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Preoperative Biliary Drainage for Periampullary
Cancer: A comparison between endoscopic
drainage and percutaneous transhepatic drai-
nage

Dae-Wook Hwang, M.D., Sun-Whe Kim, M.D., Yoo-Seok
Yoon, MD., JiHoon Kim, M.D." Jin-Young Jang, M.D.
and Yong-Hyun Park, M.D.

Purpose: A preoperative biliary drainage procedure (endo-
scopic nasogastric biliary drainage, ENBD; endoscopic
retrograde biliary drainage, ERBD; or percutaneous trans-
hepatic biliary drainage, PTBD) is infrequently performed in
periampullary cancer patients with obstructive jaundice.
Among these different biliary drainage procedures, a safer
and more informative procedure should be performed in the
indicated cases. However, no comparative study has been
done between the two biliary drainage methods (endoscopic
vs. percutaneous). The aim of this study is to compare the
clinical outcome of these two biliary drainage methods in
periampullary cancer and to suggest guidelines for selecting
the appropriate preoperative biliary drainage procedure.
Methods: Between January 1996 and June 2002, 25 pa-
tients underwent pancreaticoduodenectomy (Whipples' opera-
tion or pylorus preserving pancreaticoduodenectomy) after
ENBD/ERBD (Group A) due to periampullary cancer. Twenty-
five patients who ubderwent PTBD preoperatively were
matched with Group A, according to age group, sex,
diagnosis, and type of operation during the same period
(Group B).

Results: There were no differences in operative time, intra-
operative/postoperative transfusion, total/postoperative length
of hospital stay, incidence of postoperative complication,
TNM staging, or perineural/endovascular/endolymphatic inva-
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sion. However, the thickness of CBD wall (Group A : Group
B=1.784£0.55 mm : 1.14£0.37 mm, P<0.001) and degree
of inflammation of the CBD wall (Group A> Group B, P<
0.001) were significantly different between the two groups.
Conclusion: Although a significant difference of clinical
outcome between the two preoperative biliary drainage
methods could not be identified in this study, the inflamma-
tion of operative field resulting from ENBD/ERBD is ex-
pected to cause surgical difficulties and ultimately affect
postoperative complications. (J Korean Surg Soc 2003;65:
413-419)
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T A gEmdE 34 A7 FElHE (per-
cutaneous transhepatic biliary drainage, PTBD)3¥} WA 74 &
Sl H < (endoscopic biliary drainage)@ W7ol & F 931,
WAIZZH Hnfllg2 oA WAIZ3H 73 u| e ul o< (endo-
scopic nasogastric biliary drainage, ENBD)¥} WA]7Zd & <)
AJ =k Z nl] °§ < (endoscopic retrograde biliary drainage, ERBD)

2R Uu B8 gEdEE v A gE=



TE F gERGES ANY T drke AAol gick(10-13)
au g3, EETE 9 o] & Qg Huked, &4, AHY
555, B3 gl oleh, Al gl Hafjd 4 5] whA
T e Aoz d4#HA 9rh(610-15) oldl w3l WA HA
Srmde WEALES W AYES 4, T AlZ7]5 o
Ao AAAsh A 38, Al gl Ao £4 v
A, Algdt gl 22747} 7hsslvke 9 Aol A
= Hhdol|, gl A, Aol A, £, =R,
AR FH e A3 beE e 59 S Ut
A3 Q) T}.(8-13,16-18)
PH o Z 2| 7ol o] iAol A K Yo E9 bl

A=
WAZR GRS AR e B
WS A San Eato] WHEAS
A el R dFoz o, o
B4 €A olelgel i, Aol )
&

oAl ek whel A o)l gt

N
it
>,
1oy, £

g

N

o
o i
fu

rot oEl:iQ
4 45y
}inﬁﬂ

4

2 0 W XN koo
ool
X

ey

£ e ofd

o 4J
=
?.h
=
o,
)

A7} =] o] ok, AR g Adsle] 7
sH 74 $le AARolct19-2))

£ dFolA e ARG Q) whAyg =i &

o] Q& SAollA AEd F grRmllEe] & HF9

37Tl WX = 3 vl B4, & A dEw

Ngro] 3t 739 o] 9 Aol th3t A& wfH sl

A} gk}

D e

19961 19 195E 20021 69 30L7HA AL etaH
A ool A S EFItol tiel]l ZAHHE FEHA TE
oju} FEEEH A AAAES APt 2731 2 FhA}
off et 7| 5& FIHo g ARG A}, & A G
lES Algst gAe F 21902, WA ZA FEuol
& Al Ak 259, A R AES Al
A= 1967 o] e}

A3 A7 gl e AR meld HE S Agstol
\=}
u

H7h Qe R ZEA] B3-S Ao 24 ¥
Mol WAs BslAl gtk WAAA drefds

A eidest PR EldEe T o
A7t Qe W & Eaebs shHEn} 2uEs
Agal et

ol A& AY, AY T, 7€, TE F A
=

WA Fmfollsg ATERE T(Group A)F 733|737 &
FufelE-5 AlH3E (Group B)ellA 747 258 9] $kAkgo] %
A7) E|giet. o] gkl thaliAl A%, A, v F A,
TEY olglell, AAH, wASY, demlE Bl T
WA, FEAR e T 8 e 3o 9%, AA B
TE T AN, EEmls & T, rE S
23l

ek AAE 2N e A%, dFANE A
FAE, FET vF o 55 B3] 2] 40uH, 1000,
20000 wi-E= g ] He oo
H ol defAle Wwl 295 FERAAE AL,
ol o3t FFAE] Hfol gle
3, FEH vl Fel A= tigtal=e] uAIFA 75 o]

]

el

3) SA

Windows SPSS 10.0 k& At&3lo] A& 4 4 A3 9
A A% W AAZAIEl tsle] Student t-tests A&}
H#u) L 9 =B A4S 8193, Fisher’s exact testE At
&3to] REA S APl 2] Aol 9ol A F

o

H
Rty
AlBHY g2 pgro] 005 uko 2 shglth

(o3

2 m

Table 1. Distributions of age group, sex, postoperative diagnosis
in patients (Group A and B)*

Number of cases
in each group

Age 41~50 years
51~60 years 8
61~70 years 10
71~80 years 3

Gender Male 16
Female 9

Diagnosis Pancreatic cancer 6
CBD cancer 15
AOV cancer

Operation Whipples® operation 3
PPPD’ 2

* The total number of patients in this table is 25 (in each group),
Group A (n=25) and Group B (n=25) has equal distribution; " PPPD
= pylorus preserving pancreaticoduodenectomy.
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59.84+8.47Al, Group BollA] 59.48+8.804|I k. 7+ ol 4]
o] g BEE Hi 41~50417F 49, 51~60417F 8%,
61~70417} 109, 71~80A4]7} 3 o] et Fgk: 7+ ol A]
At ooll, FEAS 1560, viEI A YT 40l o, 3
A 3 EA FE2 7 TolA 47 3o, frEEHAA oA
AAA e 220014 AP glon, AT LS F 500
B oA duct-to-mucosa W& A& tH(Table 1).

HAYE B, ¥k, A3 143 337143 5
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UATHP=NS) (Table 2). FmjdE4 e, wd, 45
5% 59 g F4E 1 g 7 TellA] 61
(24%)¥ 1178 (44%) 2 + T Aololl F2J3F Aol itk
(P=0.21).
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0.313). FUFHIX Y BB E, FEALt, FE T Y T
£ 39 Y 7 F AL FAAE 23 Hol =
Ak vfeHAo] A A= Group AS] 7§ & Foll, Group
B 7% € ¥ 70| PTBDE 538 BEzAES Al

Table 2. Comorbid conditions

Group A Group B P
Diabetes militus 5 3 NS
Hypertension 4 5 NS
Cardiologic diseases 1 2 NS
Pulmonologic diseases 2 3 NS
Hepatologic diseases 1 1 NS
Total 13 (52%) 14 (56%) NS
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Table 4. Profiles of complications related to biliary drainage and

operation
Group A Group B p

Procedure-related complications 0.058

Bleeding 2 0

Pancreatitis 3 0

Cholangitis 9 7

Total 14 (56%) 7 (28%)
Postoperative complications 0.254

Wound problems 4 3

Delayed gastric emptying 3

Anastomosis leakage 3% 1

Others 3 4

Total 13 (52%) 9 (36%)

*Pancreaticojejunostomy site leakage in 2 cases, choledochojejuno-
stomy site leakage in 1 case; ' Pancreaticojejunostomy site leakage
in 1 case; ' Postoperative bleeding in 1 case, pulmonary embolism
1 case, pancreatitis in 1 case; §Postoperative bleeding in 1 case,
hepatic failure in 1 case, pleural effusion in 1 case, abdominal fluid
collection in 1 case.

Table 3. Perioperative variables associated with operation and biliary drainage

Group A Group B P
Total bilirubin, max. (mg/dl) 12.774+5.44 15.419+10.13 0.313
Total bilirubin, min. (mg/dl) 4.56+3.34 5.83+3.99 0.232
Daily diminution of total bil. (mg/dl/day)* 0.495+0.399 0.896+1.18 0.168
Operative time (mim) 408.2+48.58 395.6+78.58 0.499
Intraop. transfusion (units) 0.56+1.04 0.44+0.91 0.668
Postoperative transfusion (units)T 0.2+0.5 0.76+1.39 0.065
Length of stay, postop. (days) 27.12£10.77 25.48+12.26 0.618
Duration of drain (days) 14.96+7.65 16.73£10.29 0.498

*Maximum total bilirubin minimum total bilirubin/(date of drainage insertion - date of operation); " Packed RBC or whole blood, till

postoperative 3" day.
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Table 5. Assessments of pathological results

Group A Group B P

T stage 1 6 6

2 1 0

3 14 14
4 4 5 1.00

N stage 0 13 13
1 12 12 1.00
Positive resection margin 3 2 0.637
Perineural invasion 13 16 0.374
Endovascular invasion 4 2 0.398
Endolymphatic invasion 3 4 0.135

W AlAA 77 &1E ) 26, FEHRIAERT
(choledochojejunostomy leakage) 1], Group Boll 4=
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2) ¥ty HAZ D

T Aololl A4 €] T stage B N stage™ A% 22 72|
gk zpo] 5 Holz| ofgrom AAd Aol Bl A F9
FRH/R ZIN FAE FFo] oA F T Aolof]
o8t zol= 9l gl th(Table 5). Wl =4 F AF =l 9HAl
2| Afol Y i Tl g AFAxe] A
AE g FEIH T4 dislo] AFAES] A&
Aol whet dFa7do] gAY vkt A5 Grade I, 5
S5 olete dFaTo] AHutHel F3tyE|o] gAY 7%

oft 4
Moo e

o rfo

N

Fig. 1. Microscopic finding of the CBD specimens (H & E stain, x40). (A) Grade I, scanty or absent inflammation, (B) Grade II, mild
to moderate inflammation confined to surface or diffusely mild inflammation, (C) Grade III, marked inflammation confined to
surface or diffusely moderate inflammation, (D) Grade IV, diffusely severe inflammation.



Table 6. Comparison of microscopic findings

Group A Group B P-value

Severity of inflammation, CBD wall*

I 12
II 7 12
III 14 1
v 4 <0.001

Thickness of CBD

1.78+0.55 1.14%0. <0.001
wall (mean+SD, mm) 782055 037 0.00

SD = standard deviation. *Severity of inflammation. Grade I =
scanty or absent inflammation; Grade II = mild to moderate
inflammation confined to surface or diffusely mild inflammation;
Grade III = marked inflammation confined to surface or diffusely
moderate inflammation; Grade IV = diffusely severe inflammation.
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1.780.55 mm<} 1.14:0.37
th(P < 0.001)(Table 6).

:|o

ru
pe

kl
ph

uf F9lkell @ A4 gtol Y HAelA F
% 7 FEul el taAE B =

& oipRe ATES $4 A GEdlass Agets 2
AR G4 9 %
Erlell 23 Fa A 15) Leht A
oll A A3t upe} Fro] g 75‘%01]/‘% < A grufls
= AeA ks ui% A= ’%Xﬂi %3*}71] =,
ol&l 7+ & 9 AdA el qﬁ g
nhk A= 0} % dAolth() Ag7HA g
gl ]_,1

lo
2
o@
o\‘
i)
it

T

e AlE X}Xﬂsﬁ} deld AT B A ES A Eeka 9l
v, 34 AR 20 dEmdEt B3 Hlass
k(1,618

B TE FUR AN $E9 S 7 BAE 24
15 Fol PR Ao nm, & W = AR o
gl o3 @75 Al ol & vhgo R A
A E F9oto g Aelx|gla ZX| A AA7) 7b53)
g TollA, 7€ A FEYEe] 2ed A

a3Eal Q

N

) l"lO >
l‘

@ i el
I‘-\?ﬁ o

2 goelag ol

sl WA BRENNES AWY T2 A9 B
SIS A 2 Aolel QA o £ T e
ol FARCE $oI Aol SR, WA B

o

o
RS AJ3YRE FollA] A 2]H "L‘:“H“‘A‘%
ok o A3k 011;:!]-“{]_"’] °é‘z“P o] fE S AT  UA
th ool WAIFA g lgo] 7hAE 54 A7
£ 7tEAe 23] 717{]5] o 22 Ase GEANES]
?“413 o] ol 93k Al 29, ‘:-‘*Z}ﬂ]"ﬂ of gk =4

OHLH.‘: D]-Cﬁ]v/] /(«":17-213]-01/1‘] :LE]_]_ _‘}:_;L;]]J,].]o]]

AQH U]-/l-] OﬂZH]—OJ,]— o‘é%% 0] l:ﬂ—/lﬂ ]— D]—J,]—oﬂ C,T’,]—o]
AxF oz Qlaf FH s A S 3t
He A Sol Ader A7 (1,16,23)

Karsten 5(16)2> 932 dAllE fridshe S¢S
e AT 09 B4 2, 54 A FHI AHE
FA3E 1390l A] ke st d5A watkek 4lR3h
A syt e, o] 2 Qlal A3 S| vl%
FAsla, SEuldA] g A 2RES AR gk
aoll w3l o F& ‘ﬂ;"HH"k 9k A)E-(stent group : nonstent
group=82% : 24%)°| Webd& Harsial glo], & oAl A
5 SRkAsla 9lek B3 Taylor 5242 #AlA ol AGA
Ass APt 59789 g5 o Z 3o, 5 A &
BlE Alss Al TollA ] e AT e s
7} ZRIEANIES AldslA] gk ol vlel o E9kvka
(10% vs. 4%: P=0.02) B.3ako], ~EIE AFlo]l o8] Gut
+ AN QI3 A Aate] Aol & #elut Qe

olg] R AAE9 Ay vt R &5s ul
A7 A Gl o] Febdtol] tidt AFRES e TE
= A3l slo] 71eH ol wo 2eeta, AAlde] A
Wolig welebs] ofels] +4MN AAel WS,
St A AR e T Y e 3o FEe
g—@'i G 5] WA 7HsAe] FoAE T AR
Bho] 9IS Aolek 47k

AR B odFoll A = WA A Sl At
I 79 A gEeflEe Algsl LAtolol 1A A
EAN R o Aol thehibA hghek. o) 2
oflA WA A gEvfl s AlRE3E gApe] =277k
A gl g3 AlYsk gt el vlel e R
Aol £3d vidstATe] 277t 2A §kekr
Aolet 55 a1, g kATl 277} Fisl 9}1% %
5, TAA FelAel vehd Ao Az oo &
ol Ayt PE S HAES A e LH/R]ﬁ
A Grmlsg ARt FollA FAA FAL sl et

_‘

>
et

hut

[e)

]
.4.\.4

N
o O
Of

u!

Of

A

ot r&

3

B4y fo

(0]

2

-

s
[e]

P
1

[tV



418  [HEIQIDISISIXI - HI65#H XI5 2003

) ot} o]g)gt Z=mol|A] WA A
Guflgo] Fu] 7t Sl ulsf Kol X522l
PARE A g SR ol upel Zfo]

<

Hi

o

ool Aok s, WARH wAEe] A =4, Al
Aela 2 Aol BAR FZSo] 2 A} AR
F 9 WAk ol A% & AV1E AJAY 5
Fgdlol s WA WFE VoA £EE ol
H

F Jote A m ok ol

i
2

2 =

ehs F9kel el 3 A8 e B4
AdhoR 5% A SN Ael e, FEF
o P24 MAT fUReRd £ 3 YU £ O
GriZel JE F & drkw BelAE WAZA G
A& Wk, 491747 dEege] Beh $AH o 3
el¥lofol & Zlola, Hek ARA AL 3l 33 Hrk
B BAES Yo & vl 7t Bed Aoz A4
Zsie}

REFERENCES

1) Miguel ES, Thomas MK, Martin HP, Erik JAR, Huug O, Dirk
JG. A meta-analysis on the efficacy of preoperative biliary
drainage for tumors causing obstructive jaundice. Ann Surg
2002;236:17-27.

2) Armstrong CP, Dixon JM, Taylor TV, Davies GC. Surgical
experience of deeply jaundiced patients with bile duct
obstruction. Br J Surg 1984;71:234-8.

3) Greig ID, Krukowski ZH, Matheson NA. Surgical morbidity
and mortality in one hundred and twenty-nine patients with
obstructive jaundice. Br J Surg 1988;75:216-9.

4) Pitt HA, Gomes AS, Lois JF, Mann LL, Deutsch LS, Longmire
WP Jr. Does preoperative percutaneous biliary drainage reduce
operative risk or increast hospital cost? Ann Surg 1985;201:
545-53.

5) Pitt HA, Cameron JI, Postier RG, Gadacz TR. Factors affect-
ing mortality in biliary tract surgery. Am J Surg 1981;141:
66-72.

6) Antony G S, Peter BC, R. Christopher G R, Richard RM,
Adrian RW, Joseph WCL, et al. Randomized trial of endo-
scopic versus percutaneous stent insertion in malignant obstr-
uctive jaundice. Lancet 1987;2:57-62.

7) Stephen PP, Martin SK Jr., Kevin CC, Leslie HB, Murray FB.
Association of preoperative biliary drainage with postoperative

outcome following pancreaticoduodenectomy. Ann Surg 1999;
230:131-42.

8) Miguel ES, Rakesh SB, Erik AJR, Kees H, Huug O, Dirk JG.
The effect of preoperative biliary drainage on postoperative
complications after pancreaticoduodenectomy. J Am Coll Surg
2001;192:726-34.

9) Derek JR, Philip S. External and internal-external biliary
drainage in children with malignant obstructive jaundice.
Pediatr Radiol 2000;30:659-64.

10) Born P, Rosch T, Triptrap A, Bruhl K, Sandschin W, Allescher
HD, et al. Long-term results of percutaneous transhepatic
biliary drainage for benign and malignant bile duct strictures.
Scand J Gastroenterol 1998;33:544-9.

11) Lokich JJ, Kane RA, Harrison DA, McDermott WV. Biliary
tract obstruction secondary to cancer: management guide-
lines and selected literature review. J Clin Oncol 1987;
5:969-81.

12) Baijal SS, Dhiman RK, Gupta S. Percutaneous transhepatic
biliary drainage in the management of obstructive jaundice.
Trop Gastroenterol 1997;18:167-71.

13) Kawarada Y, Higashiguchi T, Yokoi H, Vaidya P, Mizumoto
R. Preoperative biliary drainage in obstructive jaundice. Hepa-
togastroenterolory 1995;42:300-7.

14) Joseph PK, Bizer LS, Sprayrefen SS, Gliedman ML. Perc-
utaneous transhepatic biliary drainage. Results and compli-
cations in 81 patients. JAMA 1986;255:2763-7.

15) Gundry SR, Strodel WE, Knol JA, Eckhauser FE, Thompson
NW. Efficacy of preoperative biliary tract decompression in
patients with obstructive jaundice. Arch Surg 1984;119:
703-8.

16) Karsten TM, Coene PP, van Gulik TM, Bosma A, van Marle
J, James J, et al. Morphologic changes of extrahepatic bile
ducts during obstruction and subsequent decompression by
endoprosthesis. Surgery 1992;111:562-8.

17) Karsten TM, Davids PH, van Gulik TM, Bosma A, Tytgat GN,
Klopper PJ, et al. Effects of biliary endoprostheses on the
extrahepatic bile ducts in relation to subsequent operation of
the biliary tract. J Am Coll Surg 1994;178;343-52.

18) John S, Rolf PG, John C, Joseph A. Biliary decompression:
An institutional comparison of percutaneous and endoscopic
methods. Radiology 1986;158:195-7.

19) Hatfield AR, Murray RS. Pre-operative biliary drainage in
patients with obstructive jaundice. A comparison of the
percutaneous transhepatic and endoscopic transpapillary
routes. S Afr Med J 1981;60,737-42.

20) Yoshida S, Kiyota K, Mukai H, Nishimura K, Cho E,
Kobayashi M, et al. Clinical evaluation of endoscopic retro-
grade biliary drainage (ERBD) in comparison with that of
precutaneous transhepatic biliary drainage (PTBD). Nippon
Shokakibyo Gakkai Zasshi 1985;82:638-47.

21) Jeremy A, Tibble and Stuart R. Cairns. Role of endoscopic
endoprostheses in proximal malignant biliary obstruction. J



2 2 : WHPFAAUM F2 N HAIRKZA HEiiHs Znid2 0l A4 Hiw 419

Hepatobiliary Pancreat Surg 2001;8:118-23. obstruction. World J Surg 2001;25:355-61.

22) Kim SH, Park SJ, Jang JY, Park YC, Lee KU, Choe KIJ, et 24) Taylor AS, Charles JY, John LC, Henry AP, Keith DL. Do
al. Forty-year experience with the pancreatoduodenectomy. J preoperative biliary stents increase postpancreaticoduodenec-
Korean Surg Soc 2000;59:643-50. tomy complications? J Gastrointest Surg 2000;4:258-68.

23) Mark GC, Andreas NA. Internal stenting in malignant biliary




