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Background/Aims: Despite of increasing numbers of reports
on intraductal papillary mucinous tumor (IPMT), there is still
difficulty in its' diagnosis, treatment and prediction of progno-
sis. The purpose of this multicenter study was to evaluate
the clinico-pathological features of IPMT in Korea and suggest
the prediction criteria of malignancy in IPMT.

Methods: We retrospectively reviewed the clinico-pathological
data of 208 patients who underwent operations with IPMT
between 1993 and 2002 at 28 institutes in Korea.
Results: Of the 208 patients with a mean age of 60.5+9.7
years, 147 were men and 61 were women. 124 patients
underwent pancreatoduodenectomy, 42 distal pancreatecto-
my, 17 total pancreatectomy, 25 limited pancreas resection.
Benign cases were 128 (adenoma (n=62), borderline (n=66))
and malignant cases were 80 (non-invasive (n=29), invasive
(n=51)). A significant difference in 5-year survival was
observed between benign and malignant group (92.6% vs.
65.3%; p=0.006). Of the 6 factors (age, location, duct dilata-
tion, tumor appearance, main duct type, and tumor size) that
showed the statistical difference in univariate analysis
between benign and malignant group, we found three
significant factors (tumor appearance (p=0.009), tumor size
(p=0.023), and dilated duct size (p=0.010)) by multivariate
analysis.
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Conclusion: Although overall prognosis of IPMT is superior
to ordinary pancreatic cancer, more curative surgery is
recommended in malignant IPMT. Tumor appearance
(papillary), tumor size (=30 mm) and dilated duct size (=
12 mm) can be used as preoperative indicators of malig-
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Table 1. Pathological diagnosis and operation
Diagnosis
Operation# Number
Adenoma Borderline Non-invasive Invasive

Whipple 22 11 4 17 M
PPPD 16 25 16 13 70
Distal pancreatectomy 8 15 7 12 42
DPRHP 3 3 1 7
Median pancreatectomy 6 1 7
Total pancreatectomy 7 2 8 17
Enucleation 6 2 8
PHRSD 1 1
Cystojejunostomy 1 1 2

#PPPD = pylorus preserving pancreatoduodenectomy, DPRHP = duodenum-preserving resection of the head of the pancrea

pancreas head resection with segmental duodenectomy
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Fig. 1. Annual number of cases with intraductal papillary mu
tumors (IPMT).
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Table 2. Clinico-pathological characteristics of patients witl

(n=208)
Age 605197 (30~81)
Sex (M : F) 147 : 61 (24 : 1)
Location Head 127 (61.1%)
Body & tail 60 (28.8%)
Diffuse 21 (10.1%)
Mucin (=) 70 (33.7%)
(+) 139 (66.3%)
Main duct (=) 57 (27.4%)
dilatation (+) 151 (72.6%)
Branch duct (=) 72 (34.6%)
dilatation (+) 136 (65.4%)
Pathology Adenoma 62 (29.8%)
Borderline 66 (31.7%)
Noninvasive 29 (13.9%)
Invasive ol (24.5%)
Tumor size (mm) 3211228
Lymph node (=) 178 (96.2%)
metastasis (+) 8 (3.8%)
Ductal type Main duct type 111 (563.4%)
Branch duct type 79 (38.0%)
Combined type 17 (8.2%)

27 (13.0%)
112 (53.8%)
88 (42.3%)

Resection margin (+)
Tumor appearance Papillary
Ductectatic

11178 (53.4%)°]1 9l 2L, ¥ ##F & 798 (38.0%), HFE
178 (82%)& AkA sttt el gl AA A= Ao
2 7% 4 9l adenoma®} borderline malignancy 7} 7}
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7} 6278(29.8%) 3 66 (31.7%)0191 3L, et o g RFE s &
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Table 3. Clinico-pathological characteristics of patients with lymph node metastasis

Sex Age Location l\ll?igtigﬁd Size of duct  Tumor size Pathology OpJr Sur/mo ciurati)lnr;?;cc:tm.
M 60 Head + 30 13 Inv.= 2 A/29 5/seeding
F 58 Head - 40 Inv. 1 D/3 2/local
M 57 Body & tail + 8 17 Inv. 3 D/13 8/liver
M 62 Head + 12 35 Inv. 2 D/50 41/1ocal
M 68 Diffuse - 20 Inv. 4 D/8 3/seeding
M 60 Diffuse + 11 50 Inv. 4 D/19 18/liver
M 66 Body & tail + 5 20 Inv. 3 A/10
M 81 Head + 10 60 Inv. 4 A/2

*[nv. = invasive. TOpi 1 = whipple; 2 = PPPD; 3 = distal pancreatectomy; 4 = total pancreatectomy. TSurvival: A = alive;
100
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Fig. 2. Survival curve of the patients with IPMT.
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Fig. 4. Difference of survival rate between benign and mal
lesions.
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el F& F THEA B
AbgEtg e ek IPMT & %4
9} borderline®| 284 WS W2 A

AR o] Foj2tdA disfe] 79 B AEe| JHsdvta
AzbE,

e ARE Jdor A7E = adenomast borderline ©.
2 a1, 944 9l non-invasive, invasiveE 7oA #4354
74%-(Fig. 4), 5 AE&o] 2 74 926%, 3 2+
65.3% % 2u| gl AolE B tHp=0.006).

¥ FE A& oA FUe oF e #HATGn F3
e TF AdPed ue AL 24 & AldsslE d(Fig
5, FHAF, BAHEY, EFF od AT 717}
79.8%, 76.5%, 80.0% Ao]& HolA Fokth(p=0.728).

5. IPMT &Ate| == F Mg 24

TEe AL Aol met 78 AEES Fdssi=d, L,

100 -
90 -
80 -
70
60 -
50 -
40
30
20 -
10

0 T T T T T T T 1
0 12 24 36 48 60 72 84 96

Duration (month)

DFS (%)

Fig. 6. Disease free survival (DFS) curve of the patients
IPMT.
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Table 4. Characteristics of the patients with resection marg

s gk,

o ox

100

90 1

Benign

80 1
70 1
60
50 1
40+
30
20 1
10 4

Survival (%)

Malignant

0 T T T

0 12 24 36 48 60 72 84 96
Duration (month)

(n=26) Fig. 8. Survival curve of the patients with the tumor involv
Age 60172 (44~78) of resection margin.
Sex (M@ F) 19:8
Location Head 14 Table 6. Characteristics of the patients underwent total |
BOdV & tail 10 atectomy
Diffuse 2
Mucin (=) 11 Age 63.9+9.8 (37~81)
(+) 15 Sex (M : F) 9:8
Main duct (=) 6 Location Head 1
dilatation (+) 20 Body & tail 4
Branch duct (=) 12 Diffuse 12
dilation (+) 14 Mucin (=) 4
Pathology Adenoma 7 (+) 13
Borderline 10 Main duct dilatation (=) 2
Non-invasive 2 (+) 15
Invasive T Branch duct dilatation (=) 6
Operation Whipple 7 (+) 11
PPPD 9 Pathology Adenoma 0
Distal pancreatectomy 8 Borderline 7
DPRHP 1 Noninvasive 2
Median pancreatectomy 1 Invasive 8
Size (mm) 3851310 Tumor size (mm) 54.1%1381
Tumor appearance Papillary 12 Tumor appearance Papillary 8
Dectectatic 14 Ductectatic 9
Lyvmph node (=) 26 Lymph node metastasis (=) 14
metastasis (+) 0 (+) 3
Ductal type Main duct type 12 Ductal type Main duct type 14
Branch duct type 8 Branch duct type 2
Combined type 6 Combined type 1
Table 5. Recurrence in the patient with resection margin (+)
Age Sex Location Duct size Tumor size Pathology Op* y du?zt]tﬁilv?ino) pggggfrg :ai?o
M 64 Head 31 22 Invasive PD Dead/33 28/liver, loc
M 56 Body & tail 17 40 Adenoma Distal Alive/59 56/1ocal

*PD = pancreatoduodenectomy; Distal = distal pancreatectomy
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Table 7. Malignancy determining factors in univariate an

Factors (]::1 iT;; l\::lli;g(r)l;mt p-valu
Age (vear) 59.4+98 62.3+94 0.042
Sex

M 91 56 0.066
F 37 24
Location
Head 79 48 0.048
Body & tail 41 19
Diffuse 8 13
Mucin
+ 33 55 0.445
- 44 23

Main duct dilatation
+ 79 71 <0.001
- 49 9

Branch duct dilatation
+ 88 48 0.197
- 40 32

Branch duct type

Cystic dilatation 64 35 0.952

Cluster of small cyst 25 14
Tumor appearance

Papillary 58 54 0.003

Ductectatic 64 24
Ductal tvpe

Main duct type 60 ol 0.015

Branch duct type 59 20

Combined type 9 8
Tumor size 2684184 406+264  <0.001
Main duct size 10.3+6.1 15198 0.001

derline) ¥} ¢}7d +*(carcinoma; non-invasive or invasive) 2.
2 ro] zh QiAsa HegE g Adde S48
Table 73 7ol %, 248, §1A, AA&v], 3 &7,
T S, A SR EY, TS AR, T ANEE, T
kel =], AT o] Azl uFt va B AlBE
o A%, AR, FHAX FF, TS AP, TEARE, T
G A7)ol M {Fg Aol ‘3,191'31‘.
A& atel & o Table
g4 =717} IPMT

N

o A
B3 27, F3 &
=:]
=

mEkA 718l Al
& A8 S8 o %#‘L T4
Zlel diske] 95% Al AH2k e 2k & Aldsel
(Fig. 9, 10).

2719 w4 2% T A271€ 30 mm, FHF 4 27]

2 12mmE 7|F0.8 59 £k 981} s A3 o
4e BB 1E0E Hu, AR o] 1E) BE %,

SR zz\r A3 Table 9% & ATE A4}

Table 8. Malignancy determining factors in multivariate a

Factors Hazard ratio p-val

Age 0.898 0.343
Location 0.019 0.890
Main duct dilatation 1.096 0.297
Tumor appearance 6.753 0.009
Ductal type 0.003 0.953
Tumor size 5.142 0.023
Duct dilatation size 6.715 0.010

50+
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Fig. 9. Difference of tumor size (95% CI) between benign
malignant lesions.
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Fig. 10. Difference of duct size (95% CI) between benign
malignant lesions.

Table 9. Malignancy prediction according to the clinical ¢
teristics

Benign Malignant

Agreement on criteria (n=121) (n=78) Su
None 32 4 %
One of three 49 19 68
Two of three 38 35 &
All 2 Gl z

#*Criteria. (1) tumor appearance (papillary); (2) tumor size
mm); (3) dilated duct size (=12 mm)

& papillary

: 30 mm °17%
#4271 12 mm °]7¢
5o wgt BF ofd AR
ot A57A 747k ¢
279%, 479%, 09% = EAA 07 {3 Ad3E dgdp
<0.001).

a £

IPMT= 84 Aoy v 39 g F el
Hle) SAHQ A, B gy @ gk Ao
2 o] HAinef o F FH W vl Y, {5 I
759 F334 ATFE T FATH ] WAEH
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A sl NEES] 474 43E 2o agl”

b o R IPMTE 34 Ada9e] 1730 F 5= W
CR BAsE FgoR duA 9o, o] Fgel 9

08 WHL FHEANL AL AL A7 AAT 94 BA

54 oo] e A9 &4 AAZ} s, B8

& Folt AF7t vl F2 Aow oga%:ﬂ A7 uﬂ%o]ﬂr*"‘
w§ Fgo g 548 3y

8 B, o188E AA U,

=] ©
484 59

3l+= adenoma-carcinoma sequence® SlWHE = Foko
AZrso] B AL Aot wlf FT LS & A

o2 AZE 7] bRl

IPMT= ddte] o3 FRA87H A5 28 &
A7kA kst AHER S M A0 R Havlt Aol =
slA ke o7 AzbE]3= jnvasive ¥1= non-invasive &

o] 50~72% AT LelA .

29 AR T S IPMTS] 4 5 Ao g B
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U # 5o] FE7E Fska #E 7 7he] Eoldel wet
IPMTel ol s 58 g9l 49 A= 1429
of EAY Are] Y dFE Hudh F57F Ea ok
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36%, M AEY TE A &% pastgdedl 2 A
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invasive FE|Y 7% 59 AEE] 521%F non-invasi
IPMT¢ 2 ¢ ¢¥d o7 Aztsl+= borderline malignanc
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o] AE L & 4 otk wek A IPMT ¥ invasive®
e TEFE AZ AL Fate e 93E A ¢
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ol o} Zo] IPMTE %4l 774 33 87 A 8
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