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Summary  Prophylactic  draina
widely used.  The  rationale  is  

complications  (gastro-intestinal
or pus,  reduces  morbidity  and  

ever, dogmatic  attitudes  favorin
this review  was  to  evaluate  the  

drainage  following  gastrectomy,
on this  review  of  the  literature:  

following  total  or  sub-total  gastr
in the  diagnosis  or  management  

pancreatic  resection,  data  are  c
prejudicial, and  support  the  noti
(iii) after  liver  resection  without
that there  is  no  need  for  abdo
insufficient  to  establish  recomm
domized controlled  trial  GRECC
year. Accumulating  data  suppor
tive surgery  is  a  non-beneficial  a
the consensus  appears  to  indica
evidence  is  high  for  liver  resect
gastric, pancreatic  and  rectal  su
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ge  of  the  abdominal  cavity  after  gastro-intestinal  surgery  is
that  intra-abdominal  drainage  enhances  early  detection  of

 leakage,  hemorrhage,  bile  leak),  prevents  collection  of  fluid
mortality,  and  decreases  the  duration  of  hospital  stay.  How-
g  systematic  drain  placement  should  be  questioned.  The  aim  of
evidence  supporting  systematic  use  of  prophylactic  abdominal

 pancreatectomy,  liver  resection,  and  rectal  resection.  Based
(i)  there  was  no  evidence  in  favor  of  intra-peritoneal  drainage
ectomy  with  respect  to  morbidity-mortality,  nor  was  it  helpful
of  leakage,  however  the  level  of  evidence  is  low,  (ii)  following
onflicting  but,  overall,  suggest  that  the  absence  of  drainage  is
on  that  short-term  drainage  is  better  than  long-term  drainage,

 hepatico-intestinal  anastomosis,  high  level  evidence  supports
minal  drainage,  and  (iv)  following  rectal  resection,  data  are
endations.  However,  results  from  the  French  multicenter  ran-
AR5  (NCT01269567)  should  provide  new  evidence  this  coming
t  that  systematic  drainage  of  the  abdominal  cavity  in  diges-
nd  obsolete  practice,  except  following  pancreatectomy  where
te  the  usefulness  of  short-term  drainage.  While  the  level  of
ions,  new  randomized  controlled  trials  are  awaited  regarding
rgery.
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Strong  points
• After  partial  or  total  gastrectomy,  routine

prophylactic  drainage  has  not  been  shown  to
be  of  any  benefit.

• After  pancreatic  resection,  data  suggest  that
absence  of  drainage  can  be  deleterious  and  suggest  a
probable  benefit  of  short-term  drainage  in  selected
patients.

• After  liver  resection,  there  is  level  1  evidence
that  routine  drainage  is  of  no  benefit  in  formal
hepatectomy  without  bilio-intestinal  anastomosis.

• After  rectal  excision,  data  are  insufficient  but  the
GRECCAR5  trial  should  provide  decisive  information
this  year.

• French  surgeons  are  participating  actively  in  clinical
research  on  the  topic,  and  particularly,  in  the
GRECCAR5  [NCT01269567]  and  Pancreatic  Drainage
[NCT01368094]  randomized  trials.

ntroduction

mbroise  Paré  first  described  drainage  of  the  abdominal
avity  following  gastro-intestinal  surgery  and  it  has  been

 surgical  tradition  for  many  years.  The  rationale  is  that
rainage  should  allow:
early  detection  of  gastro-intestinal  anastomotic  leakage;
better  management  of  gastro-intestinal  anastomotic  leak-
age;
avoidance  of  re-operation;
drainage  of  postoperative  collections  (hematoma,  chyle,
bile,  abscess.  .  .);
shorten  hospital  stay;
finally  reduce  postoperative  morbidity  and  mortality.

However,  the  use  of  routine  abdominal  drainage  has  been
uestioned  based  on  current  evaluation  of  the  evidence,  and
ome  authors  have  suggested  that  abdominal  drains  might
e  responsible  for  increased  superficial  and  deep  (organ

ite)  surgical  site  infection  (SSI),  pain  related  to  the  drain
tself,  negative  effects  on  ventilation  and  increased  hos-
ital  stay  [1,2].  Other  complications  specifically  linked  to
rainage  have  been  reported,  although  their  exact  preva-
ence  is  difficult  to  estimate  from  the  literature:  abscess
long  the  drainage  tract,  gastro-intestinal  fistula  related  to
rosion  caused  by  the  drain,  omental  protrusion  into  the
rainage  tract,  hemorrhage,  gastro-intestinal  obstruction
y  the  drain,  sub-cutaneous  emphysema,  and  even  tumor
eeding  along  the  drainage  tract  (0.4%)  [3—5].

Moreover,  the  value  of  postoperative  drainage  for  cer-
ain  procedures  has  been  questioned  to  the  point  that
outine  drainage  is  no  longer  recommended  after  chole-
ystectomy  [6],  splenectomy  [7],  and  colonic  surgery  with
ntra-peritoneal  anastomosis  [8,9]. The  French  Society  of
astro-intestinal  Surgery  (Société  Française  de  Chirurgie
igestive  [SFCD])  made  several  recommendations  in  1999
oncerning  these  particular  indications  [10].  However,  no
imilar  recommendations  have  been  published  for  other
ndications,  such  as  gastrectomy,  pancreatectomy,  hepatec-
omy  and  proctectomy.  Lastly,  improvements  in  operative
echniques,  and  peri-operative  management  (nutrition,
ntibiotics,  etc.)  have  led  to  a  decrease  in  postoperative
omplications  making  it  necessary  to  call  into  question  the
outine  use  of  drains  in  gastro-intestinal  surgery.
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The  goal  of  this  short  review  is  to  appraise  the  literature
nd  the  level  of  evidence  associated  with  routine  drainage
f  the  abdominal  cavity  after  gastrectomy,  pancreatectomy,
epatectomy,  and  proctectomy.  Data  were  analyzed  in  rela-
ion  to  the  impact  of  drainage  on  the  postoperative  course
nd  on  the  diagnosis  of  anastomotic  leakage  or  collections.

aterial and methods

e  performed  a  systematic  literature  search  of  PubMed
nd  the  Cochrane  database  from  1990  to  2014  using  the
erms  corresponding  to  the  above-mentioned  procedures.
he  references  of  each  article  were  further  reviewed  to
void  missing  any  publications.  Included  in  this  review  were
rticles  concerning  gastric,  pancreatic,  hepatic  and  rec-
al  resections,  with  comparisons  between  the  presence  or
bsence  of  drainage  (or  early  removal  vs.  classical  removal
or  pancreatectomy).  Only  articles  for  which  the  entire  text
as  available,  in  English  or  French,  were  included.  Arti-
les  concerning  emergency  surgery  were  not  included  in  this
eview.

alue of drainage after gastrectomy

efore  2004,  were  no  randomized  studies  on  the  value  of
rainage  after  gastrectomy,  in  contrast  to  hepatic  or  colo-
ectal  surgery  [9]. Since  then,  several  randomized  trials  have
een  published,  some  of  which  included  subgroup  analysis
eparating  total  vs.  partial  gastrectomy.

In  2011,  a  Cochrane  meta-analysis  was  published,  assem-
ling  four  randomized  trials  and  including  438  patients
11]  (Table  1).  No  significant  differences  were  found
etween  patients  undergoing  drainage  or  not  with  regard  to
ostoperative  mortality  (relative  risk  [RR]  =  1.73,  95%  confi-
ence  interval  [CI]:  0.38—7.84),  the  rate  of  re-operation
RR  =  2.49,  95%  CI:  0.71—8.74),  the  rate  of  postopera-
ive  complications  (respiratory  infections:  RR  =  1.18,  95%
I:  0.55—2.54),  SSI  (RR  =  1.23,  95%  CI:  0.47—3.23),  organ
ite  infection  (OSI)  (RR  =  1.27,  95%  CI:  0.29—5.51),  ana-
tomotic  leakage  (RR  =  0.93,  95%  CI:  0.06—14.47),  or  the

nterval  before  postoperative  feeding.  Conversely,  the  pres-
nce  of  a  drain  prolonged  duration  of  operation  (9.07  min,
5%  CI:  2.56—15.57),  duration  of  hospital  stay  (0.69  days,
5%  CI:  0.18—1.21)  and  was  associated  with  drain-specific
omplications  in  two  studies  (i.e.  5  out  of  208  patients).

For  the  total  gastrectomy  subgroup,  no  statistically  sig-
ificant  difference  was  found  in  patients  with  or  without
rainage  with  regard  to  30-day  mortality  (RR:  3.20,  95%
I:  0.14—75.55),  postoperative  complications  such  as  respi-
atory  infections  (RR:  2.37,  95%  CI:  0.39—14.23),  SSI  (RR:
,23,  95%  CI:  0.01—5.37),  OSI  (abscesses)  (RR:  0.68,  95%
I:  0.04—10.24),  duration  of  operation  (median  difference
f  2.0  min,  95%  CI:  12.16—16.16),  duration  of  hospital  stay
median  difference:  0.77  days,  95%  CI:  2.13—3.68),  the
nterval  before  postoperative  feeding  (median  difference
.4  days,  95%  CI:  0.87—1.76).  The  sample  size  for  total  gas-
rectomy  was  too  small  to  allow  analysis  of  rarer  events
uch  as  re-operation  or  anastomotic  leakage  rates,  or  drain-
pecific  complications.

For  the  partial  gastrectomy  subgroup,  no  statistically
ignificant  difference  was  found  between  drainage  vs.  no
rainage  with  regard  to  30-day  mortality  (RR  =  1.39,  95%  CI:
.24—8.01),  the  rate  of  postoperative  complications  such
s  respiratory  infections  (RR  =  0.95,  95%  CI:  0.36—2.50),
uperficial  SSI  (RR  =  1.41,  95%  CI:  0.45—4.46),  OSI  (RR  =  1.65,
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Table  1  Main  characteristics  of  published  studies  on  the  value  of  prophylactic  drainage  for  gastrectomy.

Authors  and
references

Year  Type  of  study  Number  of  patients  Total/partial
gastrectomy

Main  results

Kim  et  al.
[13]

2004  Prospective
randomized

86 Drainage  group
84  No  drainage

52  total
gastrectomies

No significant  difference  found  in
postoperative  complication  rate  at

p

p

up
group

Alvarez
et  al.
[12]

2005  Prospective
randomized

29 Drainage  grou
31  No  drainage
group

Kumar
et  al.  [3]

2007  Prospective
randomized

56 Drainage  grou
52  No  drainage
group

Jiang  et  al.
[50]

2008  Prospective
randomized

41 Fast  track
surgery  group
without  drain
49  Conventional
group  with  drain

Wang  et  al.
[11]

2011  Meta-analysis  of
4  randomized
trials

220 Drainage  gro
218  No  drainage
group

95%  CI:  0.28—9.88),  or  the  interval  before  feeding  (median
difference:  0.11  days,  95%  CI:  0.12—0.34).  Conversely,  the
duration  of  operation  (median  difference:  12  min,  95%  CI:
4.09—20.78)  as  well  as  the  duration  of  hospital  stay  (median
difference:  0.6  days,  95%  CI:  0.001—1.27)  were  longer  in  the
drainage  group.  As  for  total  gastrectomy,  the  sample  size  for
partial  gastrectomy  was  too  small  to  allow  analysis  of  rarer
events  such  as  re-operation  or  anastomotic  leakage  rates,
or  drain-specific  complications.

While  the  methodology  of  the  Cochrane  meta-analysis

[11]  is  robust  and  includes  an  extensive  search  of  the  lit-
erature,  some  weaknesses  must  be  noted.  Firstly,  the  total
sample  was  small.  Secondly,  certain  events  were  so  rare
(chylous  ascites,  anastomotic  and  duodenal  stump  leak,
death)  that  neither  the  published  trials  nor  future  ran-
domized  trials  can  provide  precisions  concerning  the  value
of  drainage  concerning  these  events.  Thirdly,  three  of  the
trials  were  from  Asia,  and  one  from  South  America,  poten-
tially  limiting  the  application  of  results  to  other  patient
populations.  There  was  no  funnel  plot  to  evaluate  any  pub-
lication  bias.  Moreover,  several  factors  besides  the  presence
or  absence  of  a  prophylactic  drain  could  also  have  influenced
postoperative  morbidity  or  mortality  such  as:
• the  use  of  peri-operative  antibiotics;
• the  nutritional  status  of  patients;
• overall  patient  status.

These  data,  especially  those  concerning  the  nutritional
status,  were  not  clearly  outlined  in  the  above-mentioned
randomized  studies,  and  the  distribution  of  predictive  fac-
tors  for  complications  between  the  two  groups  was  not  clear.
Despite  randomization,  patient-related  factors  could  have
introduced  a  selection  bias.  Moreover,  there  were  no  avail-
able  data  concerning  cost-effectiveness  or  patient  comfort.
Last,  several  other  variables  were  not  analyzed  in  these
118  partial
gastrectomies

30  days

100%  partial
gastrectomies

Drainage  group  did  better:
decreased  hospital  stay,  morbidity
rate,  re-operation  rate,  interval  to
oral  intake

100%  partial
gastrectomy

No  significant  difference  in
operative  duration,  delay  to  bowel
movements,  delay  to  food  intake,
duration  of  hospital  stay,  and
complication  rate

Ratio  partial/total
gastrectomy  not
provided

No  drainage  group  did  better:
shorter  duration  of  hospital  stay,
decreased  costs,  shorter  interval
to  bowel  movements
No  significant  difference  in
morbidity-mortality

112  total
gastrectomies
226 partial
gastrectomies
100 unknown

No significant  difference  in
mortality  rate,  postoperative
complications,  re-operations
Increased  duration  of  operation
and  hospital  stay  in  drainage  group

studies  including  the  type  and  number  of  drains,  their  loca-
tion,  whether  they  were  closed  suction  or  gravity  drainage
systems,  the  number  of  days  left  in  place  and  the  fact  that
their  position  might  be  modified  after  operation  or  that  they
might  bend  and  become  obstructed.  The  primary  endpoint
chosen  (complication  and  mortality  rates,  esophago-jejunal
or  duodenal  leak,  etc.)  adds  to  the  complexity  of  evaluation
in  this  meta-analysis.

The  authors  of  this  review  concluded  that  was  no  evi-
dence  in  favor  of  routine  drainage  after  gastrectomy  for

cancer.  Nonetheless,  even  with  the  combined  patients  of
four  randomized  trials,  the  total  sample  was  limited  and
the  level  of  evidence  of  this  review  was  low,  meaning  that
only  future  trials  (with  larger  samples)  could  modify  the
conclusions  of  this  meta-analysis.

There  are  few  data  available  to  answer  the  question
whether  drainage  is  helpful  in  making  the  diagnosis  of
leakage  after  total  gastrectomy.  In  the  study  published
by  Kumar  et  al.  concerning  the  value  of  drainage  after
partial  gastrectomy  [3],  only  one  leak  was  diagnosed  (in
one  patient)  in  each  of  the  two  groups  (drainage  [n  = 56]  vs.
no  drainage  [n  =  52]).  In  this  study,  the  leak  was  diagnosed
based  on  clinical  and  sonographic  findings.  However,  no
information  was  provided  as  to  whether  drainage  helped  in
making  the  diagnosis,  suggesting  that  the  contribution  to
diagnosis  was  weak.

Moreover,  in  two  of  the  four  published  trials  in  the
Cochrane  review  [11], patients  who  developed  deep  OSI
without  anastomotic  leak  were  treated  either  with  echo-
guided  drainage  or  a  new  surgical  drainage,  but  not  via  the
initial  drains  inserted  during  gastrectomy  (1  case  out  of  29
in  the  study  by  Alvares  et  al.  [12],  no  data  in  the  study  by
Kim  et  al.  [13]).

In  the  particular  setting  of  ascites,  Mariette,  in  his  2008
review  of  the  literature  [14],  found  that  in  cirrhotic  patients
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ndergoing  gastrectomy,  the  mortality  was  10%,  while  mor-
idity  was  40%.  In  this  population,  the  primary  cause  of
ostoperative  complications  after  gastrectomy  was  ascites
14%),  while  the  anastomotic  leakage  rate  did  not  seem
o  be  affected.  Among  the  predictive  factors  for  post-
perative  complications,  the  presence  of  closed  suction
rainage  was  associated  with  an  increased  risk  of  the  onset
f  complications.  In  view  of  these  data,  the  recommenda-
ions  of  this  review  of  the  literature  were:

reserving  surgery  to  highly  selected  patients  (Child  A,
normal  preoperative  liver  function  and  no  history  of
edema-ascites  decompensation);
proscription  of  postoperative  drainage;
if  a  drain  was  inserted,  it  should  be  removed  before  day
three.

In  conclusion,  the  data  of  randomized  studies  do  not
emonstrate  any  advantage  in  favor  of  routine  prophylactic
rainage  after  gastrectomy.  However,  these  results  should
e  interpreted  with  caution  as  the  sample  size  varied  greatly
etween  the  published  series,  and  the  level  of  evidence  in
avor  of  not  inserting  a  drain  seems  more  robust  for  partial
han  for  total  gastrectomy;  in  our  opinion,  certain  high-risk
linical  situations  justify  the  routine  insertion  of  a  drain
technical  problem  during  the  anastomosis,  positive  methy-
ene  blue  test,  severe  co-morbidities,  immunosuppressive
tate,  uncorrected  severe  mal-nutrition,  extended  resection
o  nearby  organs,  etc.).  All  in  all,  the  level  of  evidence
emains  low,  and  even  while  strongly  suggested,  it  is  not  pos-
ible  to  clearly  recommend  no  drainage  after  gastrectomy,
n  the  absence  of  further  randomized  studies  (according  to
linicalTrials.gov,  there  are  three  trials  underway  with  the
alue  of  drainage  as  the  primary  endpoint).

alue of drainage after pancreatectomy

n  the  2010  report  of  the  French  Association  of  Surgery,
he  fistula  rate  after  pancreatoduodenectomy  (PD)  was  14%
hile  that  after  distal  splenopancreatectomy  was  26%.  How-
ver,  the  true  incidence  is  difficult  to  evaluate  because  of
he  extreme  variability  in  the  definition  used  [15].
Drainage  of  the  abdominal  cavity  after  pancreatectomy,
nd  especially  placement  of  drains  in  contact  with  the
nastomosis,  is  widely  practiced  after  pancreatic  surgery.
n  a  survey  published  by  the  European—African  Hepato-
ancreato-Biliary  Association  (E-AHPBA)  in  2013,  drainage
as  used  in  93%  of  PD  and  91%  of  distal  pancreatectomies

16].  The  goal  of  drainage  in  these  settings  was  to  evacuate
ntra-peritoneal  fluids  in  order  to  prevent  collections,  but
lso  to  diagnose  a  pancreatic  fistula  [17]  or  life-threatening
ntra-peritoneal  hemorrhage.

Assessment  of  the  value  of  drainage  after  pancreatec-
omy  should  take  into  account  the  specific  surgical  setting
n  which  the  diagnosis  of  fistula  is  made  since  surgical  tech-
iques,  indications,  and  measures  to  prevent  pancreatic
stula  are  variable  and  make  the  interpretation  of  data  dif-
cult.

arly removal of drainage after
ancreatectomy

assi  et  al.  published  the  only  randomized  study  eval-
ating  short-term  drainage  after  pancreatectomy  [17].
atients  undergoing  either  PD  or  distal  pancreatectomy
hose  drainage  effluent  had  an  amylase  level  ≤  5000  U/l
n  postoperative  day  1  were  included.  In  the  absence  of
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ny  complication  on  day  3,  the  patients  were  random-
zed  into  two  groups.  The  drains  were  removed  in  the
‘experimental’’  arm  on  day  3,  while  those  in  the  control
roup  were  removed  on  day  5  if  amylase  in  the  drain  efflu-
nt  was  ≤  200  U/l,  or  later,  at  the  surgeon’s  discretion,  if
he  effluent  amylase  was  >  200  U/l.  The  hypothesis  was  that
arly  removal  of  drains  could  decrease  the  pancreatic  fis-
ula  rate  six  fold.  The  primary  endpoint  was  the  pancreatic
stula  rate.  Of  note,  this  was  a  monocenter  study  and  the
perative  technique  was  standardized.  For  PD,  routine  pan-
reaticojejunostomy  was  performed,  and  two  Penrose  drains
ere  inserted,  one  on  the  posterior  aspect  of  the  pan-
reaticojejunostomy,  and  the  second,  in  contact  with  the
epaticojejunostomy.  For  distal  pancreatectomy,  the  Pen-
ose  drain  was  left  in  contact  with  the  pancreatic  stump.

The  authors  found  a  statistically  significant  decrease
n  the  pancreatic  fistula  rate  in  the  experimental  (early
emoval)  group  (1.8%  vs.  26%,  P =  0.0001).  The  only  fistula
ound  in  this  group  was  diagnosed  after  interventional  radi-
logy  drainage  of  a  peri-pancreatic  collection.  There  were
5  pancreatic  fistulas  in  the  control  group  (one  grade  C,
even  grade  B  and  seven  grade  A).  The  only  independent  risk
actor  for  the  onset  of  anastomotic  leak  was  late  removal
f  the  drain  (P  =  0.0003,  OR:  24,  95%  CI:  2.7—207.9).  There
ere  several  weaknesses  in  this  study.  The  fact  that  inclu-

ion  was  limited  to  those  patients  with  <  5000  U/l  amylase
n  day  1  in  whom  the  aspect  of  the  drainage  effluent  did
ot  appear  to  be  suspicious  by  the  investigator  constitutes  a
election  bias.  Likewise,  inclusion  of  patients  with  both  PD
nd  distal  pancreatectomy  prevents  drawing  conclusions  for
ach  individual  procedure  since  the  procedures  and  settings
iffer  so  much.  In  addition,  many  authors  would  criticise  the
se  of  a  Penrose  drain.  One  study  found  that  use  of  a  Pen-
ose  drain  was  associated  with  an  increased  rate  of  SSI  due
o  retrograde  contamination  [18],  while  another  suggested
hat  the  risk  of  pancreatic  fistula  was  lower  compared  to  the
se  of  closed  suction  drainage  [19].

The  results  of  the  randomized  trial  confirm  those  of  the
istorical  comparison  in  PD  published  by  Kawai  et  al.  who
ompared  postoperative  drain  removal  on  day  4  to  removal
n  day  8  [20]  (Table  2).  The  primary  endpoint  in  this  study

as  the  deep  OSI  rate;  it  was  significantly  lower  when

he  drain  was  removed  on  day  4  vs.  day  8  (3.6%  vs.  23%,
 =  0.003).  Likewise,  the  risk  of  need  of  another  drainage  was
ignficantly  lower  in  this  group  (3.7%  vs.  34.6%,  P  =  0.0002).
he  duration  of  drainage  was  the  only  independent  factor
ssociated  with  the  risk  of  deep  OSI  (P  =  0.002,  OR:  6.7,  95%
I:  1.9—22.7).

The  conclusions  of  these  studies  suggest  that  short-
erm  drainage  is  associated  with  a  lower  risk  of  SSI  and
nastomotic  leak.  Nonetheless  the  level  of  evidence  is
ow.  A  randomized  study  specifically  designed  for  PD  is
resently  underway  in  France  (Pancreatic  drainage  proto-
ol  NCT01368094,  main  investigator  J.M.  Regimbeau)  and
hould  provide  a  response  to  the  question  of  whether  short
uration  drainage  after  PD  is  of  any  value.

bsence of drainage after pancreatectomy

ive  retrospective  and  two  randomized  trials  have  looked  at
he  feasibility  of  no  drainage  after  pancreatectomy.  In  2011,
isher  et  al.  published  the  results  of  a  historical  comparison
etween  179  patients  undergoing  drainage  (2004—2009)  and
7  patients  without  drainage  (2009—2010)  [21]. Both  PD  and
istal  pancreatectomies  were  included,  with  no  statistically
ignificant  difference  in  terms  of  distribution  between  the
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Table  2  Main  characteristics  of  published  studies  on  the

Authors  and  references  Year  Type  of  study  Number

Short  vs.  long  duration  of  drainage
Kawai  et  al.  [20]  2006  Prospective

historical
comparison

52 Drain
day  4
52 Drain
day  8

Bassi  et  al.  [17]  2010  Prospective
randomized

57 Short
drainag
57  Long
drainag

Drain  vs.  no  drain
Conlon  et  al.  [25]  2001  Prospective

randomized
88 Drain
91  No  d

Van  Buren  et  al.  [26]  2013  Prospective
randomized

68 Drain
69  No  d

two  groups.  Of  note,  in  the  group  without  drainage,  there
were  significantly  more  patients  undergoing  main  pancreatic
duct  drainage  (28%  vs.  57%,  P  <  0.00001).

There  was  no  statistically  significant  difference  found
in  the  mortality  rate  between  the  two  groups  (1%  vs.  1%,
P  = 0.3),  but  in  the  drainage  group  there  were  statisti-
cally  significantly  more  pancreatic  fistulas  (44%  vs.  11%,
P  < 0.0001)  and  gastroparesis  (24%  vs.  9%,  P  =  0.02).  Of  note,
the  rate  of  percutaneous  drainage  and  readmission  were  sta-
tistically  significantly  higher  in  the  group  without  abdominal
drainage  (2%  vs.  11%,  P  =  0.001,  and  9%  vs.  17%,  P  =  0.007,
respectively)  [21].

Two  other  retrospective  series  found  a  higher  fistula
rate  associated  with  the  absence  of  drainage:  16%  vs.  8%,
P  < 0.001  for  Mehta  et  al.  [22];  27%  vs.  18%,  P  =  0.001  for
Correa-Gallego  et  al.  [23].  Another  retrospective  study  of
242  patients  found  no  difference  [24].

Conlon  et  al.  published  the  first  randomized  trial  in  2001,
comparing  88  patients  with  drainage  to  91  patients  with-

out  drainage  [25]  after  PD  or  distal  pancreatectomy.  The
primary  endpoint  was  the  overall  complication  rate.  Pan-
creatic  fistula  was  defined  as  a  volume  of  >  30  ml/d  with
amylase  >  150  UI/l  in  the  drainage  effluent  and/or  greater
than  three  times  the  serum  amylase  level  on  postoperative
day  5.  Based  on  this  definition,  it  was  not  possible  to  evalu-
ate  the  pancreatic  fistula  rate  in  the  group  without  drainage.
There  were  no  statistically  significant  differences  found  in
the  overall  complication  (63%  vs.  57%)  or  mortality  (2%  vs.
2%)  rates.

The  second  randomized  study  was  published  in  2013  and
rekindled  the  debate  of  whether  drainage  was  necessary  or
not.  While  most  of  the  above-mentioned  studies  tended  to
show  an  advantage  associated  with  the  absence  of  drainage,
the  conclusions  of  Van  Buren  et  al.  were  different  [26]. In
this  multicenter  study,  nine  high-volume  American  centers
(approximately  50  PD/year)  randomized  patients  into  two
groups,  one  with  routine  prophylactic  drainage,  the  other,
without.  In  this  study,  the  primary  endpoint  was  the  onset
within  60  days  of  any  complication,  grade  II  or  more  (compli-
cation  requiring  some  form  of  treatment),  according  to  the
Common  Terminology  Criteria  for  adverse  events  classifi-
cation.  The  initial  goal  was  to  include  both  PD  and  distal
pancreatectomies  with  a  total  of  376  patients  in  each  arm.
However,  the  trial  was  stopped  prematurely  by  the  Data
309
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atients  Main  results

oval  on

oval  on

Significantly  fewer  deep  organ  site  infection
and  fewer  de  novo  drains  in  short  duration
drainage  group

ation
up
tion
up

Short  duration  drainage  arm  had
significantly  fewer  pancreatic  fistulas,
abdominal  and  pulmonary  complications,
shorter  duration  of  hospital  stay

group
ge  group

No significant  difference  in  overall
complication  rates  or  mortality

group
ge  group

No drainage  group  had  more  grade  ≥  2
complications,  abscesses,  collections,
gastroparesis,  longer  duration  of  hospital
stay.  No  significant  difference  in  mortality

Safety  Monitoring  Board,  because  of  excessive  mortality  in
PD  without  drainage.  In  substance,  the  results  presented
in  their  paper  concerned  177  patients  undergoing  PD,  ran-
domized  to  either  drainage  (n  =  68)  or  no  drainage  (n  =  69).
The  60-day  rate  of  complication  ≥  grade  II  was  statistically
significantly  higher  in  the  group  without  drainage  (68%  vs.
52%,  P  =  0.047).  Moreover,  there  were  significantly  more
patients  with  gastroparesis  (42%  vs.  24%,  P  =  0.021),  deep  OSI
(26%  vs.  12%,  P  =  0.03),  diarrhea  (17%  vs.  3%,  P  =  0.005)  and
intra-peritoneal  collections  (12%  vs.  2%,  P  =  0.03)  in  the  non-
drainage  group.  Duration  of  hospital  stay  was  significantly
longer  in  the  non-drainage  group  (8  d  vs.  7  d,  P  =  0.016).
While  the  60-day  mortality  rate  was  higher  in  the  drainage
arm,  the  difference  was  not  statistically  significant  (9%  vs.
1%,  P  =  0.115).  This  is  therefore  the  only  prospective  ran-
domized  trial  specifically  dedicated  to  PD  [26].

Moreover,  pancreatic  texture  (‘‘soft’’  or  ‘‘hard’’)  has  to
be  taken  into  consideration  because  this  risk  factor  is  asso-
ciated  with  pancreatic  fistula  after  PD  [17].  In  the  study

published  by  Bassi  et  al.  [17],  none  of  the  patients  evaluated
as  having  a ‘‘hard’’  pancreas  sustained  a  pancreatic  fistula
(0/38),  in  contrast  to  those  who  had  a  ‘‘soft’’  pancreas  (16
fistulas  in  76  patients),  P  =  0.015,  OR  =  8.0  in  univariate  anal-
ysis.  The  data  in  the  study  by  Van  Buren  et  al.  [26]  must
therefore  be  judged  keeping  in  mind  that  the  proportion
of  patients  with  a  ‘‘hard’’  pancreas  was  similar  in  the  two
groups  (P  =  0.932,  50%  in  each  arm),  and  that  the  pancreas
was  ‘‘soft’’  in  80%  of  patients  who  died.  It  is  therefore
possible  that  these  results  do  not  apply  to  patients  with
‘‘hard’’  pancreatic  texture,  for  whom  the  risk  of  fistula
is  lower,  and  we  can  infer  that  no  drain  is  needed  in  this
subgroup.

In  conclusion,  the  data  in  the  literature  (Table  2)  are
contradictory  concerning  the  need  for  routine  drainage  or
not.  Of  particular  note  is  the  pejorative  character  asso-
ciated  with  the  absence  of  drainage  reported  in  the  only
randomized  trial  specifically  dedicated  to  PD.  These  findings
do  not  allow  any  recommendation  not  to  drain  the  abdomen
after  pancreatectomy.  Nonetheless,  much  of  the  data  favors
a  short  duration  of  drainage  in  selected  patients  (policy
evaluated  in  the  aforementioned  Drainage  Pancreas  proto-
col  NCT01368094).  Another  American  randomized  study  is
underway  comparing  drainage  vs.  no  drainage  after  distal
pancreatectomy  (NCT01441492)  and  should  end  in  2016.
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alue of drainage after liver resection

he  theoretical  goals  of  drainage  after  liver  resection
nclude:

prevention  of  sub-hepatic  and/or  sub-diaphragmatic  col-

lections;
diagnosis  of  postoperative  hemorrhage;
diagnosis  and  treatment  of  biliary  leaks;
drainage  of  postoperative  ascites  particularly  in  patients
with  cirrhosis.

The  settings  in  which  the  value  of  drainage  after  liver
esection  have  been  studied  and  to  which  the  results  of  this
pdate  refer,  include:  absence  of  bilio-intestinal  anastomo-
is,  absence  of  associated  gastro-intestinal  surgery,  absence
f  bile  duct  injury,  involving  parenchymal  resections  of  any
ype  (excepting  total  vascular  exclusion),  elective  surgery,
nd  inclusion  of  both  benign  and  malignant  disease  (intra-
epatic  cholangiocarcinoma,  colorectal  liver  metastases,
epatocellular  carcinoma).

At least  five  randomized  trials  and  two  meta-analyses
ave  compared  liver  resections  with  or  without  drainage
1,5,9,27—30]  (Table  3).  The  Cochrane  meta-analysis  [5]
ncluded  six  randomized  trials  published  between  1993  and
006.  Five  studies  [1,27—30]  compared  no  drainage  vs.
losed  suction  drainage.  The  sixth  study  compared  closed
uction  vs.  Penrose  drainage,  and  was  analyzed  separately
31].

The  Cochrane  meta-analysis  included  465  patients  under-
oing  elective  hepatic  resections  [5].  Emergency  liver
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Table  3  Main  characteristics  of  published  studies  on  the  valu

Authors  and  references Year Type  of  study  Numbe

Belghiti  et  al.  [27]  1993  Prospective
randomized

42 Dra
39  No  

Fong  et  al.  [28] 1996  Prospective
randomized

60 Dra
60  No  

Liu  et  al.  [1]  2004  Prospective
randomized  in
patients  with
chronic  hepatic
disease

52 Dra
52  No  

Fuster  et  al.  [29]  2004  Prospective
randomized  in
cirrhotic  patients

20  Dra
20  No  

Sun  et  al.  [30]  2006  Prospective
randomized

60 Dra
60  No  

Petrowsky  et  al.  [9] 2004  Meta-analysis  of  3
randomized  trials

154  Dr
150  No

Gurusamy  et  al.  [5]  2007  Meta-analysis  of  5
randomized  trials

234  Dr
231  No

SS: surgical site; SSI: surgical site infection; OSI: organ site infection; N
M.  Messager  et  al.

esections  for  trauma  and  resections  associated  with  bilio-
ntestinal  anastomosis  were  not  included.  In  all,  234
atients  were  randomized  to  the  drainage  group  vs.  231
atients  to  the  non-drainage  group.  The  quality  of  method-
logy  was  considered  to  be  ‘‘good’’  in  three  of  five

tudies.

While  the  rational  behind  prophylactic  drainage  in
epatic  resection  is  to  prevent  intra-peritoneal  collections,
he  rate  of  intra-peritoneal  collections  requiring  a  new  sur-
ical  drainage  was  2.1%  in  the  drainage  group  versus  0.9%
n  the  non-drainage  group  (difference  not  statistically  sig-
ificant  [NS]).  Conversely,  the  radiologic  drainage  rate  was
igher  in  the  non-drainage  group  (5.6%  vs.  3.4%,  NS).

No  statistically  significant  difference  was  found  between
he  two  groups  with  regard  to  in-hospital  mortality  2.6%  vs.
.2%  (OR:  1.17,  95%  CI:  0.37—3.70),  re-operation  rate  2.6%
s.  1.7%  (OR:  1.35,  95%  CI:  0.44—4.11),  intra-peritoneal  col-
ections  requiring  re-intervention  2.1%  vs.  0.9%  (OR:  1.86,
5%  CI:  0.73—5.50)  or  radiologic  drainage  3.4%  vs.  5.6%
OR:  0.63,  95%  CI:  0.27—1.48),  surgical  wound  dehiscence
.4%  vs.  0.9%  (OR:  0.57,  95%  CI:  0.07—4.41),  deep  OSI  4.7%
s.  2.2%  (OR:  2.01,  95%  CI:  0.73—5.50),  biliary  fistula  2.6%
s.  1.6%  (OR:  1.60,  95%  CI:  0.41—6.29),  SSI  11.5%  vs.  6.8%
OR:  1.78,  95%  CI:  0.87—3.64),  or  pulmonary  infection  4.7%
s.  3.5%  (OR:  1.33  95%  CI:  0.55—3.22).  Conversely,  there
ere  more  patients  with  ascites  leaks  (OR:  2.96,  95%  CI:
.66—5.28)  and  duration  of  hospital  stay  was  shorter  (8.1
s.  8.5  days  [OR:  2.96,  95%  CI:  1.66—5.28])  in  the  drainage
roup.  For  the  latter,  the  small  difference,  0.4  days,  became
tatistically  significant  because  of  the  ‘‘weight’’  of  one  of

e  of  prophylactic  drainage  for  liver  resection.

r  of  patients  Main  results

inage  group
drainage  group

No  significant  difference  in  mortality
or  complication  rate.  More  (and  more
often  infected)  collections  in  drainage
group

inage  group
drainage  group

No  significant  difference  in
postoperative  course  or  in  duration  of
hospital  stay

inage  group
drainage  group

No  significant  difference  in  mortality.
More  morbidity  in  drainage  group
(more  SSI).  Longer  duration  of  hospital
stay  in  drainage  group

inage  group
drainage  group

Fewer  ascites  leaks,  local
complications  and  shorter  duration  of
hospital  stay  in  drainage  group

inage  group
drainage  group

More  SS  complications  in  drainage
group.  No  significant  difference  in
duration  of  hospital  stay

ainage  group
 drainage  group

Fewer  deep  OSI  in  no  drainage  group
(NS).  No  significant  difference  in  rate
of  biliary  collections  or  pulmonary
complications

ainage  group
 drainage  group

No significant  difference  in  mortality,
or  morbidity  (re-intervention,
collections,  wound  disruption,  abscess
biliary  leak,  SSI,  pulmonary  infection).
No  significant  difference  in  need  for
further  drainage.  More  ascites  leak  in
drainage  group

S: non-significant.
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the  trials.  These  differences  were  no  longer  significant  once
when  the  random-effects  model  was  used.

Of  note,  the  authors  described  one  instance  of  tumor
seeding  of  the  drainage  tract  in  the  drainage  group,  for  an
incidence  of  0.4%.

Subgroup  analysis  according  to  the  type  of  liver  resection
(minor  vs.  major),  to  concomitant  liver  disease,  cirrhosis,
or  antibiotic  prophylaxis  did  not  reveal  any  statistically  sig-
nificant  differences.  Only  the  duration  of  hospital  stay  was
significantly  shorter  in  the  drainage  group,  but  this  differ-
ence  disappeared  when  the  random-effects  model  was  used.
The  incidence  of  SSI  was  2.48  time  higher  in  the  drainage
group  in  subgroup  analysis  of  only  those  patients  with  closed
suction  drainage  vs.  no  drainage  (NS).

Moreover,  the  results  of  the  randomized  study  (186
patients)  comparing  open  Penrose  drain  to  closed  suction
drainage  [31]  suggested  a  decrease  in  the  incidence  of  intra-
peritoneal  collections,  respiratory  complications  (other  than
infections)  and  shorter  hospital  stay  in  the  closed  suction
group.  Conversely,  no  statistically  significant  difference  was
found  between  the  two  groups  concerning  mortality  or  pul-
monary  infections.

The  Cochrane  meta-analysis  [5]  therefore  was  unable
to  prove  that  an  intra-abdominal  drain  could  prevent  the
onset  of  any  intra-peritoneal  collection.  Moreover,  even  if
the  difference  was  not  statistically  significant,  SSI  occurred
twice  as  often  in  the  drainage  group.  Another  potential
value  of  drains  would  be  to  detect  potentially  severe  and
life-threatening  hemorrhage  after  hepatic  resection,  and  for
most  authors,  to  measure  the  volume  and  rate  of  bleeding.
However,  no  statistically  significant  difference  was  found
in  postoperative  mortality  between  the  two  groups,  sug-
gesting  that  drainage  does  not  allow  detection  of  severe
life-threatening  bleeding  in  these  patients.  As  for  biliary
leaks,  this  event  was  reported  in  only  two  trials  in  this  meta-
analysis.  In  the  first,  there  were  no  biliary  leaks  in  either  of
the  two  groups.  In  the  second,  there  were  two  instances  of
biliary  leak  in  the  drainage  arm.  However,  the  biliary  leak
was  detected  by  the  drain  in  neither  of  these  two  patients
(the  first  case  was  diagnosed  during  revisional  surgery  for
sepsis,  while  the  second  was  detected  via  interventional

radiology).  All  in  all,  the  prevalence  of  postoperative  bleed-
ing  or  biliary  leak  in  this  meta-analysis  was  relatively  rare,
but,  of  note,  prophylactic  drainage  was  of  no  help  either  in
the  detection  or  the  treatment  of  this  complication.  Like-
wise,  the  study  did  not  show  that  drainage  could  prevent  or
alert  the  clinician  to  accumulation  of  ascites  in  the  cirrhotic
patient  undergoing  liver  resection.

In  conclusion,  in  view  of  the  results  of  this  meta-analysis
including  high  quality  randomized  trials,  no  argument  could
be  made  in  favor  of  routine  drainage  during  elective  liver
resections  without  bilio-intestinal  anastomosis  (level  of  evi-
dence  1).  However,  further  controlled  trials  are  necessary
to  confirm  these  results  in  certain  categories  of  patients
(patients  with  chronic  liver  disease,  cirrhosis),  and  after
laparoscopic  liver  resection.

Value of drainage after proctectomy

The  risk  of  anastomotic  leak  after  total  proctectomy  with
total  mesorectal  excision  (TME)  followed  by  low  colo-
rectal  or  colo-anal  anastomosis  ranges  between  10%  and
20%  [2,32—34].  This  relatively  high-risk  can  be  partly
explained  by  collection  of  fluid  in  the  non-peritonized  dead
space  [35,36].  Effectively,  after  anterior  resection  of  the
311

rectum,  the  large  space  left  in  front  of  the  sacrum  can  set
the  stage  for  hematoma  or  seroma  formation,  susceptible
of  becoming  infected.  The  rationale  for  routine  prophy-
lactic  closed  suction  drainage  is  to  decrease  the  risk  of
anastomotic  leak  by  enhancing  evacuation  of  postopera-
tive  peri-visceral  fluid,  and  also  to  detect  any  anastomotic
leak  early,  and  to  avoid  re-operation  [37].  The  SFCD  pro-
posed  a certain  number  of  recommendations  for  drainage  in
gastro-intestinal  surgery  as  early  as  1999  [10].  These  rec-
ommendations  made  a  distinction  between  intra-peritoneal
and  infra-peritoneal  colorectal  anastomoses.  While  the  level
of  evidence  was  high  concerning  the  probable  uselessness
of  prophylactic  drainage  after  elective  colonic  surgery,  the
controlled  studies  concerning  infra-peritoneal  anastomoses
(after  rectal  excision)  were  insufficient  to  come  to  any
categorical  conclusions  and  the  consensual  expert  opinion
favored  closed  pelvic  suction  drainage.  Two  studies  with
a  high  level  of  evidence  have  confirmed  that  prophylac-
tic  drainage  was  of  no  value  after  elective  intra-peritoneal
colonic  surgery  [8,9].

In  a  Cochrane  meta-analysis  that  included  1140  patients
in  six  randomized  trials,  191  had  undergone  rectal  excision,
78%  of  these  for  cancer  [38].  Of  note,  only  one  of  the  six  ran-
domized  studies  concerned  rectal  surgery  for  cancer  alone,
and  none  for  infra-peritoneal  anastomoses  alone.  Moreover,
concerning  the  goal  of  preventing  or  treating  pelvic  septic
complications  (anastomotic  leak,  pelvic  abscess),  present-
day  practice  is  not  homogeneous  among  surgeons.

The  specific  problem  of  rectal  surgery  is  that  surgi-
cal  morbidity  is  higher  than  in  other  colonic  surgery  [39].
Severe  surgical  morbidity  includes  grades  III,  IV  and  V  in  the
Dindo-Clavien  complication  of  surgical  complications  [40].
Surgical  morbidity  is  approximately  20%  according  to  the
literature  [41,42],  specifically  represented  by  pelvic  sep-
tic  complications,  most  often  as  a  result  of  anastomotic
disunion  after  rectal  resection.  Based  on  recent  data  from
different  European  registries,  the  expected  morbidity  rate
after  sphincter-sparing  rectal  excision  ranges  from  9%  to  12%
[43—46].  The  risk  of  anastomotic  leak  is  not  influenced  by
the  type  of  approach  (laparoscopy  vs.  laparotomy)  [47],  but
is  dependent  on  the  level  of  the  anastomosis  (<  6  cm  from

the  anal  verge),  absence  of  protective  ileostomy  and  male
gender  [34,44,48].  Likewise,  the  risk  of  re-intervention  is
between  5%  and  9%  [34,42],  principally  related  to  pelvic  sep-
tic  complications.  Lastly,  the  risk  of  mortality  ranges  from
7%  to  13%  after  anastomotic  leak  occurs,  with  a  rate  of
definitive  stoma  between  10%  and  20%  [34,44,46].

The  literature  concerning  pelvic  drainage  after
sphincter-sparing  rectal  excision,  excluding  retrospective
studies  and  studies  evaluating  intra-peritoneal  anasto-
moses,  is  composed  of  three  randomized  trials  [35,36,49],
two  comparative  prospective  studies  [2,44]  and  three
meta-analyses  [8,9,38]  (Table  4).  It  is  important  to  note
that  the  randomized  study  that  provided  most  of  the  data
described  patients  who  had  not  undergone  neoadjuvant
radiation  therapy;  these  patients  routinely  had  a  protective
ileostomy  for  colo-anal  anastomosis,  while  performance
of  a  protective  ileostomy  varied  according  to  surgeon
preference  for  low  colorectal  anastomosis  [36].  Overall,
the  three  meta-analyses  found  no  significant  differences  in
terms  of  mortality  or  SSI.  In  the  meta-analysis  by  Urbach
et  al.,  including  four  randomized  studies  with  a  total  of  414
patients  undergoing  colorectal  anastomosis,  the  authors
questioned  the  role  of  early  detection  of  pelvic  sepsis  via  a
pelvic  drain  since,  among  the  20  patients  with  drains  who
developed  an  anastomotic  leak,  the  diagnosis  was  made
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Table  4  Main  characteristics  of  published  studies  on  the  

Authors  and  references  Year  Type  of  study  N

Urbach  et  al.  [8]  1999  Meta-analysis  of  4
randomized  trials
(colon  and  rectum)

2
1

Petrowsky  et  al.  [9]  2004  Meta-analysis  of  8
randomized  trials
(colon  and  rectum)

7
6

Jesus  et  al.  [38]  2004  Meta-analysis  of  6
randomized  trials
(colon  and  rectum)

S
r
9
9

Peeters  et  al.  [44]  2005  Multicenter
randomized  TME  vs.
Radiochemother-
apy  +  TME

7
1

TME: total mesorectal excision; SSI: surgical site infection.

n  the  basis  of  intestinal  content  in  the  effluent  in  only
ne  patient  (5%)  [8].  In  contrast  to  this  study,  in  which  no
pecific  subgroup  analysis  on  intra-peritoneal  anastomosis
as  performed,  Jesus  et  al.  [38]  distinguished  a  subgroup
f  patients  with  infra-peritoneal  anastomoses  only.  They
ound  no  statistically  significant  difference  between  the
wo  groups  concerning  the  anastomotic  leak  rate  (11.7%  vs.
3.4%;  OR:  0.85  and  a  95%  CI:  0.36—2).  Of  note,  only  two
andomized  trials  were  included  in  this  subgroup,  with  a
otal  of  just  191  patients:  drainage  n  =  94  vs.  no  drainage

 =  97  [35,36].  These  results  contrast  with  the  outcome
eported  in  a  Dutch  multicenter  study  on  risk  factors  for
nastomotic  leak  in  a  group  of  924  patients  treated  by  TME
ith  or  without  radiation  therapy;  this  study  suggested  that

he  absence  of  pelvic  closed  suction  (RR  =  2.53,  P  <  0.001)
nd  the  absence  of  ileostomy  (RR  =  1.89,  P  =  0.003)  were
ndependently  associated  with  an  increased  risk  of  anasto-
otic  leak.  Moreover,  in  case  of  anastomotic  leak,  the  risk

f  surgical  re-operation  was  reduced  when  the  patient  had
elvic  drainage  and  a  protective  stoma  [44].
In  conclusion,  it  is  therefore  difficult  to  propose  any
ormal  recommendations  concerning  the  utility  of  pelvic
rainage  after  rectal  excision,  and  in  particular  for  cancer,
ecause  the  data  come  from  subgroup  analyses  or  non-
omparative  studies.  A  French  randomized  trial  from  the
roupe  de  REcherche  Chirurgical  sur  le  Cancer  du  Rectum

GRECCAR5,  NCT01269567),  which  goal  was  to  evaluate  the
mpact  of  pelvic  drainage  on  the  risk  of  pelvic  sepsis  after
ectal  excision  for  cancer  and  infra-peritoneal  anastomosis,
s  now  terminated.  The  results  of  this  study  should  be  known
uring  the  year  2015.

onclusion

he  policy  of  routine  drainage  of  the  abdominal  cav-
ty  in  elective  gastro-intestinal  surgery  is  currently  under
vidence-based  scrutiny.  The  interpretation  of  the  current
iterature  should  take  into  account  the  type  of  surgery  and
he  quality  of  the  studies.

For  gastrectomy,  the  level  of  evidence  is  low,  but  the
esults  of  four  randomized  trials  and  one  meta-analysis  sug-
est  there  is  no  necessity  to  drain  for  neither  total  nor  partial
astrectomy.

Concerning  pancreatectomy,  the  data  do  not  allow  rec-
mmendation  against  drainage,  and  tend  to  point  to  a

R

M.  Messager  et  al.

e  of  prophylactic  drainage  for  proctectomy.

er  of  patients  Main  results

rainage  group
o  drainage  group

No  significant  difference  in  mortality,
SSI  rates

rainage  group
o  drainage  group

No  significant  difference  in  mortality,
SSI  rates

oup  rectum  (2
mized  trials)
ainage  group

 drainage  group

No  significant  difference  in
anastomotic  leak,  mortality  or  SSI
rates

rainage  group
o  drainage  group

Pelvic  drainage  associated  with  less
risk  of  anastomotic  leak  in  uni-  and
multi-variable  analysis

robable  benefit  in  short-term  drainage  in  selected  patients.
n  answer  might  come  from  the  French  study  underway.

For  liver  resection,  the  level  of  evidence  is  high:  there  is
o  need  to  drain  the  abdomen  routinely  in  the  absence  of
ilio-intestinal  anastomosis.

As  concerns  proctectomy,  the  level  of  evidence  is  low  and
he  analysis  does  not  allow  any  conclusion  on  the  utility  of
elvic  drainage  after  rectal  excision.  Here  again,  the  results
f  the  GRECCAR5  trial  are  awaited  this  year.

All  in  all,  the  literature  increasingly  suggests  that  routine
rainage  of  the  abdominal  cavity  is  obsolete,  except  in  the
ase  of  pancreatectomy  where  short-term  drainage  seems
o  have  its  place.
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