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Significance of Tumor Angiogenesis and p53
Protein Expression in Pancreatic Adenocarci-
noma

Sang Soon Kim, M.D., FACS, Min Chan Kim, M.D. and
Sook Hee Hong, M.D.'

Purpose: This study was designed to examine the micro-
vessel count and p53 protein expression level in pancreatic
adenocarcinoma patients and to determine how they cor-
relate with the clinicopathologic factors and prognosis. In
addition, the relationship between angiogenesis and p53
protein expression in pancreatic adenocarcinoma patients
was investigated.

Methods: Paraffin-embedded tumor tissues from 30 patients
with pancreatic adenocarcinomas that were completely re-
moved by a radical resection were retrieved and analyzed.
The vessels were immunostained with anti-factor VIII poly-
clonal antibodies, and 5 areas with the most discrete micro-
vessels were counted under a <200 field. The mean was
calculated, which was defined as the angiogenesis score
(AS). p53 protein expression was detected by the immuno-
histochemical stain method.

Results: The mean AS was 37.7+13.6. There were no sig-
nificant differences in sex, age, tumor size, histologic grade,
T category (depth of invasion), N category (lymph node
metastasis), pathologic stage and recurrence between the
high and low AS group. The p53 protein expression rate was
73.3%, which did not correlate with the clinicopathologic
factors and AS. However, recurrence was significantly re-
lated to the histologic grade and pathologic stage (p=0.040
and p=0.029). Among the various clinicopathologic factors,
the N category (lymph node metastasis), the AS and re-
currence (p=0.025, p=0.029 and p=0.003) were statistically
significant according to a univariate survival analysis. In the
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Cox regression analysis, the N category (lymph node meta-
stasis) and recurrence were independent prognostic factors
(odds ratio=4.344, 4.263).

Conclusion: Although the survival rate in the high AS group
was significantly lower than that in low AS group (p=0.029),
the angiogenesis assessed by the microvessel count using
immunohistochemical staining was not an independent
prognostic factor in the Cox regression analysis. (J Korean
Surg Soc 2001;61:86-94)
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Fig. 1. The pancreatic carcinoma shows high number of micro-
vessels positive for factor-VIII stain (Immunohistochemi-
cal stain for factor VIII-related antigen, X 100).

Fig. 2. The pancreas shows positive nuclear staining of a neoplastic
duct for p53 (Immunohistochemical stain for p53, X 100).
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(+++H)e & gsaqem (+) ool ps3 whiy whyl
FAEZGoE HE BAsUt

@) EH 2M: =A1TA EAL unpaired t-test, Fisher’s
exact test, chi-squared test, multiple regressiong- o|-83}-9 o
v %A X2l GraphPad Prism® (version 3.0, GraphPad
software Inc, San Diego, CA)S o]&3}9rt. HEAEE
Kaplan-Meier ] © & A)AFsl9l 2L log-rank test® JE&S
Bl aslict. ch gk YEEL AL Cox regression model & AF
AT A FA42 p<0.05 FF] B+E sk

Az
1 2y 2

F 300l T A 156, oA A7} 15000 et ghAbe] ol

B FEE 394014 70417k o], 50t} 607} 77t
107 (33.3%) .2 7h4 g@skel g 3hxte] HT AR
54.5410)git). ko] TNMI W 7] T categoryol] 4] Tyo]
141(3.3%), To7} 440(13.3%) Ts7} 1349](43.3%) L8| aL T,7}
12¢4](40.0%)°] 9t} N categorys= NO7} 15¢4](50.0%) pNla
7} 7441(23.3%) 18] 3 pN1b7} 841(26.7%)th. 18 7]%= 5
oll(16.7%), 28 7] 5¢0(16.7%), 38 7] = 8911(26.7%), 4AH
7]%& 1204](40.0%)°] $l tH(Table 1).
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H3 6Q00%) AT FES TR B HAEA 4
(Whipple’s operation) 12¢]], fEEE3| 4 o] AAA A&
(pylorous preserving pancreaticoduodenectomy, PPPD) 6¢]],
AAAAAE 315 Adelga 7 F 3elol A 7R A
Al grbste] Al3Psigich. A1 A 3= Ao A
Alg 2605 AlPsRglar leleAs AF AAAEs
Aot A AES Frbstol Alslgiel. A7 v 6elloll A
© A ool 95 AdAAES Ao 1 5 4edl
ol Al i F2 &AAEo] F1bE glrk(Table 2).
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F 30419 A4 Aol BB 5L 1300
A 6s17kAelgom, HF MUYy AFE 3770]90e
(Table 3). FFGE AFOR 2 ABYHTH A WHY
HTOE relS v 3 WAYHTE 1261(400%) 1]
2 A HRGAFE 1861(600%)0l ek F Foll A ofel
4w A AR, F o), 44, Bl 27, 24
SHH RELE, TNM W], A §-7¢] W= Hol 7k 5
S fol4o] QEAS 2AAEY F Tl ZE ]
@ AAFY BEY Aol FANROE o140l ¢ig)
th(p >0.05)(Table 1, 3).
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AR5 BEe] Aol EANY &
0.05)(Table 1).
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AT f-242 $12ekp>0.05)(Table 4).
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Table 1. Comparison of angiogenesis score and p53 protein expression with clinicopathologic factors

Angiogenesis score p53 protein expression

No. of cases (%) p value p value
High Low Positive Negative
Sex
Male 15 (50) 8 NS 10 5 NS
Female 15 (50) 10 12 3
Age (years)
30~39 3 (10.0) 1 2 3 0
40~49 6 (20.0) 1 5 4 2
50~59 10 (33.3) 5 5 NS 7 3 NS
60~69 10 (33.3) 5 5 7 3
70~79 1 (33) 0 1 1 0
Tumor size (cm)
<2 1 (33) 1 0 1 0
2~4 9 (30.0) 3 6 NS 5 4 NS
>4 20 (66.6) 8 12 16 4
Histologic grade
Well 11 (36.6) 8 8 3
Moderate 13 (43.3) 8 NS 10 3 NS
Poor 6 (20.0) 2 4 2
T category
T1 1 (33) 1 0 1 0
T2 4 (13.3) 0 4 NS 2 2 NS
T3 13 (43.3) 5 8 11 2
T4 12 (40.0 6 6 8 4
N category
NO 15 (50.0) 6 9 10 5
NI pNla 7 (23.3) 3 4 NS 6 1 NS
pNIb 8 (26.6) 3 5 6 2
Stage
I 5 (16.6) 0 5 3 2
I 5 (16.6) 3 2 NS 4 1 NS
I 8 (26.6) 3 5 7 1
IV A 12 (40.0 6 6 8 4
Recurrence
Positive 14 (46.6) 7 7 NS 11 3 NS
Negative 16 (53.4) 5 11 11 5
Total 30 (100) 12 (40) 18 (60) 22 (733) 8 (26.7)
NS = not significant.
o] B A=l ALTI vALLAA Y Tkl E3t 7 HBHAT MES
%, T category, N category —L&g| 3L "‘3719}«] ARDAE =
Adk A3 =22 L350t WSS & WUF eE 2 AT R S AET 1050490, A
Aol RlE7 £2 Aoz ek, °l Aol = FA WAL T ALV 125790l o w4
S0 2 §13h9leHp=0.040, p=0.029)(Table ) 2o Fb AENLE T0NGE A AP HTe] 3
BHPAT vlE] AL 717e] oF 55/0E B Agledl o
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Aol EAAoE 499 thp=0.029)(Fig. 3).
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Skeh(p>0.05)(Fig. 4).

Table 2. Tumor location and operation

Whlggles pppD* TP spT  DPS

9) 4E= A 02Xt

AR Ao AEEo) JFE FE AFAAE ol
5] Sistel A, hel, Bl 71, Bbel B, T
category, N category, ZF¢] $14, & ¥ 8, p53 2
w0 oy, WYy A, AL 5 B AE BAS
AR A3} QJsbd Aol category, p=0.025), WA

Table 5. Comparison of pathologic factors between recurrence and
NO TEecurrence groups

No. of  Recurrence No
recurrence p value
Head @=21) 122" 6 30" cases (%)  group group
Body (n=3) 2 17
Tail (n=6) 4556 Histologic grade 0.040
Well 11 (36.6) 2 9
*PPPD = pylorous preserving pancreaticoduodenectomy; D = Moderate 13 (43.3) 9
total pncreatectomy; TSP = subtotal pancreatectomy; DP = distal Poor 6 (20.0) 3
pancreatectomy; ' = with portal vein resection; ¥ = with subtotal T category NS
gastrectomy; ** = with colectomy or with colectomy and small Tl 1 (3.3) 0 1
bowel resection. T2 4 (13.3) 0 4
T3 13 (43.3) 7 6
T4 12 (40.0) 7 5
Table 3. Distribution of angiogenesis score in pancreatic adeno- N category NS
careimoma NO 15 (50.0) 5 10
Angiogenesis score No. of cases (%) N1 pNla 7233 3 4
pN1b 8 (26.6) 6 2
10~19 3 (10) Stage 0.029
20~29 7 (23.3) I 5 (16.6) 0 5
30~39 8 (26.6) I 5 (16.6) 1 4
40~49 4 (13.3) I 9 (26.6) 6 2
50~59 6 (20.0) vV A 11 (36.6) 7 5
60~69 2 (6.6)
Mean + SD* 37.7+13.6 Total 30 (100) 14 (46.6) 16 (53.4)
*SD = standard deviation. NS = not significant.
Table 4. Correlation of p53 protein expression with angiogenesis score
Angiogenesis score (%) Mean
Total (%) angiogenesis p value
High Low score
p53 protein expression Positive 22 (73.3) 8 (26.7) 14 (46.7) 36.5
NS
Negative 8 (26.7) 4 (13.3) 4 (13.3) 40.9
Total 30 (100) 12 (40.3) 18 (60.0)

NS = not significant.
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Fig. 3. Survival curves of high and low angiogenesis score (AS)
patients with pancreatic adenocarcinoma after curative re-
section.
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Fig. 4. Survival curves of p53 protein positive and negative pa-
tients with pancreatic adenocarcinoma after curative re-
section.

A E (p=0.029)9} A (p=0.003)0] G-2J& of]Zolz}gr}
(Table 6). AEgoll I3 mAE 77te] SQAa ol
AAE Fobry] Slsto] v AZEA Age
Ql1A}&& Cox proportional hazard regression model-g& ©o]-&
olo] chulsk AEEAS AW A% A Aol AL
o] ool kS u|X&= =g-el ¢z} tH(Table 7).
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Table 6. Univariate survival analysis in pancreatic adenocarcinoma

Factors p value
Sex 0.117
Age 0.160
Tumor size 0.891
Tumor grade 0.165
T category 0.111
N category 0.025*
Tumor location 0.241
Postop. transfusion 0.059
pS53 protein expression 0.109
High AS 0.029*
Recurrence 0.003*

* = statiscally significant.

Table 7. Multivariate survival analysis in pancreatic adenocarcinoma

Factors Significance Odds ratio
N category 0.0016 4344
(lymph node metastasis)
Recurrence 0.0055 4.263
High AS 0.0797 1.153
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