
SUPERIORITY OF INTERNAL EXTERNAL DRAINAGE OVER EXTERNAL
DRAINAGE IN PTBD IN PALLIATIVE BILIARY DECOMPRESSION:
OUR EXPERIENCE IN A TERTIARY HOSPITAL (MEDICAL COLLEGE,
KOLKATA)

180PJR July - September 2018; 28(3)PAK ISTAN J OU RNAL OF RAD IOLOGY

Corre s ponde nce  : Dr. Aprate e m  M uk h e rje e
De partm e nt of Radio Diagnos is
Me dical Colle ge , Kolk ata,
India.
Em ail: aprate e m @ gm ail.com

ORIGINAL ARTICLE

Subm itte d 13 March  2018, Acce pte d 24 M arch  2018

Introduction

PTBD is  a m inim ally invas ive  m e th od of biliary de com -
pre s s ion in w h ich  a pe riph e ral biliary radicle  is  punc-
ture d follow e d by place m e nt of cath e te r or s te nt for
inte rnal / e xte rnal drainage  of bile . As  th e  patie nts  w ith
m alignant biliary obs tructions  m os tly pre s e nt in an
advance d s tage , palliation be com e s  th e  only option.
Pe rcutane ous  trans h e patic biliary drainage  w as  firs t
carrie d out by Molnar e t al,1 in 19 74, in th e  palliative
tre atm e nt of m alignant bile  duct obs truction. Since
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BACKGROUND: Th e re  is  a h igh  burde n of patie nts  w ith  m alignant biliary obs tructions  pre s e nting to our ins titute ,
PTBD h as  be com e  th e  only m e ans  of palliation as  th e  cas e s  m os t ofte n pre s e nt be yond th e  s tage  of any curative
tre atm e nt. Inte rnal Exte rnal Drainage  (IED) be ing a com parative ly ne w e r te ch niq ue  to Exte rnal Drainage  (ED),
th e re  is  little  data s tudying th e  tw o m e th ods  in our patie nt population. OBJECTIVES: To s h ow  th e  te ch niq ue s
of PTBD, e fficacy, com plications  and th e ir m anage m e nt. To com pare  th e  tw o m e th ods  IED and ED re garding
th e ir e fficacy, draw back s , and com plication rate s . METH ODS: A pros pe ctive  s tudy w as  done  w ith  50 patie nts
be tw e e n Se pte m be r 2016 and Augus t 2017. Follow ing proce dure , patie nts  w e re  follow e d up one  w e e k , tw o w e e k s
and four w e e k s  w ith  clinical e xam ination and bioch e m ical e valuation. RESULTS: Out of 50 patie nts , 34 cas e s
w e re  fe m ale . Mos t com m on indication w as  gall bladde r carcinom a. Ove rall, te ch nical s ucce s s  ach ie ve d in 9 4%
of cas e s . ED w as  done  in 28 patie nts , 19  unde rw e nt IED. Ste nting (SEMS) w as  pe rform e d in 8 cas e s  afte r IED.
IED re duce d m e an bilirubin le ve ls  by 67%  one  w e e k  pos t proce dure , ED re s ulte d in de cre as e  by 39 %  at th e
s am e  tim e . 22%  of patie nts  h ad com plication during / afte r proce dure . Tw o patie nts  h ad s e ps is  pos t proce dure .
Ch e m oth e rapy could be  initiate d in tw o patie nts  follow ing IED in one  w e e k . CONCLUSION: PTBD is  an e ffe ctive
proce dure  w ith  h igh  te ch nical s ucce s s . IED is  be tte r th an ED in te rm s  of rapid re duction of bilirubin, clinical
im prove m e nt, pos s ibility of s te nting, le s s  ch ance s  of e xpuls ion and e arly initiation of ch e m oth e rapy.
Ke yw ords : Pe rcutane ous  trans h e patic biliary drainage ; Inte rnal Exte rnal Drainage ; Exte rnal Drainage ; Palliation;
Biliary obs truction
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th e n, PTBD w ith  s te nting h as  be com e  one  of th e
m ajor palliative  m e th ods  in s uch  patie nts .2

Th e re  are  tw o te ch niq ue s  in PTBD, w h e n th e  cath e te r
is  place d proxim al to th e  obs truction allow ing th e  bile
to drain e xte rnally into a bag, it is  calle d Exte rnal
Drainage  (ED). W h e n th e  cath e te r is  advance d be yond
th e  obs truction into th e  duode num  allow ing ante ro-
grade  drainage  into th e  duode num  as  w e ll, it is  k now n
as  Inte rnal Exte rnal Drainage  (IED). Our s tudy w as



conducte d w ith  fifty patie nts  unde rgoing PTBD in our
ins titute  to e valuate  th e  th e rape utic e ffe ct of PTBD
in palliation of m alignant obs tructive  jaundice  as  w e ll
as  to com pare  be tw e e n ED and IED w ith  re s pe ct to
th e ir te ch niq ue s , e fficacy, com plications  and patie nt
outcom e .
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th e  duode num , IED w as  done . In th e  IED te ch niq ue ,
th e  guide w ire  w as  follow e d by place m e nt of 6F s h e ath
and introduction of 5F KMP cath e te r ove r th e  guide
w ire  to re ach  th e  duode num , th e n e xch ange d by a
s tiff w ire  and KMP cath e te r re m ove d. Finally PTBD
cath e te r w as  de ploye d ove r th e  w ire . If th e  obs truction
could not be  cros s e d, ED w as  done  in th e  patie nt.
Th is  w as  done  by s e rial dilatation of tract us ing fas cial
dilators  follow e d by ins e rtion of pigtail of m ale cot
cath e te r (8F/10F).
Ste nting w as  done  in four cas e s  in th e  s am e  s itting
and four cas e s  one  w e e k  afte r th e  IED te ch niq ue .
Ste nting w as  done  in th e  s am e  s itting if th e  patie nt
w as  s table , h ad no fe ature s  of s e ps is  w ith  norm al
total le uk ocyte  counts . Oth e rw is e , it w as  done  one
w e e k  late r follow ing control of s e ps is , w ith  antibiotics ,
and e de m a/ inflam m ation around th e  biliary radicle s
follow ing de com pre s s ion.  Ste nting w as  done  w ith  by
Se lf Expanding M e tallic Ste nts  (SEMS) – Nitinol
Ste nts  (BARD)
Pos t proce dure , im m e diate  care  include d conti-
nuation of intrave nous  antibiotics , intrave nous  fluids
for 48 h ours , analge s ics  for pain and ch e ck ing for
s igns  of s e ps is , ble e ding.  Th e  patie nts  w e re  follow e d
up by s e rum  bilirubin e s tim ation and clinical e xam ina-
tion one  w e e k , tw o w e e k s  and four w e e k s  follow ing
PTBD. Statis tical analys is  w as  done  us ing Unpaire d
t te s t on IBM SPSS 23.

Mate rials  and M e th ods

A pros pe ctive  s tudy w as  done  at our ins titute  be tw e e n
Se pte m be r 2016 and Augus t 2017, 50 cons e cutive
patie nts  th at w e re  re fe rre d to us  for PTBD w e re  tak e n
up and follow e d up.
Institutional Ethics Committee: Approval from
ins titutional e th ics  com m itte e  obtaine d.

Inclusion criteria

FNA or Biops y prove d m alignant biliary obs truction
w ith -
�   Inope rable  biliary obs truction
�   Faile d ERCP
�   Pre ope rative  dis tal biliary obs truction

Exclusion Criteria

�   Ble e ding diath e s is
�   Mas s ive  as cite s

Patie nt Pre paration for biliary drainage  proce dure
Pre proce dural im aging include d Ultras onograph y,
th is  w as  us ually follow e d by a CECT s can or an MRI
w ith  MRCP. Th is  allow e d us  to de te rm ine  th e  re le vant
anatom y, to de fine  any abe rrant biliary anatom y,
cons ide r any pitfalls  during th e  proce dure , and plan
for th e  be s t s ite  for approach  and als o for im age
guide d FNA or Biops y in s om e  cas e s .
Intrave nous  fluids  (2L of NS daily) s tarte d on th e
day of proce dure  as  th e  patie nts  are  us ually m alnou-
ris h e d and de h ydrate d.
Intrave nous  antibiotics - Pipe racillin/ Taz obactam
4.5 gm  th re e  tim e s  daily s tarte d on day of proce dure .
PTBD w as  done  us ing s tandard te ch niq ue s . USG
guide d puncture  of biliary radicle  w as  done  by Arte rial
puncture  ne e dle  or Ch iba ne e dle  18G follow e d by
introduction of a 0.035 inch  guide w ire  (Te rum o) to
gain acce s s  to th e  biliary s ys te m . If th e  guide w ire
could be  m anipulate d be yond th e  obs truction to re ach

Re s ults

Of th e  50 patie nts  include d in th e  s tudy, 34 cas e s
w e re  fe m ale  (68% ). M e dian age  of th e  s tudy group
w as  49 .9  ye ars , w ith  younge s t be ing 27 ye ars  and
e lde s t age  of 63 ye ars . Maxim um  patie nts  w e re  in
th e  50-59  ye ar age  group - 18 cas e s .
Mos t com m on caus e  of m alignant biliary obs truction
in our s tudy w as  gall bladde r carcinom a - 22 cas e s
(44% ) follow e d by pe riam pullary carcinom a - 13 cas e s
(26% ). Ove rall h igh  te ch nical s ucce s s  w as  ach ie ve d
w ith  biliary acce s s  and drainage  be ing s ucce s s ful in
9 4%  of cas e s .
Exte rnal Drainage  w as  done  in 28 patie nts  (56% ),
w h ile  th e  com bine d IED te ch niq ue  w as  done  in 19
cas e s  (38% ). Ste nting (SEMS) w as  pe rform e d in 8
patie nts  follow ing IED (16% ), four patie nts  in th e



s am e  s itting and four patie nts  one  w e e k  follow ing
IED.
Acce s s  to th e  biliary s ys te m  w as  done  w ith  th e  le ft
h e patic duct approach  in 36 cas e s  (72% ), and via
th e  righ t h e patic duct in 11 cas e s  (22% ).
M e an s e rum  total bilirubin pre -proce dure  w as
16.7m g/dl in ED group and 15.1 m g/dl in th e  IED
group. Follow ing IED m e an bilirubin le ve ls  re duce d
to 4.9  m g/dl (re duction of 67% ) one  w e e k  pos t
proce dure , ED caus e d fall in m e an bilirubin le ve ls  to
10.1 m g/dl (re duction of 39 % ) at th e  s am e  tim e .
Ch e m oth e rapy could be  initiate d in tw o patie nts
follow ing IED (10.5% ) in one  w e e k . Com paring th e
tw o m e th ods  for fall in s e rum  bilirubin us ing unpaire d
t-te s t s h ow e d a p value  of 0.003 at one  w e e k , and p
value  of 0.05 at tw o w e e k s  pos t proce dure .
11 patie nts  (22% ) h ad s om e  com plication during or
afte r proce dure . Tw o patie nts  (4% ) h ad a m ajor
com plication (s e ps is ) pos t proce dure . Cath e te r
e xpuls ion occurre d in 6%  of patie nts .
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Gall bladder carcinoma

Periampullary carcinoma

Cholangiocarcinoma

Metastasis

Total

Indication

Table  1: Indication for Proce dure

Number of patients

22

13

11

4

50

IED

ED

Procedure

Table  2: Se rum  bilirubin(m g/dl) tre nds  on follow  up

Mean
Bilirubin

Post op
7 days

Post op
14 days

Post op
28 days

15.1

16.7

4.9 (67% fall)

10.1

2.17

2.56

1.48

1.52

ED

IED

Deferred
cases

Table  3: Com plications  of th e  proce dure s

Portal
Fistula

Catheter
Expulsion

Sepsis Pneumo-
thorax

1

1

1

3

2

1

IHBR
collapse

1

Cath
Block

1

A

B
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Figure  1(A,B,C): Im age  s h ow ing s te ps  in IED w ith  final place m e nt
of cath e te r in th e  duode num

C

Figure  2: Dis tribution according to age  groups

Figure  3(A,B): Cas e  s h ow ing dilate d biliary radicle s  and CBD
w ith  abrupt cut off. Obs truction could not be  cros s e d and ED w as

done  th rough  le ft h e patic duct.

A

B

Figure  4(A,B,C): Cas e  s h ow ing dilate d biliary radicle s  in CECT,
pre -puncture  Ultras ound and finally place m e nt of PTBD cath e te r.

(IED done )

A B

C
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Figure  5: Bilirubin re duction tre nds  in th e  tw o groups

Figure  6: De ve lopm e nt of biliary portal fis tula during puncture

Figure  7: Me tallic s te nt de ploye d in patie nt follow ing IED

Dis cus s ion

O bs tructive  jaundice  of m alignant e tiology can be
caus e d by prim ary biliary carcinom as , s uch  as  gall
bladde r carcinom a, ch olangiocarcinom a, and e xtra
biliary carcinom as , s uch  as  pe riam pullary carcinom a,
h e patoce llular carcinom a and m e tas tas is . Mos t of
th e  cas e s  of m alignant biliary obs tructions  are
advance d by th e  tim e  th e y are  diagnos e d and palliation
be com e s  th e  only option le ft. PTBD, w h ich  h as  be e n
practice d for s om e  de cade s  now  h as  e m e rge d as  a
s afe  w ay of palliation in s uch  a patie nt group.3,4,5

PTBD can be  us e d in obs tructive  jaundice  for re lie f
of ch olangitis , pain, pruritus , to de cre as e  s e rum
bilirubin be fore  th e  initiation of ch e m oth e rapy, to
acce s s  biliary s ys te m  for furth e r palliative  inte rve ntions
s uch  as  s te nt place m e nt or trans  h e patic brach y-
th e rapy for ch olangiocarcinom a.6 H ype rbilirubine m ia
im pe de s  th e  initiation/continuation of ch e m oth e rapy
in ce rtain m alignancie s . Pruritus , pain and anore xia
de te riorate  th e  q uality of life  w h ich  m ay be  re lie ve d
by biliary drainage .
Th e re  are  tw o te ch niq ue s  in PTBD. Exte rnal drainage
is  a re lative ly s im ple , ch e ap e as ie r te ch niq ue , h e re
th e  cath e te r is  place d proxim al to th e  obs truction and
bile  drains  outs ide  in a colle ction bag. Th is  te ch niq ue
can be  pe rform e d unde r ultras ound guidance  alone
e ve n in rural are as  and doe s  not re q uire  h igh  te ch nical
s k ill or e xpe ns ive  fluoros copy/DSA s uite .  In th e  IED
m e th od, th e  obs truction is  cros s e d us ing guide w ire
and finally cath e te r is  place d in th e  duode num .7 IED
allow s  for th e  natural e nte ric drainage  as  w e ll, h ow e ve r
th is  m e th od re q uire s  a fluoros copy s ys te m  and a
h igh e r te ch nical s k ill w h ich  can be  available  in a te r-
tiary h os pital/m e dical colle ge  lik e  our ins titution.
Our s tudy s h ow e d a fe m ale  pre dile ction for m alignant
biliary dis e as e s , th e  m ajority of patie nts  in our s tudy
be ing in th e  m iddle  age s  (50-59  ye ars ). Gall bladde r
carcinom a w as  th e  m os t com m on e tiology, follow e d
by pe riam pullary carcinom a. Th e re  is  a h igh  incide nce
of gall bladde r carcinom a in our population in th e
s ubcontine nt,8 alth ough  pancre atic carcinom a is  th e
m os t com m on caus e  of biliary obs truction w orldw ide .
Acce s s  to th e  biliary s ys te m  and drainage  w as  s ucce s s -
ful in 47 cas e s  (9 4% ), th is  is  on par w ith  th e  s ucce s s
rate  re porte d w orldw ide  be ing in 9 0-9 5% .
Exte rnal Drainage  w as  done  in 28 patie nts  (56% ),



w h ile  th e  com bine d IED te ch niq ue  could be  done  in
19  cas e s  (38% ). Th e re  are  fe w  te ch nical difficultie s
for w h ich  IED could not be  done . It is  e s s e ntial to
ide ntify th e  com m on bile  duct and bypas s  th e
obs truction for IED, w h ich  is  not alw ays  pos s ible .
Se ve re  obs truction m ak e s  it im pos s ible  to m anipulate
th e  guide w ire  be yond th e  obs truction w ith  th e  w ire
coiling up proxim al to it.
Patie nts  in th e  IED group s h ow e d rapid re duction of
bilirubin at one  w e e k  follow ing proce dure  (67%
re duction; p= 0.003) com pare d to ED group (34%
re duction), w h ich  w as  s tatis tically s ignificant. IED
patie nts  s h ow e d fas te r re lie f of s ym ptom s  s uch  as
pruritis , pain and jaundice . Due  to th e  com parative ly
rapid re duction in bilirubin le ve ls , e arly ch e m oth e rapy
could be  s tarte d in 2 patie nts  in th e  IED group, but
no s uch  patie nts  in th e  ED group. Figure  V s h ow s
q uick  dow ns lope  of th e  curve  due  to rapid fall in
bilirubin le ve ls  in th e  IED group.
Alth ough  w ith  incre as e d e xpe rtis e  and b e tte r
ins trum e ntation, com plication rate s  of PTBD h ave
re duce d in re ce nt ye ars ,9  ce rtain m ajor and m inor
com plications  can occur. Th e y include  pain, cath e te r
block , cath e te r e xpuls ion, h e m oth orax, h e m ope ri-
tone um , s ubcaps ular h e patic h e m atom a, biliary
pe ritonitis , h e m obilia pne um obilia, injury to portal
ve in / h e patic arte ry / h e patic ve in, biliary portal
fis tula.10

W ith  th e  e xce ption of pain, s om e  com plications  w e re
e ncounte re d in 22%  of patie nts . In our group, w e  h ad
3 cas e s  of cath e te r e xpuls ion. All cath e te r e xpuls ions
occurre d in cas e s  of ED. Th is  is  m os t lik e ly due  to
poor anch orage  in th is  m e th od and th e  patie nt during
h is  daily activitie s  m ay inadve rte ntly tug th e  cath e te r
le ading to its  dis lodge m e nt. It is  als o im portant to
h ave  corre ct cath e te r fixation to th e  s k in as  th e y are
s ubje ct to th e  e ffe cts  of m ove m e nt of th e  live r during
re s piration. W h e n th e  cath e te r is  fixe d too tigh tly at
th e  s k in e ntry, it cannot m ove  in and out, and it te nds
to dis lodge  out of th e  live r as  th e  patie nt bre ath e s
and form s  a loop be tw e e n th e  live r caps ule  and th e
abdom inal w all. If th e  cath e te r m igrate s  and injure s
a ve in it m ay als o le ad to ble e ding, h e nce  a s lack  of
2 cm  w h ile  s uturing th e  cath e te r to th e  s k in is  re com -
m e nde d.
Tw o cas e s  of s e ps is  occurre d in th e  IED group.
Alth ough  e xact caus e  is  unk now n, it can occur due
to th re e  pos s ible  caus e s  - re trograde  infe ction of
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inte s tinal flora, infe ction track ing along th e  drainage
cath e te r, or m ay be  due  to h e m atoge nous  s pre ad.11

As  a patie nt of m alignant obs truction is  s ick  w ith
w e ak e ne d im m une  s tatus , an invas ive  proce dure
incre as e s  th e  ris k  for furth e r infe ction.12 Th e  patie nts
w ith  s e ps is  w e re  m anage d w ith  intrave nous  antibiotics
and s trict m onitoring. ED m aybe  a be tte r ch oice  to
re duce  th e  ch ance s  of s e ps is  pos t proce dure .13

A cas e  of pne um oth orax occurre d due  to puncture
of ple ura during proce dure  w h ich  w as  m anage d
cons e rvative ly. Th e re  w as  no proce dure  re late d
m ortality in our s tudy group.
In 8 patie nts , furth e r s te nting w as  done  afte r IED.
Ste nting is  done  as  a s tage d proce dure  as  th is  allow s
th e  ch olangitis , s e ps is , e de m a of th e  biliary ch anne ls
to s ubs ide . Th e  IED m e th od allow s  for s te nting as
th e  obs truction h as  alre ady be e n cros s e d by th e
cath e te r.14 W e  us e d m e tallic s te nts  in our cas e s  as
it h as  a be tte r pate ncy rate  w ith  re gard to patie nt
s urvival.15 Th e  m e an s te nt pate ncy rate s  is  re porte d
to be  around s ix m onth s .15 In our s tudy, four of th e
e igh t patie nts  w ith  s te nt could be  follow e d up at four
m onth s . Ste nt pate ncy w as  m aintaine d in th e  four
patie nts . Pos t s ucce s s ful s te nting, th e  PTBD cath e te r
is  re m ove d th us  alle viating any furth e r cath e te r re late d
com plications  th at can occur. If th e re  is  occlus ion of
s te nt due  to tum or ingrow th , th e n anoth e r s te nt or
e xte rnal/inte rnal drainage  cath e te r can be  place d
th rough  it. Th e  us e  of m e tallic s te nts  h as  be e n
re com m e nde d for th e  palliation of m alignant biliary
obs tructions .15 Th e  IED m e th od als o allow s  for intra
lum inal brach yth e rapy(ILBT) to be  give n to s uch
patie nts . PTBD follow e d by ILBT h as  be e n s h ow n to
be  a fe as ible  proce dure  w ith  good s ym ptom  control,
de finite  im pact on q uality of life , and m inim al
com plications .
Lim itations : Th is  s tudy is  done  us ing a s m all num be r
of patie nts  follow e d up ove r a s h ort pe riod of tim e . A
large r group follow e d up ove r a long tim e  m igh t as s e s s
th e  be ne fits  and com plications  of th e  tw o te ch niq ue s
m ore  accurate ly. As  th is  is  not a s urvival s tudy, long
te rm  s urvival be ne fits  of IED ove r ED, if any, is  not
as s e s s e d.

Conclus ion

In th e  role  of Inte rve ntional Radiology in m anage m e nt
of m alignant biliary obs tructions , PTBD h as  e m e rge d



as  a ve ry s afe  and e ffe ctive  m e ans  of palliative  biliary
de com pre s s ion and offe rs  an im prove m e nt in th e
q uality of life  in s uch  patie nts . It is  th e  only m e th od
of biliary obs tructions  in cas e  of h igh  obs tructions
and faile d ERCP. Alth ough  it re q uire s  e xpe rie nce  and
unde rs tanding of individual patie nt’s  anatom y and
th e ir lim itations , PTBD h as  a h igh  ove rall te ch nical
s ucce s s  rate .
ED is  a ch e ap, s im ple  te ch niq ue  w h ich  can be  done
us ing ultras ound only e ve n in rural are as . H ow e ve r,
it le ads  to le s s  rapid re duction in s e rum  bilirubin le ve l,
incre as e d ch ance  of cath e te r dis lodge m e nt. Th e  IED
te ch niq u e  offe rs  rapid clinical and bioch e m ical
im prove m e nt, be tte r cath e te r place m e nt duration,
and e arlie r initiation of ch e m oth e rapy, s cope  for furth e r
s te nting as  w e ll as  opportunity of intralum inal brach y-
th e rapy. But it is  m ore  e xpe ns ive , re q uire s  a fluoros -
copy unit, and h as  a s te e pe r le arning curve  and
incre as e  ch ance s  of biliary s e ps is . Alth ough  th e  long
te rm  prognos is  is  dis m al in s uch  patie nts  due  to th e
re le ntle s s  grow th  of th e  prim ary, ow ing to its  rapid
re lie f of biliary obs tructions , q uick e r re lie f of s ym ptom s
s uch  as  pruritus  and pain, opportunity for s te nting
and e arlie r initiation of ch e m oth e rapy, IED w ith  s te nting
s e e m s  to offe r a be tte r im prove m e nt in th e  q uality of
life  and is  a ve ry s afe  and e ffe ctive  inte rve ntion for
palliation.
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