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Body Mass Index (BMI) Z8SHWoNTWS, L2L, EEOHTY X5 R v 7 ERER & 5 bi 2 WiEE
% OFHINI A TH 5. AWFIETIE, BT+ I8 VIBRMHERC B 1 2 B O F2E L im0 NIgTRI & 2 & 0 7z
REBEZREEL EMPIOER 7 — 7 72 Y OE 2T Uz, 205, WIEIEIGER (Visceral Fat Area ; VFA)
104cm* A L% Ay A 7HEED S &, BE0.750, FREE(. 784 T O BERES PE FHITTEE Th - 72, WK
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1898412 ¥ & T EEYIER A8 Coldivilla & & D fifT
&, 1935412 Whipple 52 23 2 HARY 2 ESE+ 45
J& I (Pancreaticoduodenectomy : PD) 12 %3
U TRk, BEUEEBARI O LT PD XA < AT
bhd X 5ick-oT&E T, 1940FE4% 12 A D Whip-
ple?, Child*, Cattell® 51 & D BRI HENHE
EINFITOFRBISTR I 7208, D’ bSHIC
E 2 & THREERFECRIGHE 21 £ 2 7ol &
nTns,

PD e B 2 EELAHHE L U CHEWE (Pancre-
atic fistula ; PF) 2% 0, Kz EREAIRE (R 48
BRFEFZ R 2> & BEREA HITIC 22 D BEERAEPHE & % D
5%, 2O CEFREECHBREEZ Y, 20T
BEo RHAFE RIS 2 k2 A anTnwid b
DO, RIEZFR LR DWEIHETH D, Z Ol
2 PD OEAEDRRKDOERNE F 25, —fkic, PF
DEHRAT & L THEEEOBE (soft pancreas/
hard pancreas) R BEERED, F 72 THIRF L LTl

il

BNV—=CHRRT Y S 7 —BESHWS NS Z &N
VS, EE o ARIIB o Twints—2,

A, BEEOZALL BB A I ERHES]IC
KU TFM AT O BEE2MmL Tw3, DEik v,
JEERABETFAT I 3 > CRTHHE HHE & IETHE & OB
AR I TEB Y %, BUIBRITIC B W» T b [FERR
DIREDIBERD 5N 532736 L L, £ DRFEDEK
Ko DOHETHY, EIZ DML L TBMI
(Body Mass Index) W N TW3S, L7y
7 NIZBW T BMIZ300@EH IR o TB
D, AFLTEBOEIKR THR L & 2MEH & XM
BN D S% L LEOTREE b B ETE RV, 72,
FEFGIZIE A R v ZEEREREICER I NS & 5 BN
TERERS B D 5 4 7L, —fICLEICZ VW E S B K
THRFEMOY A 7DD, XFKRY v 7IEERRE
FERR L EIRBE LR B O ERE 2 BOAFLTH %
DFBFRLIBTRICTVER N TV S, BEFEHEDE
Oz AZ R v ZHEEFEO W R 2 13 ARG T
T& (Visceral Fat Area ; VFA) =100 cm? It
25D LTy A A GMEZ85 cm, k=

RBRFARBBRILITREFHR377-2 (T589-8511)
ZAF CPE2SEI0H31IH, 2B PR25412H14H
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90 cm) MEEH > TWws, &E, Fxid PD
BIERBE ORI IR T & U C OB EE, K
NIRRT ICEH L C, BMOBKT -5 L &b
R 21T o 7z,

XHR & FE

SERIE, 201147 H2 520134 2 H OBAf iz 8%
R BRFERIT BT ot R « FFAHEEESFT © PD % fifT
L7ZA4ERITH 5.

e DR IFOFE, @ BMI, CT ##E TOED
BIIIBY 2@ THIEAE (subcutaneous fat

area : SFA), @MW (visceral fat area :
VFA) Z#H L7, CT 2B 2 EFREOHIZ
AZE ¥ &40 AZE VirtualPlace WS &) — X,
HEREY 7 v = 7 R FAWHE Lz, CT 1Ala]
A (el 1 7 BB & LT S Wz mR =8
A U7z, BML i Fit B s EEABE 1 7 BRTEAN O
HIEE % TCIZETE L 72, PF OEFE 132005512 F3&%
& N7z International Study Group on Pancreatic
Fistula (ISGPF) ®E#", [Table 1] 12t - 7-.
AEClE, R EMEE 5% gradeBBLUC %
PF FAEFE L E&E L.

FAMHAD 7 — 2 #INE L, PF L EHIZ DWW TO
BHETE, PR, B, #mEwcon OREs
L, PF I3 2 JEH O8I D TREF L 72,

MREHEGNC B 2 BEYIERE ORI ET Y&
Ba A Y3061, FEZZRGREIEY S 14080 T H - 7z,

FRERERE 12 D> TR R T O E OHiric & o
WTHEL 72,

fETECE L, PEE SRR TR LT, BT
HIMRAT I, 2 BRI OO Pl 0 7212 13 Mann-Whitney
(MR #BE, BEOZFEIE 2 MEZ W, &
B/ENTII 0 Y AT 4 v 7 BRSH (ZEEGRD AT v
TIARXE) BRI, p<O.052BEEZEABD EHE

Fig.1 {&IBIFTEITE OMIE 1k
gL~V o Bl CT Eif5 i1z 38 v THRABHGHI U7z, Bl D& B O BB N 3~ 2 H kD
EY 7 &L, OPERIRE# om® WA Z (G E B F R MR (receiver  operator
(Visceral Fat Area : VFA), @} FHgH; .. .
W Ff em? (Subcutaneous Fat Area | characteristic curve : ROC fiii##) % /w7, ROC
SFA), @@iglHRT cm® (Total Fat Hi# FOmER (Area under the curve : AUC) %t
Area : TFA), QWIIRETFIE 6 (VEA/ W22 LIc X DERY v b4 TEERE LR, §
TFAX100) DFHH 5 72, BIOREC, 19 wrs S SPSéLI H%%h' -
BB SE5 R T, B T IR % RHEYTY 7 N, I ( nc, Chicago,
Thr—2L, 20V —ANOHERZH IL) %z,
ELTz,
iz, © VFA 118 cm?, @ SVA : i =]
84 cm?, @ TFA : 202 cm?, @MNhigfghhE]
& 158.5% 1. WREFOHEER (Table 2.)
Table 1  Definition of POPF from ISGPF (International Study Group of Pancreas).
Grade A B C
Clinical condition Well Often well Il appearing/bad
Specific treatment* No Yes/No Yes
US/CT (if obtained) Negative Negative/Positive Positive
Persistent drainage (after 3weeks) ** No Usually Yes Yes
Reoperation No No Yes
Death related to POPF No No Possibly yes
Signs of infection No Yes Yes
Sepsis No No Yes
Readmission No Yes/No Yes/No

US, ultrasonography ; CT, computed tomography scan; POPF, postoperative pancreatic fistula.
*Partial (peripheral) or total parenteral nutrition, antibiotics, enteral nutrition, somatostatin analogue and/or

minimal invasive drainage.
**with or without a drain in situ.
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Table 2  Patients characteristics and preoperative data according to PF (grade B+C).
Parameter Overall PF(+) PF (=) P value
N=44 N=8(18%) N=36(82%)

—Patients characteristics—
Age 66.6+10.1 65.7+9.2 66.8+10.4 0.867
Gender

male 22(50%) 7(68%) 15(32%) 0.046

female 22(50%) 1(5%) 21(95%) ’
Diagnosis

Pancreatic Adenocarcinoma 19(43%) 5(62.5%) 14(39%)

IPMN/C 7(16%) 1(12.5%) 6(17%) 0.660

Others 18(41%) 2(25%) 16 (44%)
Neoadjuvant therapy

Chemotherapy (H)/ (=) 2(6%)/42(95%) 2(25%)/6(75%) 0(0%)/36(100%) 0.030

radiation (H)/ (=) 1(2%)/43(98%) 1(13%)/7(87%) 0(0%)/36(100%) 0.182
—Preoperative condition—
BMI 22.5+3.0 24.1+4.2 22.1+2.7 0.235
Serum Albumin (g/ml) 4.0+0.7 4.2+0.5 4.0+£0.7 0.604
Serum Total cholesterol (mg/dl) 21042 21549 21042 0.915
Serum Triglyceride (mg/dl) 148+82 210+85 134475 0.006
Number of lymphocytes 19924834 21144994 19654808 0.584
HbAlc (%) 6.4+1.1 6.8+0.7 6.4+1.2 0.316
Diabetes Mellitus

(+)/(=) 10(23%) /34(77%) 3(38%)/5(62%) 7(19%)/29(81%) 0.355
SFA (cm?) 135462 134442 132+63 0.927
VFA (cm?) 97+44 134442 89+41 0.013
VFR (%) 43.0+12.7 51.6+8.9 41.0+12.7 0.045

BMI, body mass index ; IPMN/C, intraductal papillary mucinous neoplasm/carcinoma ; SFA, subcutaneous fat
area; VFA, visceral fat area ; VFR, visceral fat ratio; PF, pancreatic fistula

L45ER) (BAE220, ZeE2261) 123t LT PD % T
L, FHERIX66.6210. 1K Th - 1z, AT EIL,
[RERED343%, IPMN KO8 IPMC #316%, HA L
SIS 2 & 2 DD RERI 3419 T dH - 72, Neoad-
juvant therapy & U b EE (KA EY)
2N, BEHRHEE GH50Gy) 28 1l iifT S iz,
FTHT DA AR ERIRE R O O 7 & L ¢, BMI,
MmE7 V7 sy, MERavATa—, [MELY
7YV N, U oNERE, BEREOEM, HbAlc
(NGSP), VFA 7z &E#WE L7z, BRIMSAFX, el
17 AURNOZEBRRM %= FHAR E Uz, 7z, HEK
BB L Tix HbAlc iz B8b & F7lHT 3 7 AN
WIRKR A >~ A 12 & 2IBEEED b 2 fER] % PR
JWAE D & Uiz, PF FE4ARIX 8 B, XHIEAEIX3661T,
PF 32 D18%IZFRD o L—IcHE I N Tw D
FEE LI OFERTH o7z, PEFHREHSHIODS 5
THIPBETHY EEEZ 2RO, WEHELRT %
&, g, EETRIICER AL, EMN) 7YY
N, VFA, VFR (visceral fat ratio) "R IZ 5
BThotz, Fiz, MEMLFRERIT- 72 2ERI &
b2 PF R4 %2380 72,

2 . fiPHARTF iRt (Table 3.)

SEEFARTIRERT 13375 89 min, H 1Ml 131543 +2542
ml T, PF 4R CIFERICTMR R OALR (466 +
141 min ; p=0.016), HIME (3689+5641ml; p=
0.010) DI ETD 7=, WEE OFE T (Table 3 -
B W 4 . Pancreaticojejunostomy, [ H V)4
Pancareaticogastrostomy) ® 2 7 > b O #H &
(Table 3 : ¥iE7x L ; None, N4 ; Internal drain-
age) 7t E FMiFHIC L 3 PFRAEDER %L, BE
PR BEEE 72 & OREROIRFED & b Z T D Lo
7o, MiEREEIC BV T3, PF SEERETIILARIIC N
L — RERM R A BEIAR ORE R B o, Tk
3HHE® 5 HHoIE CRP, £t 1 HEH & 3 H
HORVv—VHRER 7 7 —YlENEEICERLT
Wz,

3. PDick 2w DE (Table 4.)

EEEE D, SEIORE T PF 4 Ol T #lKA
TFELTCVFA LIMENY 7Y ) NEBEHTH
LAREMENRE NI, NS RFE—D AT RY v 7
FEREEDIRRE 2 KL L T 3 e E 2 & 1,
BMI T35l U 572 v P HE G U e D 5228 % HE
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Table 3 Intraoperative and Postoperative data according to PF (grade B+C).
Parameter Overall PF(+) PF (=) P value
N=44 N=8(18%) N=36(82%)

—CQperative parameters—
Operative time (min) 375+89 466141 355+58 0.016
Blood loss (ml) 154342542 36895641 1066 +533 0.010
Blood transfusion (ml) 7582245 2411£5100 390+473 0.112
Diameter of pancreatic duct (mm) 3.6+1.7 3.56+1.4 3.7+1.9 0.927
Pancreatic texture

Soft 30(68%) 7(88%) 23(77%) 0.402

Hard 14(32%) 1(12%) 13(33%) ’
Anastomosis

Pancreaticojejunostomy 14 (32%) 3(38%) 11(31%) 0.695

Pancreaticogastrostomy 30(68%) 5(62%) 25(69%) ’
Stent

None 11(25%) 1(12%) 10(28%) 0.656

Internal drainage (lost stent) 33(75%) 7(88%) 26(72%) ’
—Postoperative course—
Drain removal (POD) 14.8+£4.3 56.3+54.5 6.75+5.4 <0.001
Postoperative length of stay (days) 27.5+28.3 62.9+18.8 20.6+=15.4 <0.001
POD1-serum CRP (mg/dl) 9.9+2.9 10.6+4.9 9.7+2.3 0.301
POD3-serum CRP (mg/dl) 13.5+7.6 20.2+10.1 12.1+6.2 0.024
POD5-serum CRP (mg/dl) 7.6+7.9 16.2+11.6 5.7+5.5 0.005
POD1-drian Amylase (IU/L) 484248534 23428 +4 2364+5226 0.025
POD3-drain Amylase (IU/L) 807+1164 1730+1889 602844 0.014
POD5-drain Amylase (IU/L) 370+852 965+1623 2211496 0.838

POD, post operative day ; CRP, C-reactive protein ; PF, pancreatic fistula

BYLERTHoT. LrLEWmELEETI,
BMI 2MEfE T & WEEIE B BTG 23~ X 7 S Twn
2 AHEMED YD 5. VFA ORIE IFATHTD routine TTT
5 CTICTHRETH D, REIHFBIEED 72 < HIRMTE
FIcHIETE, EmORERFT 2 0cFG ks
BrinBseEzonl, 22T, VFAZBWT
ROC fhif % ek L (Figure 2.), # v b4 7fE%K
o, PD L OBE#EEBREI Lz, & VFAEE(H v b2
7104 cm? LA E) i BT, METOME ) 7'V &
D REME, i3 HE & 5 HEH oI CRP 21l
ThY, firekkss UTEENBEE (p=0.011) &
PF #43 (p=0.015) (Figure3.) O _EFEB¥ED 5
Nz, & VEA B & 05T, FAlieE 2 R
WIEZEIIRD oo iz,

% =

SEOME T, IR PD it PF F41 &
TR L, 2 ORR, iEioEE CT M
FICB T 2 NEIE RO 2, PDIiit PF %4
X HMHBEL, firETAIARRG Y PD i O &K O
GIHETH % PF O PHIRF LRV EL I L%
MER L 7=,

SR DN, EEREI4AFI 2R E LD, 0

FEIZ 1 0 1 THEECNRER b £ EERH L R
LTRERRY IZ7% <, 7z, ISGPF GradeB, C ®
FREWEHE D FELESHE b 18% TR Dy L HLV ~ LT
bV, FERFIHRTHD EFEZ 515,

SEOMET, MiFiD, 87 X —5 —1T PF F4:1
BRECHG LTIz, HWHI (B, MmEsY 7
Yt K, VFA, VFR THh D, —fkiycss el
»% BMLIME7 V73 v, BRI LV AT a—),
D v REREL, SFA 1213 PF #4OFRCHEEEA2H
Digrolz,

Table 5. CRT & D WCLHICHABETIFEEI
VFR O L& 52O, AN ERELERTF LR > TWw5
2 Eld, TR TR BB 232w DT
LT, BETENBRELRERSZ Wb 5 X
TR ZIEBERNS N L2 KM LU IERTH S
EEZOND.

SEIOMETIE, BMLICIZEEZEIZ R 5 7203,
Z N TOMGE TR IEEAVRIFNTE O & HHED
i BMI B FHINT %% 2 L EDOHENL 7
SINTWwW3, $xbb, Fujii 5% %, Smith 52,
Oliveira 5*°, Gervaz 5 2 & 7% L OWIFEE
X0, BMI 3 & itE FHIRF & L TG s h T
W5, 12I2LEDEL L, BEYIERESRE LD
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Table 4 Relationship between VFA and Perioperative data of PD.
VFA (cm2)
Overall
Parameter N=44 <104 >104 P value
N=24(55%) N=20(45%)
—Patients characteristics—
Age 66.6+10.1 66.9+11.8 66.3+£7.9 0.628
Gender male/female 22(50%)/22(50%) 9(37%)/15(63%) 13(65%)/7(35%) 0.129
—Preoperative condition—
BMI 22.5+3.0 21.5+2.5 23.7+3.3 0.025
Serum Albumin (g/ml) 4.0+0.7 4.0£0.7 4.0£0.7 0.878
Serum Total cholesterol (mg/dl) 21042 20742 215+44 0.646
Serum Triglyceride (mg/dl) 148+82 114+46 189+96 0.004
Number of lymphocytes 19924834 19044877 2097+787 0.300
HbAlc (%) 6.4+1.1 6.2+1.1 6.71.1 0.173
Diabetes Mellitus (+)/(=) 10(23%)/34(77%) 3(38%)/5(62%) 7(19%)/29(81%) 0.355
—Operative parameters—
Operative time (min) 375+89 350+50 406113 0.090
Blood loss (ml) 154342542 10054405 21883690 0.094
Blood transfusion (ml) 758+2245 310+364 1295+3269 0.104
Pancreatic texture Soft/Hard 30(68%)/14(32%) 19(78%)/5(21%) 11(55%)/9(45%) 0.112
—Postoperative course—
Drain removal (POD) 14.8+4.3 8.1£7.8 23.2+40.4 0.260
Postoperative length of stay (days) 27.5+28.3 21.5+2.5 23.7+3.3 0.158
POD1-serum CRP (mg/dl) 9.94+2.9 9.6+2.5 10.24+3.3 0.480
POD3-serum CRP (mg/dl) 13.5+7.6 10.6+5.2 17.0+8.6 0.021
POD5-serum CRP (mg/dl) 7.6+7.9 5.0+£5.1 10.8+9.6 0.031
POD1-drain Amylase (IU/L) 484248534 1105+891 10180+11684 0.380
POD3-drain Amylase (IU/L) 807+1164 5424626 1124+1548 0.358
POD5-drain Amylase (IU/L) 370£852 2661589 502+1121 0.805
PF (grade B+C) (+)/(=) 8(18%)/36(82%) 1(4%)/23(96%) 7(35%)/13(65%) 0.015
Intra-abdominal infection (+)/(—=) 15(35%)/29(65%) 4(17%)/20(83%) 11(55%)/9(45%) 0.011
Respiratory infection (+)/ (=) 409%)/40(91%)  2(8%)/22(92%) 2(10%)/18(90%) 1.000
DGE (H)/ (=) 409%)/40091%) 2(8%)/22(92%) 2(10%)/18(90%) 1.000
Total Morbidity (+)/(=) 23(52%)/21(48%) 10(42%)/14(58%) 13(65%)/7(35%) 0.143

BMI, body mass index ; SFA, subcutaneous fat area; VFA, visceral fat area ; PF, pancreatic fistula ; POD, post
operative day ; CRP, C-reactive protein ; DGE, delayed gastric emptying
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Table 5  Distribution of body fat according to sex.
Parameter Overall Male Female P value
N=44 N=22(50%) N=22(50%)
SFA (cm?) 135462 104448 161+61 0.001
VFA (cm?) 97+ 44 108447 87140 0.115
VFR (%) 43.0+12.7 50.8+8.8 35.1+11.1 0.001

SFA, subcutaneous fat area: VFA, visceral fat area; VFR, visceral fat ratio

—7, BEFMOMEEHHE LT BMI oM<
BAL T, T4 28E 3L rulRECorh
T\ 5, Balantine 5 1%, BMI T L 72 fiFRiAE
5% PF 2 &0 IR G IHEREICETS Lk v L
LT3, 7z, Shimizu 54 b, AR R % H#
LLTWw3, LeL, Williams 532 1%, BMI 041
2, B2 FMAIORERETIZ R L, BENOEER
EOFESE CHEBIL, 3T & IR oRy
IMZE2bDEFRL TS,

FEFATIC B 2 NSRRI OEFICBIL T b, i,
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W, B3R L7z Shimizu & O Tk, BMI[E
Kk, VFA & PF L OMBHIZ 7% <, 72 ik &OHE
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VFA R PF HHBI L 72 & v o R4 & Roh, Park
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84cm? %Ay NA 7{HET B &, fiiHiL S PF A F
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IZPF EBMRT 2 L CNETIRIME SN TV ERET
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HRAWEETHY, ZOWYETIE PF OFERFE
NERZ-TEY, BOHLIZ PF 5034 % h
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KEXDESRIEETHSS.
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#% 3HHEWBIT 2 CRP » PFBETEEICSHE %R
LTED, Eo5ItE VFABTHEEICERL T
7z. CRP FFEC 24 A BAEATLC, 4 v —ua A
FUNRIGMEREINTWSE Z L 2FHET 5 L, VFA
WHE~ru 7y —YRIEEIFZCD LT LFHOR
FEXIGEEE L T, WEHOGRHESEICHEL 0]
REMEND L, 5, FLr—rERRTPORESY - —
I EOHIERIT> T, 5 S T 217> PETH 5.

B, SEOFNT T, VFA & & & IR
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LAfgEES RE N, UL, mMENY 7YY R
BavATa— v EidAE LY, HEROREICKE
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