligament; 13a and 13b, posterior pan-
creaticoduodenal nodes; 14a and 14b, nodes to the right side of the
superior mesenteric artery (SMA) from the origin of the SMA at the
aorta to the inferior pancreaticoduodenal artery; 17a and 17b, an-
terior pancreaticoduodenal nodes; 8a, lymph nodes of the anterior
superior region of the common hepatic artery. Extended: all 8, skel-
etonization of the common and proper hepatic artery lymph nodes;
9, celiac axis nodes; all 12, lymph nodes of the left and right side of
the hepatoduodenal ligament; all 14, circumferential skeletonization
of the SMA between the aorta and the inferior pancreaticoduodenal
artery; all 16, clearance of all lymphatic and connective tissue, start-
ing from 3 cm to the right of the duodenum and extending to the mid
portion of the left kidney, and from the inferior margin of the liver
across the diaphragmatic hiatus, above the origin of the celiac trunk
to the origin of the common iliac arteries.
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The retrospective study investigated
20 clinicopathologic factors (age,
sex, preoperative serum total biliru-
bin, preoperative serum carbohy-
drate antigen (CA) 19-9 level, preop-
erative biliary drainage, operative
procedures (PD or PPPD), extend of
lymph node dissection, intraopera-
tive blood loss, operative curability
(RO or R1 resection), site of origin of
tumor, size of tumor, UICC pT factor,
lymph node metastasis, UICC stage,
differentiation, pancreatic invasion,
depth of infiltration, peripancreatic
soft tissue invasion, perineural inva-
sion and lymphovascular invasion)
from preoperative clinical and histo-
logical data, treatment data, and sur-
vival outcome of 224 patients under-
going PD or PPPD for periampullary
adenocarcinoma with a view to iden-
tifying significant prognostic factors.

Materials and methods
Subjects

The retrospective study was per-
formed on patients with periampul-
lary cancer, who were treated with
PD or PPPD at Department of
Hepatobiliary Surgery of the General
Hospital of Chinese People’s Libe-
ration Army (PLA) between January
2000 and August 2010. Periam-
pullary cancers including duodenal
papilla cancer, bile duct cancer
(cholangiocarcinoma) and ampullary
cancer were defined according to
WHO classification of tumors [8]. All
patients were diagnosed histopatho-
logically. Histopathologic diagnosis
and assessment was made by two
experienced pathologists.

To allow the study to accurately iden-
tify predictors of survival associated
with the malignancy itself rather than
the risk of the surgery, pathologic
and operative notes were carefully
reviewed to exclude any patient with
a tumor arising from duodenum,
intrapancreatic distal bile duct, exo-
crine pancreatic tissue or the endo-
crine pancreas. Besides, patients
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Table 1. Result of univariate analysis (20 variables)

Survival rate (%)

Median survival

Variable Cutoff Number 3year bSyear P-value
(month)

Age (year) >60 103 36 (7-107.2) 51 45 0.7966
<60 121 36 (6-95) 52 45

Sex Male 146 36 (7-113.25) 55 48 0.2293
Female 78 33 (6-85.55) 46 46

TB (mg/dl) <10 168 36.5 (8.4-118.9) 57 52 0.0031
>10 56 24 (3-70) 35 34

CA19-9 (U/ml) <111 133 39 (7.6-102.4) 60 56 0.034
>111 91 26 (6-101.5) 40 34

Biliary drainage No 157 35 (6-106.4) 48 45 0.1419
Yes 67 40 (10-100) 60 52

P-P PD 151 36 (5-121.5) 50 45 0.0633
PPPD 73 36 (9.2-70.4) 55 52

ELND SPD 177 36 (7-116.2) 52 47 0.3497
EPD 47 36 (6-73.7) 49 45

Intraoperative blood loss (mL) <600 171 36 (6-97.5) 52 48 0.1757
> 600 53 36 (9-106.8) 51 45

Site of origin Ampullar 42 36 (12-85.85) 57 57 0.0017
Distant Bile 68 24 (3.35-71.95) 38 34
Duodenal papilla 114 39.5(8-110.45 58 51

Size (cm) <3 147 40 (9-119.9) 62 57 0.0003
>3 7 24 (4-78) 32 27

Differentiation Well 24 53 (10.3-139.55) 66 56 0.0094
Moderate 125 36 (8-99) 54 49
Poor 75 31 (5.4-70.9) 43 39

Depth muscular layer 42 53(12.1-136.5) 67 60 0.0002
Overall 182 35 (6-85.85) 48 43

Pl NO 103 42 (10-121.3) 65 64 0.0000
YES 121 28 (4-73) 40 32

PNI NO 196 36 (7.75-101.5) 55 50 0.0552
YES 28 19 (4.7-108.75) 29 0

PPSI No 209 36 (7-107.2) 54 49 0.0310
Yes 15 18 (3-56.4) 26 20

UICC pT factor land I 74 53.5(18-119.2) 73 73 0.0000
llland IV 150 30 (4.9-88.75) 41 34

LVI No 205 36 (6-107.6) 55 49 0.0067
Yes 19 18 (7-50.2) 27 21

LNM No 182 38 (7-114.65) 59 55 0.0000
Yes 42 21 (4-55) 17 14

R Status RO 220 36 (6-106.1) 53 48 0.1537
R1 4 21 (12.9-24) 0 0

Stage (UICC) land Il 154 40 (8.65-106.7) 62 57 0.0001
llland IV 70 22.5 (4.9-84.65) 29 25

CA19-9, serum carbohydrate antigen (CA) 19-9, TB: Total bilirubin, P-P: pylorus-preserving, PD, pancreatoduodenectomy, PPPD,
pylorus-preserving partial pancreatoduodenectomy, ELND: Extent of lymph node dissection, SPD: standard pancreatoduo-
denectomy, EPD: pancreatoduodenectomy, Pl: Pancreatic invasion, PNI: Perineural invasion, PPSI: peripancreatic soft tissue
invasion, LVI: Lymphovascular invasion, LNM: Lymph node metastasis.
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Figure 3. A. Overall survival curve for the 224

patients with periampullary cancer. B. Overall
survival curve of different tumor types.
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surviving less than 2 months after the opera-
tion were also excluded. Finally, 224 eligible
patients were included in the study.

This study was conducted with the approval of
the Committee for the Ethical of the General
Hospital of Chinese PLA. All patients provided
written informed consent prior to the study.

Surgical strategy

All patients underwent PD or PPPD for malig-
nant disease (Figure 1). As shown in Figure 2,
the lymph-node dissection in all cases was per-
formed in pursuance of standard pancreatodu-
odenectomy (SPD) or extended pancreatoduo-
denectomy (EPD).

Evaluation of clinicopathological data

The clinical characteristics, laboratory data,
treatment including surgical procedure, tumor
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120

140

pathological histology, and long-term outcome
of patients were obtained from the database.
Twenty clinicopathological variables (age, sex,
preoperative serum total bilirubin, preoperative
serum carbohydrate antigen (CA) 19-9 level,
preoperative biliary drainage, operative proce-
dures (PD or PPPD), lymph node dissection
(SPD or EPD), intraoperative blood loss, opera-
tive curability (RO resection: no residual cancer;
R1 resection: microscopic residual cancer), site
of origin of tumor, size of tumor, UICC pT factor,
lymph node metastasis, UICC stage, histologic
differentiation, pancreatic invasion, depth of
infiltration, peripancreatic soft tissue invasion,
perineural invasion and lymphovascular inva-
sion) were reviewed. Histopathologic factors
were evaluated using routine examination [9].
Tumor was staged in pursuance with the
International Union Against Cancer (UICC) clas-
sification [10-12], and differentiation grades
was defined based on the criteria proposed by
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Table 2. Results of multivariate analysis

Variable Regr§s§ion Standard U-value P-value Relative risk 95% ponﬁ—
coefficient error dence interval
Biliary drainage -0.106 0.239 0.443 0.6580 0.90 0.563~1.437
CA19-9 0.490 0.210 2.332 0.0197 1.63 1.081~2.465
Differentiation 0.446 0.181 2.466 0.0137 1.56 1.096~2.226
PPSI 0.644 0.369 1.745 0.0809 1.90 0.924~3.925
Depth -0.182 0.333 0.548 0.5838 0.83 0.434~1.600
LNM 0.844 0.235 3.600 0.0003 2.33 1.469~3.685
LVI 0.504 0.304 1.658 0.0973 1.66 0.912~3.006
Pl -0.430 0.328 1.310 0.1900 0.65 0.342~1.238
PNI 0.610 0.336 1.818 0.0691 1.84 0.953~3.557
Pylorus-preserving -0.248 0.220 1.128 0.2592 0.78 0.507~1.201
R Status 0.931 0.558 1.669 0.0950 2.54 0.850~7.568
Site of origin 0.118 0.137 0.866 0.3866 1.13 0.861~1.471
Size 0.653 0.214 3.052 0.0023 1.92 1.263~2.923
Stage -0.262 0.292 0.898 0.3692 0.77 0.434~1.363
B 0.261 0.234 1.116 0.2645 1.30 0.821~2.055
Blood lose -0.121 0.226 0.537 0.5915 0.89 0.569~1.380
UICC pT factor 1.267 0.410 3.089 0.0020 3.55 1.589~7.934

x? =1109.2323. P = 0.0000. CA19-9, serum carbohydrate antigen (CA) 19-9, TB: Total bilirubin, PI: Pancreatic invasion, PNI:
Perineural invasion, PPSI: peripancreatic soft tissue invasion, LVI: Lymphovascular invasion, LNM: Lymph node metastasis.

Albores-Saavedra et al. [13]. Overall survival
was defined from the date of operation until
the date of death by any cause, as recorded in
hospital records of August, 20, 2013.

Statistical analysis

Statistical analysis was conducted using SPSS
17.0 (SPSS Inc, Chicago, Ill). The categorical
variables were compared by means of chi-
square test or Fisher’s exact test. Survival was
assessed through Kaplane-Meier analysis, and
significance was ascertained using log rank
test. Univariate analysis was assessed by
means of analysis of variance (ANOVA). The fac-
tors most likely to impact survival on univariate
analysis were entered into multivariate analy-
sis using the Cox proportional hazards model.
Statistical significance was accepted at P <
0.05.

Results
Demographic and clinical information

The demographic, clinic and pathological data
of the 224 patients were shown in Table 1.
Average age of these patients (male/female:
146/78) was 58 years (range from 34 to 77).
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Fifty-six (25%) patients were presented with
total bilirubin level more than 10 mg/dl, and 91
(40.6%) patients were presented with preoper-
ative serum CA19-9 level more than 111 U/ml.
Preoperative biliary drainage was performed in
67 patients (29.9%), including endoscopic na-
sobiliary drainage in 6 patients, endoscopic ret-
rograde biliary drainage in 50 patients, and per-
cutaneous transbiliary drainage in 11 patients.
PPPD was performed in 73 patients and classic
PD was performed in the other 151 patients.
SPD was performed in 177 patients and EPD
was conducted in the other 47 patients.

RO resections were achieved in 220 (98.2%)
patients with a respectability rate of 90%, and
R1 resections were achieved in the other 4
(1.8%) patients. All patients had a single tumor.
Seventy-seven (34.4%) patients had the tumor
size more than 3 cm. Site of origin of tumor was
identified to be ampullary cancer in 42 patients,
duodenal papillary cancer in 114 patients and
distal bile duct cancer in 68 patients. Tumor
was well differentiated in 24 (10.7%) patients,
moderately differentiated in 125 (55.8%)
patients and poorly differentiated in 75 (33.5%)
patients. Perineural invasion was detected in
28 patients (12.5%). According to UICC TNM
staging, T1 or T2 lesions were found in 74

Int J Clin Exp Med 2016;9(8):15678-15688
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Table 3. Analysis of tumor stage of different tumor types

ed with survival. In addition, PPPD

Variable Cutoff Ampulla Do@nt Duodenal

is a marginal significant factor (P =

P-value 0.063) for better survival, while

biliary  papilla
Stage land Il 34 36 84 12.1128 0.0023
Illand IV 8 32 30

perineural invasion was marginal
significant factor for poor survival (P

Table 4. Relationships between clinicopatho-
logic factors and lymph node metastasis

Lymph-node

metastasis
Variable Cutoff (-) (+) X2 P
Pl (=) 90 13  3.9859 0.0459

(+) 92 29
Size (cm) <3 126 21 4.7744 0.0289
>3 56 21

LvI (=) 169 36 1.4171 0.2339
(+) 13 6
Stage landll 132 22 5.5433 0.0186

lland IV 50 20

Pl: Pancreatic invasion, LVI: Lymphovascular invasion.

patients (33%), T3 in 149 (66.5%) patients, and
T4 in only one patient. Lymph node metastasis
was present in 42 patients (18.6%). Additionally,
154 patients (68.8%) belonged to stage I-ll,
and the other 70 (31.2%) patients belonged to
stage IlI-IV.

Overall survival rates

As shown in Figure 3, the average follow-up of
all patients was 36 months (range: 3-143
months). The overall survival rates were 52% at
3 years and 47% at 5 years, respectively.

Univariate and multivariate survival analysis

As shown in Table 1, univariate analysis
revealed that age, sex, biliary drainage, pylorus
preservation, extent of lymph-node dissection,
intraoperative blood loss, perineural invasion,
and R status were not significant predictors of
survival (P > 0.05). By contrast, serum total bili-
rubin (P = 0.0031), CA19-9 (P = 0.034), site of
origin of tumor (P = 0.0017), size of tumor (P =
0.0003), differentiation (P = 0.0094), depth of
infiltration (P = 0.0002), pancreatic invasion (P
= 0.0000), peripancreatic soft tissue invasion
(P = 0.031), UICC pT factor (P = 0.0000), lym-
phovascular invasion (P = 0.0067), lymph node
metastasis (P = 0.0000), and tumor stage
(UICC, P = 0.0000) were significantly associat-
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=0.055).

Furthermore, multivariate Cox regression anal-
ysis (Table 2) found that CA19-9 level, differen-
tiation, lymph node metastasis, size of tumor
and UICC pT factor were independent predic-
tors of survival (P < 0.05, Figure 4).

Associations between clinicopathologic factors

The associations between clinicopathologic
factors were further analyzed. As shown in
Table 3, the percentage of T3-T4 distant chol-
angiocarcinoma was significantly elevated than
that of T3-T4 ampullary cancers and duodenal
papilla cancers. This indicates that site of origin
might be associated with tumor stage. However,
neither site of origin nor tumor stage was an
independent predictive factor of survival on
multivariate analysis.

As shown in Table 4, positive lymph nodes were
found in 28.6% (20/70) of patients with T3-T4
carcinoma, whereas it was only in 14.2% of
patients in patients with T1-T2 periampullary
carcinoma. Lymph node metastasis was signifi-
cantly associated with pancreatic invasion (P =
0.0459), tumor size (P = 0.0289) and tumor
stage (P = 0.0186), rather than lymphovascular
invasion (P = 0.2339). However, neither pancre-
atic invasion nor tumor stage was identified as
an independent predictor of survival on multi-
variate analysis. Tumor differentiation did not
appear to be influenced by lymph node metas-
tasis and perineural invasion (Table 5).

Furthermore, ampullary cancers, distant chol-
angiocarcinoma and duodenal papilla cancers
did not significantly differ in CA19-9 level, dif-
ferentiation degree and lymph node metastasis
when they presented at the same stage (Tables
6 and 7). Different types of periampullary can-
cers at the same stage had similar biologic
behavior, indicating that biologic behavior may
an important predictor of survival regardless of
site of origin. Additionally, duodenal papilla can-
cer showed a favorable trend for lymphovascu-
lar invasion (P < 0.05), and distant cholangio-
carcinoma showed a favorable trend for lym-
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Table 5. Relationships between clinicopathologic factors and
tumor differentiation grade

Differentiation grade
Cut- Well differ- Moderately Poorlydif-

Variable off entiation differentiation ferentiation X Prvalue

LNM () 18 105 59 1.5644 0.4574
(+) 6 20 16

PNI (=) 23 109 64 1.856 0.3953
(+) 1 16 11

LNM: Lymph node metastasis, PNI: Perineural invasion.

Table 6. Biologic behavior of different tumor types at the same
stage (Stage | and Il)

Am- Distant Duodenal

Variable Cutoff . ) X2 P-value
pulla biliary  papilla
CA19-9 (U/ml) <111 20 19 54 1.4399 0.4868
>111 14 17 30
Differentiation Well 3 2 18 8.3291 0.0802
Moderately 21 18 43
Poorly 10 16 23
LNM (-) 28 34 70 2.9434 0.2295
(+) 6 2 14
LVI (-) 31 36 84 10.7986 0.0045
(+) 3 0 0
PNI (-) 33 36 84 3.5525 0.1693
(+) 1 0 0

PNI: Perineural invasion, LVI: Lymphovascular invasion, LNM: Lymph
node metastasis.

Table 7. Biologic behavior of different tumor types in the same
stage (Stage lll and V)

Am- Distant Duodenal

Variable Cutoff o ) X2 P-value
pulla biliary papilla
CA19-9 (U/ml) <111 3 20 17 1.6382 0.4408
>111 5 12 13
Differentiation Well 0 0 1 2.0015 0.7355
Moderately 4 20 19
Poorly 4 12 10
LNM ) 7 23 20 1.3490 0.5094
(+) 1 9 10
LvI () 8 27 19 6.5642 0.0375
(+) 0 5 11
PNI () 5 13 25 11.9242 0.0026
(+) 3 19 5

PNI: Perineural invasion, LVI: Lymphovascular invasion, LNM: Lymph node metas-
tasis.

phovascular invasion and perineural invasion
(P <0.01).
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Discussion

Long-term survival of patients
with periampullary cancer var-
ies considerably. Previous stud-
ies attempting to identify sig-
nificant predictors of survival
focus on relatively less risk fac-
tors. In order to extend the
research in this field, a compre-
hensive analysis of 20 clinico-
pathological variables for iden-
tification of significant prognos-
tic factors was conducted in
224 patients with periampulla-
ry cancer treated by PD or PPPD
using univariate and multivari-
ate analysis. The overall actu-
arial survival rates at 3 and 5
years were 52% and 47%,
respectively. The univariate
analysis revealed that preoper-
ative jaundice, preoperative
CA199 level, Ilymph node
metastasis, site of origin, histo-
logic differentiation, size of
tumor, depth of infiltration, pan-
creatic invasion, peripancreatic
soft tissue invasion, UICC pT
factor, lymphovascular invasion
and stage (UICC) were potential
predictors of survival. On multi-
variate analysis, preoperative
CA19-9 level, lymph node
metastasis, histologic differen-
tiation, size of the tumor and
UICC pT factor were significant
independent prognostic fac-
tors. Biological behavior may
be an important prognostic fac-
tor in periampullary cancers
amenable to resection regard-
less of site of origin.

Serum CA19-9 has emerged as
a clinically valuable biomarker
of pancreatic cancer, and it has
proved that higher preoperative
serum CA19-9 level predicts
poorer survival of pancreatic
cancer [14, 15]. However, there
were few studies on the prog-
nostic value of CA19-9 in peri-

ampullary cancer. Gao Z et al. have suggested
that periampullary cancer patients with preop-
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erative serum CA19-9 > 35 U/ml are prone to
have a poorer survival [16]. In the present
study, both univariate analysis and multivariate
analysis unraveled that preoperative serum
CA19-9 level more than 111 U/ml significantly
predicted a poorer survival of periampullary
carcinoma. It suggests that more studies are
needed to clarify the relation between CA19-9
and survival.

Lymph node metastasis has been reported to
be an important prognostic factor [17-20]. As
well, in the present study, lymph node metasta-
sis was confirmed to be an independent predic-
tor of survival, and significantly associated with
pancreatic invasion, tumor size and tumor
stage. There is evidence that patients without
pancreatic invasion had significantly longer sur-
vival than those with pancreatic invasion [17].
Likewise, in the present study, pancreatic inva-
sion was significantly related to survival on uni-
variate analysis. Some studies report that lym-
phovascular invasion is closely related tolymph
node metastasis [2, 21, 22]. Hatzaras | et al.
have found that lymphovascular invasion is
closely associated with nodal metastasis, but
not a significant predictor of survival [6].
Similarly, results of this study suggested that
lymphovascular invasion was not an indepen-
dent predictor of survival on multivariate analy-
sis. But it was not associated with lymph node
metastasis, which might be ascribed to the lim-
ited sample size of our study. Additionally, in
this study, the frequency of lymph node metas-
tasis is 19% in patients with ampulla of Vater
cancers, which is much lower than previous
reports (38%-70%) [2, 18, 20, 21]. This might
be due to the higher rate of duodenal papilla
cancer.

There are controversial viewpoints regarding
whether poor differentiation is a predictor of
survival. Gamagami RA et al. have reported
that tumor differentiation is an independent
prognostic factor in periampulary neoplasms
[23]. Nonetheless, in the study of Hatzaras | et
al., tumor differentiation is not selected as a
independent predictor of survival on multivari-
ate analysis [6]. In the present study, both uni-
variate analysis and multivariate analysis
unveiled that tumor differentiation significantly
predicted survival. The inconsistent results
might be due to the relative subjectivity in
determining differentiation grade of tumor.
Limited sample size might be another reason.
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Moreover, the study found that tumor differen-
tiation was not significantly associated with
lymph node metastasis or perineural invasion.
Furthermore, as noteworthy is the observation
that ampullary cancers, distant cholangiocarci-
noma and duodenal papilla cancers at the
same stage were not significantly different in
terms of differentiation grade and lymph node
metastasis in the present study. It indicates
that biological behavior may be an important
predictive factor of survival in periampullary
cancers amenable to resection regardless of
site of origin. Although Hatzaras | et al. also
have reported that biological behavior is the
most important prognostic indicator, only neu-
ral invasion and nodal metastasis are identified
to independent prognostic factors in their study
[6]. These findings call for more studies to eluci-
date the prognostic value of biological behavior
in patients with periampullary cancer.

Jaundice is reported as an indicator of adv-
anced disease with a dismal prognosis in peri-
ampullary cancers [2]. The present study sug-
gested that preoperative total bilirubin level
more than 10 mg/dl significantly predicted
poorer survival on univariate analysis, but not a
significant independent risk factor for poor out-
come on multivariate analysis. It is speculated
that jaundice may reflect the bile duct invasion
and hepatoduodenal ligament infiltration. The
routine use of preoperative biliary drainage in
jaundiced patients is debated, but preoperative
biliary drainage is performed more frequently in
jaundiced patients. Some scholars report that
routine preoperative biliary drainage before
surgery for pancreatic head cancer increases
the rate of complications [24]. However, previ-
ous studies of our department show that preop-
erative biliray drainage don’t decrease the rate
of complications [25]. In this study, preopera-
tive biliary drainage did not appear to benefit
the long-term outcome of the patients undergo-
ing pancreatoduodenectomy.

Although the prognosis of extensive lymph
node metastasis was dismal, Shirai et al. have
reported that application of radical lymph node
dissection appears to be justified in patients
with lymph node metastasis [26]. At present,
there is a lack of controlled clinical data on the
impact of extended lymph node dissection on
long-term survival, therefore, two kinds of
lymph-node dissection (EPD and SPD) were
performed in the study. Our data showed there
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was no significantly difference in survival be-
tween the two kinds of lymph-node dissection.
It revealed no survival benefit of extended
lymphadenectomy with pancreaticoduodenec-
tomy, suggesting that standard pancreaticodu-
odenectomy is the procedure of choice for peri-
ampullary neoplasm.

Various studies have compared PD with PPPD
and have found no significantly difference in
survival between them [27]. However, pub-
lished literature has revealed that there is a
better postoperative gastrointestinal QOL in
patients undergone PPPD in terms of appetite,
nausea and diarrhea [28], and some studies
have shown that patients gain better nutritional
recovery [29], better weight gain postoperative-
ly [28, 30], more postoperative exocrine func-
tion as well as glucose metabolism function
reservation [30] when the whole stomach is
preserved. Our data herein showed PPPD is a
marginal significant factor (P = 0.063) for bet-
ter survival. PPPD might be a better choice than
PD.

The study is underpowered by some weakness-
es. It is a retrospective analysis with a limited
sample size. Additionally, there might be a
selection bias because patients were selected
from one institution. Thus, better designed and
adequately powered studies, including pro-
spective studies, are necessary to validate the
findings of this study.

Conclusions

Preoperative CA19-9 level, lymph node metas-
tasis, differentiation, size of tumor and UICC pT
factor were independent predictors of survival.
Biological behavior was an important prognos-
tic factor in patients with periampullary cancer
treated by PD or PPPD, regardless of site of ori-
gin. It is pylorus preservation but not extended
pancreatoduodenectomy that might has mar-
ginal benefit for survival.
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