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Table 1 Patients characteristics (n = 501)

Characteristics Value

Age (years, mean £SD) 61.3£9.8

Gender (male: female, n(%))

Male 267(53.3)
Female 234(46.7%)
2
BMI (kg/m , mean + SD) 233+29

Preoperative draiage(n, %)

No drain 74(32.7)
PTBD 21(9.3)
ERBD 85(37.6)
ENBD 46(20.4)
Preoperative CEA (ng/ml, median(range)) 2.0(0 —324)
Preoperative CA19-9 (U/ml, median(range)) 19.4(0.6 — 5470.0)
Preoperative bilirubin (mg/dl, median(range)) 1.0(0.2-15.6)
Operation time (min, mean = SD) 385+94.5
Operative methods (n(%))
Open (PD,PPPD,TP) 449(89.6)
Laparoscopic PPPD 45(8.9)
TDA 7(1.4)
Transfusion(unit, n(mean £ SD)) 63(0.8 + 1.9)
22+1.1

Size of tumor (cm, mean + SD)




Table 1 continue

Positive lymph node (n, mean = SD 0.8+2.3

Lymph node positive,n(%) 151(30.6)

Histologic Grade ,n(%)

Well to moderate 428(91.8)
Poor 38(8.2)

BMI body mass index, CEA carcinoembryonic antigen, C4179-9 carbohydrate antigen 19-9,
PD pancreaticoduodenectomy, PPPD pylorus preserving pancreaticoduodenectomy, 7P

total pancreatectomy, 7DA transduodenalampullectomy



Table 2.Demographics, preoperative data and operative finding in patients with ampulla of

vater cancer who underwent curative resection : Results of univariate analysis among non-,

early and late recurrence groups (n = 501)

Non-recurrence  Late recurrence  Early recurrence

P value
(n=1331) (n=63) (n=107)
Age (years, mean = SD) 619+ 9.7 60.2 +10.6 60.1+94 0.045
Gender (male: female) 0.008
Male 169 (51.2%) 26 (41.9%) 69 (65.7%)
Female 162 (48.8%) 36 (58.1%) 36 (34.3%)
BMI (kg/mz, mean + SD)  23.4+2.7 228+ 2.6 229+3.6 0.199

Preoperative CEA
1.70(0.1 - 8) 2.4(0.5-40.4) 2.5(0.3 —323.6) 0.001
(ng/ml, median(range))

Preoperative CA19-9
14.9(0.6 —981.2) 26.9(1.5—-557.5) 35.3(0.6 —5470.0) 0.001
(U/ml, median(range))

Preoperative bilirubin 605 _156)  1402-96)  1502-13.6) 0011

(mg/dl, median(range))

Operation time 378.1 + 94.6 3773 +59.5 416.1+101.7 0.066

(min, mean + SD)

Operative methods, n(%) 0.536

Open 297(90.0%) 59(93.4%) 99(92.5%)
(PD,PPPD,TP,TDA)

MIS 33(10.0%) 4(6.3%) 8(7.5%)

(Laparoscopic, Robot)

Transfusion(units), 0(0 — 16) 0(0 — 15) 0(0 —7) 0.435

median(range)

vi



Table 3. Histopathologic finding in patients with ampulla of vater cancer who underwent

curative resection : Results of univariate analysis among non-, early and late recurrence

groups (n=501)

Non- Late Early
recurrence recurrence recurrence P value
(n=331) (n=163) (n=107)
Size of tumor 20+ 1.0 21411 25+ 12 0.001
(cm, mean + SD)
Resected lymph node 13.7+8.1 12.6+7.9 132487 0.518
(n),median(range)
Positive lymph node
0.4+0.9 1.1+ 1.7 2.1+ 3.9 0.001
(n),median(range)
Lymph node ratio (LNR) 0.001
<0.2 304 (95.3%) 53 (85.5%) 75 (71.4%)
>0.2 15 (4.7%) 9 (14.5%) 30 (28.6%)
Resection margin, n(%)
RO 328(99.1%) 60(98.4%) 98(95.1%) 0.035
R1 3(0.9%) 1(1.6%) 5(4.9%)
Histologic Grade 0.001
Well to moderate 284 (92.8%) 60 (100.0%) 81 (83.5%)
Poor 22 (7.2%) 0 (0.0%) 16 (16.5%)
Perineural invasion 0.001

No

Yes

269 (84.9%)
48 (15.1%)

46 (76.7%)
14 (23.3%)

62 (61.4%)
39 (38.6%)




Table 3 continue

.Lymphovascular invasion 0.001
No 228 (71.9%) 35 (58.3%) 33 (32.7%)
Yes 89 (28.1%) 25 (41.7%) 68 (67.3%)

viii



Table 4 Clinicopathological finding in patients with ampulla of vater cancer who
underwent curative resection : Results of univariate analysis between early and late

recurrence groups(n = 170)

Late Early

recurrence Recurrence P value

(n=63) (n=107)
Age (years, mean + SD) 60.2+10.6 60.1 +9.4 0.948
Gender (male: female) 0.004
Male 26 (41.9%) 69 (65.7%)

Female 36 (58.1%) 36 (34.3%)

BMI (kg/m , mean = SD) 228+2.6 22.9+3.6 0.874
Preoperative CEA

2.4(0.5-40.4) 2.5(0.3 -323.6) 0.441
(ng/ml, median(range))
Preoperative CA19-9

26.9(1.5-557.5) 35.3(0.6 — 5470.0) 0.125
(U/ml, median(range))
Preoperative bilirubin 1.4(0.2 - 9.6) 1.5(0.2 - 13.6) 0.441
(mg/dl, median(range))
Operation time (min, mean + SD) 377.3 +£59.5 416.1 £101.7 0.065
Size of tumor (cm, mean + SD) 2.1+1.1 25+ 1.2 0.095
Positive lymph node 1.1+1.7 2.1+39 0.044
Lymph node ratio (LNR) 0.029
<0.2cm 53 (85.5%) 75 (71.4%)
>0.2cm 9 (14.5%) 30 (28.6%)




Table 4 continue

Histologic Grade
Well to moderate
Poor
Perineural invasion
No
Yes
Lymphovascular invasion

No

Yes

Adjuvant chemotherapy(yes)

60 (100.0%)
0 (0.0%)

46 (76.7%)

14 (23.3%)

35 (58.3%)

25 (41.7%)

9(14.3%)

81 (83.5%)
16 (16.5%)

62 (61.4%)

39 (38.6%)

33 (32.7%)

68 (67.3%)

29(27.1%)

0.001

0.036

0.001

0.053




Table5 Patterns of recurrence in 170 patients after curative resection, comparing

early and late recurrence groups

Recurrence (n, %)

Locoregional recurrence

Distant metastasis

Locoregional + Distant

metastasis

Multi organ metastasis

Liver

Lung

Peritoneum

Pancreas

Bone

Early recurrence Late recurrence

P value

(n =107 (n = 63)
19 (17.8) 22 (34.9) 0.012
88 (82.2) 41 (65.1)
32 (28.8) 17 (27.0)
15 (14.0) 7 (11.1)
30 (28.0) 6 (9.5)

3 (2.8) 4(6.3)

6 (5.6) 6 (9.5)

1(0.9) 3 (4.8)

0 (0) 1(1.6)

xi



Table 6.Cox proportional hazard analysis of factor for recurrence in patients with
ampullary cancer who underwent curative resection, comparing non-, early, and late

recurrence groups, with the non-recurrence group.(n = 170)

Multivariate
Characteristics

HR 95%CI P value
CEA (=5 mg/ml) 1.712 1.008 —2.906 0.047
Size ( >2cm) 1.767 1.136 —2.748 0.012
Lymph node ratio (>0.2) 2.593 1.637 -4.109 0.001
Lymphovascular invasion (yes) 2.536 1.634 —4.060 0.001
Perineural invasion (yes) 1.806 1.142 —2.855 0.011

xii



Table7.Cox proportional hazard analysis of factor for early recurrence (n=107)

Multivariate
Characteristics
HR 95%ClI P value
Lymphovascular invasion (yes) 3.459 2.225-5.377 0.001
Lymph node ratio (>0.2) 2.916 1.855-4.582 0.001
Differentiation (poor) 2.161 1.261 —-3.701 0.005

xiii



Ampulla of vater cancer (n= 536)

Double primary cancer

=98

Periampullary cancer invasion to
ampulla of vater (n = 16)

Patients died due to other
disease (n=12)

Post operative follow up loss

(n=9)
Enrolled patients
(n=501)
No recurrence Recurrence
(n=331) (n=170)
Early recurrence Late recurrence
(n=107) (n=63)

Figure 1. Selection process of patients
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Figure 4. Patterns of recurrence in 170 after curative resection.
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Predictors for early recurrence following curative resection of carcinoma of the

Ampulla of Vater

Purpose: Among periampullary cancers, the Ampulla of Vater (AoV) cancer has relavively

good prognosis. However, the 5-year recurrence rate is around 40 —50%, and most

recurrence occur in early period. The aim of this study was to identify predictors for early

recurrence following curativeresection.

Methods: Between January 2000 and december 2015, clinicopathological data from 501

consecutive patients undergoing resection for AoV cancer in a single institute were

retrospectively reviewed. Charicteristics of recurrence and early recurrent patients were

analyed according to clinicopathological factors. Early recurrence was defined as recurrence

within the first year following resection.
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Results: Of the 501 patients 170 were diagnosis as recurrent. Among recurrent patients,

men were 57.1% and mean aged 60.1(range 30~94) . Almost patients recieved

pancreaticoduodenectomy ,9% underwent minimally invasive surgery. Of the 170 patients,

107 were diagnosis as early recurrent. The 1-, 3-, 5-year overall survival rate of early

recurrent patients is 77.7%, 18.4%, 10.5%. Factor that significantly influenced recurrence

before 1 year were Tumor size, Positive lymphnode, Tumor differentiation, lymphovascular

invasion(LVI), peroneural invasion(PNI), Lymphnode ratio (LNR), elevated CA19-9,

elevated preoperative bilirubin on univariate analysis. On multivariate analysis, LVI, LNR,

Poor differentiation were the independent determinants of recurrence before 1 year.

Conclusions: Early recurrence of the AoV caner is definitely lethal, although AoV cancer

has good prognosis. We demonstrated that LVI, LNR, Poor differentiation were powerful

predictors for early recurrence. And almost early recurrent occured with distant metastasis.

Therefore, intensive surveillance and new therapeutic strategy following curative resection

should be considered for patients with these predictors.
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