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Summary
Introduction:  Common  bile  duct  lithiasis  after  Roux-en-Y  gastric  bypass  (RYGB)  or  upper  gas-
trointestinal  stenosis  has  become  a  challenging  problem  nowadays,  especially  as  obesity  surgery
is increasing.  In  this  study,  we  assess  the  feasibility  and  performance  of  laparoscopy-assisted
transgastric  endoscopic  retrograde  cholangiopancreatography  (LAERCP)  and  describe  its  tech-
nique.
Methods: A  retrospective  review  of  a  prospectively  collected  database  of  consecutive  patients
undergoing  a  LAERCP  between  February  2014  and  May  2015  was  performed  at  a  single  institution.
Indications  were  common  bile  duct  lithiasis  associated  with  acute  or  past  episodes  of  cholangitis
and pancreatitis.  Endoscopic  access  to  the  gastric  remnant  was  obtained  laparoscopically.
Results: In  total  5  cases  were  identified.  Four  of  them  had  undergone  a  RYGB  and  one  of  them
presented  a  benign  esophageal  peptic  stenosis,  not  allowing  peroral  gastric  access.  Biliary
cannulation  using  LAERCP  associated  with  sphincterotomy  and  stone  extraction  was  success-
fully achieved  in  all  patients.  Mean  duration  of  the  entire  procedure  was  134  minutes  (range:
66—200 min).  No  early  major  complications  were  observed  and  the  mean  postoperative  hospital
stay was  4  days  (range:  2—5  days).
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Conclusions:  LAERCP  is  a  sa
lithiasis when  conventional  

need to  be  performed  to  ev
technique.
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besity  is  increasing  worldwide,  its  prevalence  has  been  pro-
ected  to  grow  by  40%  in  the  next  decade  and  it’s  well  known
hat  is  related  to  increased  risk  of  gallstone  disease  and  its
onsequential  risk  of  complication  (cholecystitis,  cholangi-
is  and  pancreatitis)  [1,2].  RYGB  has  represented  for  many
ears  the  gold  standard  procedure  for  surgical  treatment  of
besity.  However,  obtaining  access  to  the  biliary  tree  after
uch  a  procedure  is  becoming  a  frequent  problem  for  endo-
copists  nowadays.  As  the  number  of  former  bypass  patients
ccrues,  the  need  to  assess  and  treat  this  subset  of  patients
or  biliary  and  pancreatic  disease  will  increase.

Apart  RYGB,  other  upper  GI  surgery  (gastrojejunostomies
ollowing  Billroth  II  gastrectomy  or  Whipple  operation)  and
pper  GI  stenosis  (malignant  or  benign)  are  common  causes
f  ERCP  failure.  In  the  era  of  minimally  invasive  surgery,
everal  techniques  have  been  proposed  to  solve  this  prob-
em  based  on  an  endoscopic,  radiologic,  laparoscopic  or
ombined  approach.  These  techniques  involve  single-  or
ouble-balloon  endoscopy,  ERCP  through  a  percutaneous
astrostomy,  endoscopic  ultrasound  (EUS)-directed  trans-
astric  ERCP,  percutaneous  transhepatic  cholangiography
PTC),  temporary  restoration  of  the  intestinal  continuity,
nd  laparoscopy-assisted  transgastric  access  ERCP  [3—12].
owever,  pure  endoscopic  techniques  still  remain  challeng-

ng,  and  most  often  success  rates  are  limited  [5,6,8,11—13].
aparoscopy-assisted  transgastric  ERCP  (LAERCP)  has  been

escribed  by  many  authors  as  a  safe  procedure,  reporting  a
igh  rate  of  success  with  the  possible  advantage  of  allow-
ng  diagnosis  and  treatment  of  internal  hernias  [14—16].  The
bjective  of  this  study  is  to  report  our  initial  experience  of
ve  patients  who  underwent  a  LAERCP  following  RYGB  or
sophageal  stenosis,  and  finally  to  describe  the  technique.

aterials and methods

tudy population

 retrospective  review  of  all  LAERCP  was  performed  at  a
ingle  institution  from  February  2014  to  May  2015.  Our  insti-
ution  is  a  tertiary  healthcare  hospital  performing  advanced
inimally  invasive  upper  GI  procedures  as  well  as  flexible

ndoscopy.  Demographic  data  (gender,  age,  indication  for
urgery),  overall  success  rate,  length  of  hospital  stay  and
elated  morbidity  and  mortality  rates  were  recorded.  Pro-
edures  performed  in  an  acute  setting  (acute  cholangitis  or
ancreatitis)  were  recorded  as  well  as  any  previous  radio-
ogic  or  endoscopic  treatments.

Informed  consent  was  obtained  from  patients  after
xplaining  the  risks  and  benefits  of  the  procedures  as  well
s  alternative  treatments.

D
b
s
a
j

T

I
t
t
s
s
p

s
m
v
d
E

u
p
i

S.  Tzedakis  et  al.

d  successful  procedure  for  the  treatment  of  common  bile  duct
ry  access  is  not  feasible,  notably  after  RYGB.  Larger  trials  still
e  efficacy,  technical  success,  and  complications  related  to  this

rights  reserved.

One  experienced  endoscopist  performed  all  ERCPs  and
wo  experienced  surgeons  performed  all  laparoscopic  oper-
tions.

All  procedures  performed  in  studies  involving  human  par-
icipants  were  in  accordance  with  the  ethical  standards  of
he  institutional  and/or  national  research  committee  and
ith  the  1964  Helsinki  declaration  and  its  later  amend-
ents  or  comparable  ethical  standards.  Informed  consent
as  obtained  from  all  individual  participants  included  in  the

tudy.

ndications

ndications  included  radiologically  proven  choledocholithia-
is  associated  with  cholestasis/jaundice,  acute  cholangitis
r  recurrent  biliary  pancreatitis.  At  the  beginning  of  the
xperience,  a  staged  approach  was  followed  attempting
rimary  endoscopic  ERCP  using  double-balloon  endoscopes.
ailure  of  this  technique  leaded  to  a  LAERCP.  A  concomi-
ant  laparoscopic  cholecystectomy  was  performed  in  order
o  prevent  any  future  episodes  of  common  bile  duct  lithiasis.
hen  common  bile  duct  cannulation  was  impossible  during

AERCP,  a  rendezvous  technique  was  used  as  described  bel
ow.  Contraindications  to  this  technique  were  general  con-
raindications  to  laparoscopy  such  as  patient  inability  to
olerate  pneumoperitoneum.

efinitions
efinite  diagnosis  of  common  bile  duct  lithiasis  was  made
y  means  of  ultrasound  or  MRI-MRCP  exam  guided  by  clinical
uspicion  and  liver  chemistry  in  an  acute  (acute  cholangitis,
cute  biliary  pancreatitis)  or  chronic  setting  (asymptomatic
aundice).

echnique description

n  the  operating  room  the  patient  is  placed  in  a  supine  posi-
ion  with  legs  abducted  and  secured  to  the  operating  table
o  allow  for  a reverse  Trendelenburg  and  lateral  tilting.  The
urgeon  stands  between  the  patient’s  legs.  The  assistant
tands  on  the  patient’s  left,  and  two  video  monitors  are
laced  at  the  head  and  right  side  of  the  patient.

For  the  patient  presenting  an  esophageal  peptic  steno-
is,  an  endoscopy  was  performed  initially.  This  revealed  a
iddle  esophageal  stenosis  not  allowing  passage  of  a  con-

entional  duodenoscope  despite  balloon  dilation  (maximal
ilation  achieved  up  to  16.5  mm).  A  laparoscopy-assisted
RCP  was  then  decided  upon.

A  10  mm  port  is  initially  placed  above  the  umbilicus
sing  a Hasson’s  open  technique.  Subsequently,  three  5  mm
orts  are  placed,  in  the  epigastrium,  right  lateral  abdom-
nal  wall,  and  left  hypochondrium  in  order  to  achieve
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hypo
Figure 1. Positioning of ports. A 15 mm port is placed in the left 

Figure 2. The 15 mm port is placed through the gastric remnant
and stabilized on the anterior abdominal wall using 2 transparietal
stay sutures.

triangulation  (Fig.  1).  An  initial  exploration  is  performed
for  the  RYGB  cases  identifying  the  gastrojejunal  and
jejunojejunal  anastomosis,  the  afferent  Roux  limb  and  the

biliopancreatic  limb.  The  mesenteric  and  Petersen  spaces
are  routinely  checked  in  order  to  correct  any  internal  her-
nias.  Once  the  gastric  remnant  is  identified,  a  gastrotomy  is
performed  at  the  anterior  surface  of  the  stomach.  Accord-
ing  to  our  experience,  this  gastrotomy  is  usually  performed
at  the  level  of  the  gastric  antrum.  This  position  offers  a  sig-
nificant  benefit  to  the  endoscopist  by  allowing  him  an  easy
passage  towards  the  duodenum,  limiting  thus  manipulation
of  the  duodenoscope  during  common  bile  duct  exploration.
Two  transparietal  straight  needle  stitches  are  subsequently
passed  through  the  anterior  abdominal  wall  and  at  both
sides  of  the  gastrotomy  in  order  to  suspend  the  stomach
(Fig.  2).  A  15  mm  port  is  then  placed  on  the  left  hypochon-
drium  and  is  introduced  into  the  stomach  passing  through
the  gastrotomy.  A  laparoscopic  bowel  clamp  is  placed  on
the  biliopancreatic  limb  in  order  to  prevent  any  bowel  dis-
tension  during  endoscopy,  which  could  subsequently  render
laparoscopy  difficult.  Pneumoperitoneum  is  then  decreased
to  5  mmHg  and  traction  is  exerted  on  the  extra-corporeal
stitches  in  order  to  pull  up  the  stomach  bringing  it  in  contact
with  the  anterior  abdominal  wall.

Once  laparoscopic  access  to  the  stomach  has  been
obtained,  endoscopy  is  performed.  A  conventional  side-
viewing  endoscope  (duodenoscope)  is  used.  The  endoscopist
guides  the  duodenoscope,  through  the  pylorus  and  into  the
383

chondium for introducing the duodenoscope into the stomach.

duodenum,  just  as  in  a  standard  ERCP.  Cannulation,  sphinc-
terotomy,  and  bile  stone  extraction  is  then  performed  in
a  standard  fashion.  Once  the  ERCP  has  been  completed,
the  endoscope  is  removed  from  the  stomach,  stitches  are
relaxed,  pneumoperitoneum  is  increased  to  12  mmHg,  and
the  15  mm  port  is  removed  from  the  stomach.  The  gastro-
tomy  is  finally  closed  by  means  of  interrupted  3/0  absorbable
stitches.  Once  the  procedure  has  been  completed,  hemosta-
sis  is  verified  and  ports  are  removed  under  visual  control.

Rendezvous technique

This  technique  can  be  used  for  difficult  endoscopic  papilla
cannulation.  It  consists  in  passing  a  flexible  guidewire
(JagwireTM)  through  the  cystic  duct  and  down  through
the  papilla  laparoscopically  (Fig.  3).  Subsequently,  the
guidewire  is  recovered  by  the  endoscopist  and  is  used  as
a  guide  to  enter  the  papilla.  Once  biliary  stone  extraction
is  completed,  the  guidewire  is  removed,  cholecystectomy

is  completed  and  the  procedure  is  completed  as  described
above.

Results

From  February  2014  to  May  2015,  five  cases  of  transgas-
tric  LAERCP  procedure  were  identified.  All  patients  were
female.  Median  age  at  operation  was  41  years  old  (range:
31—64  years).  Four  (80%)  patients  had  a  history  of  a  RYGB,
whereas  one  patient  presented  with  a  benign  esophageal
peptic  stenosis.  Indications  for  ERCP  were  common  bile  duct
lithiasis  associated  with  recurrent  episodes  of  pancreatitis
for  one  patient  and  recent  jaundice  with  past  history  of
cholangitis  for  another.  The  rest  of  the  patients  (1  case  of
peptic  stenosis  and  2  cases  after  RYGB)  presented  with  an
acute  cholangitis  that  was  unresponsive  to  antibiotic  treat-
ment  (Table  1).

In  total,  four  patients  (80%)  underwent  an  unsuccessful
attempt  of  a  double-balloon  ERCP  (DBE-ERCP)  after  which  a
LAERCP  was  decided.

Biliary  cannulation  during  LAERCP  was  achieved  in  all
patients  (n  =  5,  100%).  One  patient  (20%)  required  a  laparo-
scopic  assistance  using  the  rendezvous  technique.  Biliary
sphincterotomy  and  cholangiogram  revealed  common  bile
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Figure 3. Rendezvous technique. A guidewire is passed through the cystic duct by the surgeon during cholecystectomy procedure and
guides difficult common bile duct cannulation.

Table  1  Patients  characteristics.

Patient  Age  Sex  Original  operation  or
pathology

Indication  Distance  from
initial  operation

PO  hospital
stay  (days)

C
re
A
C
A
A

d
d
a
o
a
p
a

a
o
6
o
d

D

A
a
n

1  41  Female  RYGB  

2  37  Female  RYGB  

3  56  Female  RYGB  

4  31  Female  RYGB  

5  64  Female  Upper  GI  stenosis  

PO: postoperative.

Table  2 LAERCP  operation  details.

Patient Procedure

1  LAERCP  +  cholecystectomy
2  LAERCP  

3  LAERCP  

4  LAERCP  

5  LAERCP  +  cholecystectomy  
LAERCP: laparoscopy-assisted transgastric endoscopic retrograde chola

uct  stones  in  all  patients.  LAERCP  allowed  treating  chole-
ocholithiasis  (n  =  5,  100%),  gallbladder  stones  (n  =  2,  40%)
nd  acute  cholangitis  in  3  patients  (60%).  No  conversion  to
pen  laparotomy  occurred.  LAERCP  procedure  was  associ-
ted  with  concomitant  laparoscopic  cholecystectomy  in  two
atients,  the  rest  of  the  patients  having  already  undergone

 cholecystectomy.
Postoperative  outcomes  were  uneventful  for  all  patients

nd  no  other  intraoperative  or  delayed  complications
ccurred.  Median  procedure  time  was  134  minutes  (range:
6—200  minutes)  with  a  median  postoperative  hospital  stay
f  4  days  (range:  2—5  days).  No  recurrence  was  observed
uring  follow-up  (Table  2).

iscussion

ccessing  the  biliary  tree  in  patients  with  a  surgically  altered
natomy  or  upper  GI  stenosis  has  become  an  important  issue
owadays.  This  has  been  widely  demonstrated  taking  into
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(months)

holedocholithiasis/
current  pancreatitis

14 3

cute  cholangitis  13  2
holedocholithiasis  79  5
cute  cholangitis  21  5
cute  cholangitis  —  4

Duration  of  procedure  (min) Complications

132  No
66  No
200  No
130  No
144  No
ngiopancreatography.

ccount  all  different  types  of  techniques  described  to  over-
ome  this  problem  [5—8,10—12,15,16].

Surgical  common  bile  duct  exploration  was  the  gold-
tandard  procedure  for  treatment  of  bile  duct  stones  a
ew  decades  ago.  Its  postoperative  mortality  rate  varying
.3—4%,  and  high  morbidity  rates  (20—40%)  reserved  this
echnique  to  selected  cases.  Laparoscopic  choledochotomy,
s  an  alternative  to  open  surgery,  is  indicated  in  patients
ith  a  wide  common  bile  duct  (>  9  mm)  to  avoid  bile  duct

tricture.  Its  success  rate  is  approximately  86—95%,  with
—18%  complication  rates  [17].

Endoscopic  treatment  of  common  bile  duct  lithiasis  in
YGB  patients  is  feasible  with  an  average  success  rate
hough  of  approximately  60%.  Methods  still  remain  challeng-
ng,  requiring  specific  technical  means  and  skilled  operators
4,8].  Standard  push  endoscopes  (enteroscopes  and  colono-
copes)  have  been  used  to  perform  ERCP,  but  only  a  few
elected  reports  with  successful  cannulation  of  the  papilla
ave  been  published  [4,13,18].  Wright  et  al.  reported  a
uccessful  ERCP  in  67%  of  patients  (55%  of  RYGB  patients)
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by  means  of  peroral  duodenoscopy.  Similarly,  Hintze  et  al.
reported  a  33%  success  rate  in  reaching  the  papilla  [8,13].
More  recently,  single-  and  double-balloon  endoscopes  (DBEs)
have  been  used  in  order  to  successfully  reach  the  bil-
iopancreatic  limb.  However,  successful  ERCP  rates  even  in
expert  hands  remain  relatively  low,  ranging  from  46  to  80%
[6,9,11,12,16].  Part  of  the  reason  is  probably  related  to
the  fact  that  the  papilla  is  reached  from  a  different  angle
than  with  common  duodenoscopes.  Moreover,  enteroscopes
lack  an  elevator,  which  helps  precise  orientation  of  endo-
scopic  instruments,  requiring  a  precise  positioning  of  the
enteroscope.  Finally,  another  important  disadvantage  of  this
technique  is  its  long  procedural  time.

Other  endoscopic  techniques  described  involve  perform-
ing  an  ERCP  through  a  gastrostomy  or  jejunostomy  tube,
which  has  been  previously  placed  under  surgery  (open  or
laparoscopic)  or  radiologic  guidance  [10,19,20].  In  the  first
case  no  advantages  to  the  LAERCP  exist  and  in  the  sec-
ond  case  ERCP  should  be  performed  in  a  two-stage  manner.
This  is  because  progressive  balloon  or  boogie  dilation  of  the
matured  gastrostomy  tract  is  necessary  in  order  to  adjust
to  the  size  of  a  duodenoscope.  This  delay  for  the  tract
to  mature  prior  to  transgastric-ERCP  makes  this  technique
not  useful  for  urgent  cases.  A  one-stage  manner  endoscopy-
assisted  ERCP  was  described  by  Kedia  et  al.  He  reported  a
series  of  6  patients  in  which  he  performed  a  successful  EUS-
directed  transgastric  ERCP  (EDGE)  using  an  EUS-guidance  to
gain  percutaneous  trangastric  access  and  perform  an  antero-
grade  ERCP  [7].  Furthermore,  he  described  an  internal-EDGE
during  which  a  temporary  gastrogastric  or  jejunogastric  fis-
tula  is  created  in  order  to  access  the  gastric  remnant  [21].
Both  of  these  techniques  remain  quite  complex  and  not
enough  experience  has  been  reported  in  order  to  propose
them  as  a  standard  of  care.

Radiologic  percutaneous  transhepatic  common  bile  duct
access  has  also  been  described  in  literature  as  an  alterna-
tive  to  endoscopic  ERCP.  Papilloplasty  with  expulsion  of  the
stones  using  an  occlusion  balloon  or  forceful  saline  flushes
is  used  with  high  success  rates  (97%)  and  low  morbidity  and
mortality  rates  have  been  described  in  a  study  of  Ozcan  et  al.
[22].  This  technique  could  prove  a  good  alternative  to  min-

imal  invasive  treatment  of  common  bile  duct  lithiasis  and
further  studies  should  be  carried  to  evaluate  the  efficacy
in  comparison  to  endoscopy.  However,  extensive  discussion
of  these  particular  techniques  is  beyond  the  scope  of  this
article.

In  our  study,  four  of  our  patients  (80%)  had  under-
gone  unsuccessful  attempts  of  ERCP  using  DBEs.  Taking  in
account  operative  risks,  a  staged  approach  was  followed
depending  on  local  expertise.  Like  in  our  experience,  other
reports  of  successful  LAERCP  are  available  in  the  literature.
Laparoscopy-assisted  ERCP  had  high  technical  success  rates
of  95%  in  a  series  of  21  patients  (one  failure  as  a  result  of
a  stone  impaction  in  the  ampulla  which  prevented  cannu-
lation)  [15,23—27].  Presently,  Lopes  et  al.  have  reported
on  10  patients  who  underwent  LAERCP.  Nine  patients  had
undergone  a  RYGB  while  one  had  a  partial  gastrectomy  with
Roux-en-Y  reconstruction.  Biliary  cannulation  was  success-
ful  in  90%  and  pancreatic  cannulation  in  100%  of  the  patients
[15].  Internal  hernias  were  also  diagnosed  and  treated  in  4
patients  and  one  patient  was  treated  surgically  for  symp-
tomatic  adhesions.  This  can  be  a  potential  advantage  of
laparoscopy  in  diagnosing  a  pathology  that  was  not  discov-
ered  during  preoperative  work-up.

From  a  technical  point  of  view,  in  our  series,  transgas-
tric  intraoperative  ERCP  was  performed  by  surgeons  with
385

skills  in  advanced  laparoscopy  and  endoscopy.  ERCP  was  per-
formed  with  a  standard  side-viewing  endoscope.  However,
some  technical  pitfalls  have  to  be  mentioned.  Control  of  the
endoscope  was  more  difficult  than  in  an  ordinary  peroral
ERCP  as  positioning  a  duodenoscope  through  a  port  makes
the  endoscope  unresponsive  to  normal  maneuvers.  For  this
reason,  an  additional  assistant  was  required  to  maintain
torque  and  change  positions  of  the  scope.  This  is  why  we
feel  that  positioning  of  the  transgastric  port  at  the  antrum
as  far  as  possible  from  pylorus  provides  a  linear  direction  of
the  scope  towards  the  duodenum  and  thus  decreasing  use-
less  maneuvers.  Carbon  dioxide  insufflation  is  mandatory  in
case  of  intraperitoneal  gas  leakage.  Decreasing  tension  of
the  pneumoperitoneum  during  endoscopy  (and  thus  tension
between  the  stomach  and  the  anterior  abdominal  wall)  pre-
vents  any  displacement  of  the  transgastric  port  and  provides
more  space  intraduodenaly  (no  external  pressure  from  gas
insufflation)  for  the  endoscopy.  We  did  not  encounter  any
intraoperative  complications  or  conversion  to  open  surgery
but  performance  of  a  LAERCP  can  be  strongly  influenced  by
any  postoperative  adhesions.  An  eventual  disadvantage  of
the  LAERCP  method  in  case  of  incomplete  stone  extraction
is  the  requirement  of  a repeated  ERCP.  In  a  case  like  this
a  percutaneous  gastrostomy  tube  can  be  left  in  place  dur-
ing  the  first  LAERCP  procedure  and  repeat  the  procedure
through  the  mature  gastrostomy  tract  later  on.

In  conclusion,  although  LAERCP  is  a  relatively  safe  pro-
cedure,  it  is  still  not  widely  performed.  Yet,  the  reported
experience  is  steadily  growing.  Considering  the  small  num-
ber  of  patients  in  this  study,  data  interpretation  with  regards
to  efficacy  can  only  be  limited.  Our  results  can  be  added  to
the  existing  literature  regarding  the  successful  approach  of
LAERCP,  with  an  acceptable  complication  rate.  Our  oper-
ative  time  is  comparable  with  the  previous  reports  and  it
represents  one  of  the  main  advantages  of  this  approach.  As
a  result,  LAERCP  appears  to  be  a  highly  successful  option  to
consider  in  patients  with  difficult  access  to  the  biliary  tree
in  order  to  treat  common  bile  duct  lithiasis.  Close  collabo-
ration  between  surgeons  and  endoscopists  is  necessary.
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