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DR. PHILIP D. KONDYLIS (Erie, Pennsylvania): Emergency laparoscopic surgery is a topic that would have evoked a visceral response
even just ten years ago. Your series is a welcome addition to a somewhat sparse in the literature on urgent and emergent colorectal
laparoscopic surgery. I have two question topics for you. Your classification of cases as urgent or emergency seems quite straight forward.
Based on the surgical indications, however, some of these patients were more likely admitted prior to surgical consultation. How many
of these patients went to the OR on their very first hospital day? What was the typical length of preoperative stay for patients not operated
on the day of admission?
Second, two surgeons performing 500 laparoscopic colon cases over three years represents a very experienced team. Would you comment
on the degree of increased difficulty with these urgent and emergent cases? Are these cases so inherently different as to incur a learning
curve of their own?
And, finally, in your opinion, how many elective cases should one undertake before considering this type of surgery?
MR. STULBERG: Approximately 75 to 80 percent of our cases in both groups were considered emergent, requiring that they go to the
operating room on the first day that they were seen by the surgical service. Unfortunately, we don’t have the number to give you on how
many patients were sitting on medical services before their consultation to the surgical service, but we will certainly include that in a
subanalysis.
Second, it has been communicated to me that the level of difficulty performing these cases in the emergency setting is certainly increased,
but I think that I would have to defer to Dr. Champagne to answer your question about the learning curve.
DR. BRADLEY J. CHAMPAGNE (Cleveland, Ohio): Thanks, Phil. Regarding the appropriateness of introducing laparoscopic
colectomy in the emergent setting into your practice and the learning curve, I think the best decision tree is the following: when you first
evaluate the patient, ask yourself whether you would approach that patient electively with a laparoscopic colectomy based on their
comorbidities and previous surgery. If the answer is “yes,” then you can entertain the question. More important than a number, one should
consider the disease process itselfand what the procedure will entail in the patient. For instance, there is a huge spectrum of patients.
Somebody with a perforated right colon after a colonoscopy, otherwise healthy, is completely different than an elderly patient with
multiple comorbidities and C-difficile colitis. So when you’re comfortable doing elective laparoscopic colectomy, I would advise starting
at the early end of the spectrum doing a total colectomy for a GI bleed where anatomical planes are not disturbed or a perforated
colonoscopy, likewise, and also considering the patient comorbidities. Rather than a specific number, it is really disease based the surgery
that’s required and the patient. I think once you’re comfortable doing laparoscopic elective colectomy, you can start entertaining these
cases in the early end of the curve.
DR. AHMED A. MEGUID (St. Clair Shores, Michigan): I was wondering if you could comment on your leak rate. I notice the number
of stomas you created on an urgent basis was actually I consider fairly low, so I was wondering if you had any data on that? If there is
any difference between open versus laparoscopic.
MR. STULGER: Yes, we collect data on leak rates. There was no difference between the laparoscopic and open group. There were
actually two leaks, both occurred in the open group.
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Abstract
BACKGROUND—Laparoscopic colectomy has become the standard of care for elective resections;
however, there are few data regarding laparoscopy in the emergency setting.

METHODS—Using a prospectively collected database, we identified 94 patients who underwent
an emergency colectomy between August 2005 and July 2008. Laparoscopic operations were
performed in 42 patients and were compared to 25 who were suitable for laparoscopy but received
open colectomy.

RESULTS—The groups had similar demographics with no difference in age, gender or surgical
indications. Blood loss was lower (118ml vs. 205ml, p <0.01) and postoperative stay shorter (8 vs.
11 days, p = 0.02) in the laparoscopic patients, and perioperative mortality rates were similar between
the two groups (1 vs. 3, p = 0.29).

CONCLUSIONS—With increasing experience, laparoscopic colectomy is a feasible option in
certain emergency situations and is associated with shorter hospital stay, less morbidity, and similar
mortality to that of open operation.

SUMMARY—Laparoscopic colectomy has become the standard of care for elective resections;
however, there are few data regarding laparoscopy in the emergency setting. We demonstrate that
increasing experience, laparoscopic colectomy is a feasible option in certain emergency situations
and is associated with shorter hospital stay, less morbidity, and similar mortality to that of open
operation.

Keywords
laparoscopic emergency colectomy; emergent colectomy; urgent colectomy laparoscopy; colectomy

INTRODUCTION
Laparoscopic colectomy has become the standard of care for elective management of benign
and malignant colonic disease. Prospective randomized studies and systematic reviews have
demonstrated the advantages of laparoscopic over open colectomy for elective surgery [1–5].
Despite these advantages, there are few data evaluating laparoscopy for emergency colorectal
procedures and there is skepticism regarding potential benefits [6].

Studies examining laparoscopy in the non-elective setting have evaluated acute colitis,
obstructing colon cancer and total colectomy; however, numbers have been small and generally
report unmatched case series or single pathologies [7–9]. In order to further our understanding
of the feasibility of using laparoscopy in the emergency setting, this study compares clinical
outcomes between laparoscopic and open surgery for left, right and total colectomy for a variety
of different pathologies in the emergent and urgent settings.

MATERIALS AND METHODS
Using an institutional review board approved, prospectively collected patient database, we
identified 94 patients who underwent emergency colectomy between August 2005 and July
2008. Additional patient demographics, indications for surgery, operative details, and
postoperative complications were collected retrospectively via chart review following approval
by the University Hospitals of Cleveland’s Institutional Review Board. Laparoscopic
emergency colectomies were performed in 42 consecutive patients who were compared to 25
open emergency colectomy patients. Patients were carefully selected based on prior surgery,
physical condition of patient, obesity, pathology, procedure, operative note review, and a
discussion about case suitability for laparoscopy with the attending surgeon. Emergency
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colectomy included both emergent and urgent colectomy, and was considered emergent if the
procedure was booked as an emergency mandating the operating room staff has a team available
as soon as possible. A procedure was considered urgent, if the patient was unable to be
discharged because of their deteriorating condition and then underwent surgery while in the
hospital.

Diagnoses included bowel obstruction, perforated viscus, fulminant colitis, ischemia or
uncontrollable gastrointestinal hemorrhage. Patients requiring with severe hemodynamic
lability on inotropes, toxic megacolon, peritonitis in the setting of morbid obesity, prior
colectomy or a body mass index > 55 were excluded from the open colectomy group as they
would not have been suitable for laparoscopic colectomy. No patient received a preoperative
bowel preparation. Conversion was defined as an incision over eight centimeters or operating
through the extraction incision. All conversions were included in the laparoscopic group for
analysis based on an intention to treat model.

Age, gender, body mass index, admission date, admission status, operative date, operation,
time to flatus, time to first bowel movement, intra-operative complications, postoperative
complications, discharge date, and discharge status were collected prospectively. Previous
abdominal operations, comorbidities, indication for surgery, operative time, estimated blood
loss, time to resuming diet, time to full ambulation, post-operative diagnosis, and 30 day re-
admission rate were collected retrospectively.

Statistical analysis was performed using STATA™ 9.1 (©StatCorp; College Station, Texas,
USA). A two-sided unpaired Student’s T-test was used for normally-distributed continuous
variables, and two-sided Wilcoxon Rank-sum (Mann-Whitney U) tests were for non-
parametric data. Chi-squared tests and Fisher’s Exact Test were used to compare proportions.

RESULTS
Ninety-four emergency colectomy cases were identified. Fifty-two patients underwent open
emergency colectomies and 42 patients received laparoscopic emergency colectomies.
Twenty-seven patients were excluded from the open group (Figure I) because of the above-
mentioned criteria. Two patients were excluded from the laparoscopic group because of a
primary hand assisted approach. Twenty (80%) of the open cases and 32 (80%) of the
laparoscopic cases were emergent. There were four conversions in the laparoscopic group all
of which were emergent.

There was no difference between groups (Table I) in age (60.1 vs. 61.5, p=0.789), Body Mass
Index (26.0 vs. 27.5, p=0.873), ASA grade (2.88 vs. 2.85, p=0.78), number of co-morbidities
(1.9 vs. 1.9, 0.987), or number with prior abdominal surgery (60% vs. 53%, 0.55). Of the 20
laparoscopic patients with prior surgery, only one required conversion to open for adhesions.
Types of co-morbidities and surgical risk factors were compared between groups with no
significant differences except for smoking and drinking status, which were higher in the open
group (p=0.02).

Mean operative time was 180 minutes (median=165) for the open group and 159 minutes
(median = 160) for the laparoscopic group (p=0.105) (Table II). Blood loss was significantly
greater in open cases. Primary anastomosis was performed in 16% of open patients and 37%
of laparoscopic patients; however, the difference was not statistically significant (0.093).

Laparoscopic patients had less post-operative ileus with fewer days to flatus (7.2 vs. 5.2,
p=0.04) and days to diet (8.7 vs. 6.2, p=0.02). A shorter postoperative stay (11.3 days vs. 7.9
days, p=0.025) was also noted. Average time in the ICU was also reduced (Table 3). To adjust
for baseline differences in smoking status, drinking status, and source of admission, these
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variables were used as covariates in a risk-adjusted analysis of postoperative length of stay.
None of the added covariates were statistically significant predictors of increased length of
stay, and operative approach remained a strong although non-statistically significant predictor
(p=0.07). The loss of statistical significance is most-likely due to small sample sizes and
subsequent loss of power.

CONCLUSIONS
Few studies address the feasibility of laparoscopic colectomy in the emergency setting. In a
case-control study comparing laparoscopic total colectomy for acute colitis with a matched
open colectomy group, Marcello and colleagues found that laparoscopic total colectomy was
feasible and led to a faster recovery [10]. Ng and colleagues used seven consecutive patients
to study the role of emergency laparoscopically assisted right hemicolectomy for obstructing
right-sided colon carcinoma, and found this approach demonstrated favorable short-term
clinical outcomes and an acceptable number of lymph nodes removed [9]. Bleier and colleagues
evaluated 11 laparoscopic patients and 7 open controls that had iatrogenic perforation after
colonoscopy with all injuries being repaired without resection [12]. They found laparoscopy
resulted in decreased morbidity, decreased length of stay, and gave a shorter incision than open
controls. More recently, Fowkes et al. evaluated the role of laparoscopic subtotal emergency
colectomy in medically resistant patients with ulcerative colitis and found that the approach
was safe and reduced length of stay [11].

In the current study, we included patients that underwent laparoscopic colectomy in both the
urgent and the emergent setting. Although two coauthors (CD and BC) have performed more
than 500 laparoscopic colorectal procedures between 2005 and 2008, emergency laparoscopic
colectomy is still being used sparingly in our practice. The present study revealed that
laparoscopy can be used safely and effectively in the emergent setting for a variety of
presentations, and that the outcomes achieved with this approach approximate those of a
standard open approach. The lower number of complications, decreased average ICU stay and
statistically significantly lower postoperative length of stay suggest that emergent laparoscopic
colectomy is feasible.

This study builds on previous studies by adding an appropriate comparison group and by
increasing the sample size used to evaluate the laparoscopic approach. As our understanding
of the risks and benefits of laparoscopic equipment grows, further studies are needed to
prospectively evaluate the role of laparoscopy in select emergency situations. It should also be
stressed that the steep learning curve for elective laparoscopic colectomy must be overcome
before these procedures are attempted in the urgent or emergent setting.
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Figure 1.

Stulberg et al. Page 6

Am J Surg. Author manuscript; available in PMC 2010 March 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Stulberg et al. Page 7
Ta

bl
e 

I
Pa

tie
nt

 C
ha

ra
ct

er
is

tic
s a

t P
re

se
nt

at
io

n

O
pe

n
L

ap
ar

os
co

pi
c

M
ea

n
(M

ed
ia

n)
[R

an
ge

]
M

ea
n

(M
ed

ia
n)

[R
an

ge
]

P-
va

lu
e

N
o.

 o
f S

ub
je

ct
s

25
40

A
ge

 (y
ea

rs
)

60
.1

 (6
5)

[1
9–

84
]

61
.5

 (6
3)

[1
8–

93
]

0.
78

9

Fe
m

al
e

14
 (5

6%
)

23
 (5

8%
)

0.
90

5

R
ac

e 
(W

hi
te

)
17

 (6
8%

)
33

 (8
3%

)
0.

17
7

B
M

I (
K

g/
m

2 )
26

.0
 (2

4.
9)

[1
9–

36
]

27
.5

 (2
5.

7)
[1

6–
58

]
0.

87
3

Pa
st

 S
ur

gi
ca

l H
is

to
ry

15
 (6

0%
)

21
 (5

2.
5%

)
0.

55
4

A
SA

 G
ra

de
0.

77
7

 
2

7 
(2

8%
)

12
 (3

0%
)

 
3

14
 (5

6%
)

23
 (5

8%
)

 
4

4 
(1

6%
)

4 
(1

0%
)

 
5

0
1 

(3
%

)

E
m

er
ge

nc
y 

St
at

us
 (E

m
er

ge
nt

)
20

 (8
0%

)
32

 (8
0%

)
1.

00
0

C
om

or
bi

di
tie

s

 
D

M
6 

(2
4%

)
6 

(1
8%

)
0.

54
9

 
H

T
N

10
 (4

0%
)

17
 (4

3%
)

0.
84

2

 
C

A
D

4 
(1

6%
)

11
 (2

8%
)

0.
37

1

 
C

O
PD

2 
(8

%
)

4 
(1

0%
)

1.
00

0

 
C

R
I

3 
(1

2%
)

6 
(1

5%
)

1.
00

0

 
H

yp
er

ch
ol

es
te

ro
le

m
ia

5 
(2

0%
)

11
 (2

8%
)

0.
49

5

 
C

H
F

2 
(8

%
)

2 
(5

%
)

0.
63

5

 
A

fib
4 

(1
6%

)
3 

(8
%

)
0.

41
5

O
th

er
 R

is
k 

Fa
ct

or
s

 
H

x 
C

a
1 

(4
%

)
3 

(8
%

)
0.

56
8

 
D

x 
C

a
3 

(1
2%

)
7 

(1
8%

)
0.

72
9

 
H

x 
M

I
1 

(4
%

)
5 

(1
3%

)
0.

39
3

 
H

x 
St

ro
ke

3 
(1

2%
)

0
0.

05
3

 
H

x 
C

ro
hn

s
3 

(1
2%

)
4 

(1
0%

)
1.

00
0

 
H

x 
U

C
2 

(8
%

)
6 

(1
5%

)
0.

47
1

Am J Surg. Author manuscript; available in PMC 2010 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Stulberg et al. Page 8

O
pe

n
L

ap
ar

os
co

pi
c

M
ea

n
(M

ed
ia

n)
[R

an
ge

]
M

ea
n

(M
ed

ia
n)

[R
an

ge
]

P-
va

lu
e

N
o.

 o
f S

ub
je

ct
s

25
40

 
C

ur
re

nt
 S

te
ro

id
 U

se
5 

(2
0%

)
10

 (2
5%

)
0.

64
2

 
R

ec
en

t C
he

m
ot

he
ra

py
1 

(4
%

)
4 

(1
0%

)
0.

37
7

 
C

ur
re

nt
 S

m
ok

er
11

 (4
4%

)
7 

(1
8%

)
0.

02
0

 
C

ur
re

nt
 H

ea
vy

 D
ri

nk
er

9 
(3

6%
)

5 
(1

3%
)

0.
02

0

Pr
eo

pe
ra

tiv
e 

D
ia

gn
os

is
0.

49
3

 
A

cu
te

 C
ol

iti
s

8 
(3

2%
)

11
 (2

8%
)

 
Pe

rf
or

at
ed

 V
is

cu
s -

 D
R

9 
(2

6%
)

12
 (3

0%
)

 
Pe

rf
or

at
ed

 V
is

cu
s -

 Ia
1 

(4
%

)
2 

(5
%

)

 
O

bs
tr

uc
tio

n
4 

(1
6%

)
8 

(2
0%

)

 
Is

ch
em

ia
3 

(1
2%

)
2 

(5
%

)

 
G

I B
le

ed
0

5 
(1

3%
)

* Pe
rc

en
ta

ge
s m

ay
 n

ot
 su

m
 to

 1
00

%
 d

ue
 to

 ro
un

di
ng

A
bb

re
vi

at
io

ns
 in

 ta
bl

e:
 D

M
=D

ia
be

te
s M

el
lit

us
, H

TN
=H

yp
er

te
ns

io
n,

 C
A

D
=C

or
on

ar
y 

A
rte

ry
 D

is
ea

se
, C

O
PD

=C
hr

on
ic

 O
bs

tru
ct

iv
e 

Pu
lm

on
ar

y 
D

is
ea

se
, C

R
I=

C
hr

on
ic

 R
en

al
 In

su
ff

ic
ie

nc
y,

C
H

F=
C

on
ge

st
iv

e 
H

ea
rt 

Fa
ilu

re
, A

fib
=A

tri
al

 F
ib

ril
la

tio
n,

 H
x 

C
a=

H
is

to
ry

 o
f C

an
ce

r, 
D

x 
C

a=
D

ia
gn

os
is

 o
f C

an
ce

r o
n 

A
dm

is
si

on
, H

x 
M

I=
H

is
to

ry
 o

f M
yo

ca
rd

ia
l I

nf
ar

ct
io

n,
 H

x=
H

is
to

ry
, U

C
=U

lc
er

at
iv

e
C

ol
iti

s, 
D

R
=D

is
ea

se
 R

el
at

ed
, I

a=
Ia

tro
ge

ni
c.

Am J Surg. Author manuscript; available in PMC 2010 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Stulberg et al. Page 9
Ta

bl
e 

II
In

tra
-o

pe
ra

tiv
e 

St
at

is
tic

s

O
pe

n
L

ap
ar

os
co

pi
c

M
ea

n
(M

ed
ia

n)
[R

an
ge

]
M

ea
n

(M
ed

ia
n)

[R
an

ge
]

P-
va

lu
e

N
o.

 o
f S

ub
je

ct
s

25
40

L
ap

ar
os

co
pi

ca
lly

 C
om

pl
et

ed
--

36
 (9

0%
)

T
yp

e 
of

 O
pe

ra
tio

n

 
R

ig
ht

 (L
R

H
)

7 
(2

8%
)

11
 (2

8%
)

0.
57

4

 
L

ef
t o

r 
Si

gm
oi

d 
(L

L
H

)
9 

(3
6%

)
19

 (4
8%

)

 
T

ot
al

 (L
T

C
)

9 
(3

6%
)

10
 (2

5%
)

E
st

im
at

ed
 B

lo
od

 L
os

s (
m

L
)

20
5 

(1
75

)
11

8 
(1

00
)

0.
00

6

U
ri

ne
 O

ut
pu

t (
m

L
)

19
8 

(1
75

)
20

3 
(1

75
)

0.
54

1

O
pe

ra
tiv

e 
T

im
e 

(m
in

ut
es

)
18

0 
(1

65
)

[1
20

–3
00

]
15

9 
(1

60
)

[8
0–

30
0]

0.
10

6

L
en

gt
h 

of
 In

ci
si

on
 (c

m
)

19
 (2

0)
[1

5–
20

]
6 

(5
)

[3
–2

0]
<0

.0
1

In
tr

ao
pe

ra
tiv

e 
B

lo
od

 T
ra

ns
fu

si
on

6 
(2

4%
)

3 
(8

%
)

0.
07

6

In
tr

ao
pe

ra
tiv

e 
St

om
a

21
 (8

4%
)

25
 (6

3%
)

0.
09

3

In
tr

ao
pe

ra
tiv

e 
C

om
pl

ic
at

io
n

0
3 

(8
%

)
0.

27
9

* Pe
rc

en
ta

ge
s m

ay
 n

ot
 su

m
 to

 1
00

%
 d

ue
 to

 ro
un

di
ng

Am J Surg. Author manuscript; available in PMC 2010 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Stulberg et al. Page 10
Ta

bl
e 

III
Po

st
op

er
at

iv
e 

O
ut

co
m

es

O
pe

n
L

ap
ar

os
co

pi
c

M
ea

n
(M

ed
ia

n)
[R

an
ge

]
M

ea
n

(M
ed

ia
n)

[R
an

ge
]

P-
va

lu
e

N
o.

 o
f S

ub
je

ct
s

25
40

Po
st

op
er

at
iv

e 
C

ou
rs

e

 
T

im
e 

to
 F

la
tu

s (
da

ys
)

7.
2 

(5
)

[2
–2

0]
5.

2 
(4

)
[0

–2
3]

0.
04

3

 
T

im
e 

to
 B

ow
el

 M
ov

em
en

t (
da

ys
)

8.
6 

(7
)

[2
–3

0]
5.

9 
(5

)
[1

–2
3]

0.
08

3

 
T

im
e 

to
 R

eg
ul

ar
 D

ie
t (

da
ys

)
8.

7 
(8

)
[3

–3
0]

6.
2 

(5
)

[1
–2

3]
0.

01
6

 
T

im
e 

to
 D

is
ch

ar
ge

 (d
ay

s)
**

11
.3

 (9
)

[4
–3

6]
7.

9 
(7

)
[2

–2
5]

0.
02

5

E
ar

ly
 P

os
to

pe
ra

tiv
e 

C
om

pl
ic

at
io

ns
§

15
 (6

3%
)

18
 (4

6%
)

0.
20

7

Po
st

op
er

at
iv

e 
E

ar
ly

 C
om

pl
ic

at
io

ns
**

*

 
IC

U
 S

ta
y 

R
eq

ui
re

d
12

 (4
8%

)
13

 (3
3%

)
0.

21
1

 
IC

U
 L

en
gt

h 
of

 S
ta

y
7.

6 
(0

)
[0

–6
0]

0.
7 

(0
)

[0
–5

]
0.

05
2

 
T

ot
al

 P
ar

en
te

ra
l N

ut
ri

tio
n

8 
(3

5%
)

13
 (3

3%
)

0.
85

3

 
Po

st
op

er
at

iv
e 

In
tu

ba
tio

n
6 

(2
5%

)
3 

(8
%

)
0.

06
9

 
Su

rg
ic

al
 S

ite
 In

fe
ct

io
n

4 
(1

7%
)

8 
(2

1%
)

1.
00

0

 
A

bs
ce

ss
2 

(8
%

)
3 

(8
%

)
1.

00
0

 
D

ee
p 

V
ei

n 
T

hr
om

bo
si

s
3 

(1
3%

)
1 

(3
%

)
0.

15
0

 
U

ri
na

ry
 T

ra
ck

 In
fe

ct
io

n
2 

(8
%

)
4 

(1
0%

)
1.

00
0

 
Pn

eu
m

on
ia

2 
(8

%
)

1 
(3

%
)

0.
55

2

 
Pu

lm
on

ar
y 

E
m

bo
lis

m
1 

(4
%

)
1 

(3
%

)
1.

00
0

 
M

yo
ca

rd
ia

l I
nf

ar
ct

io
n

2 
(8

%
)

1 
(3

%
)

0.
55

2

 
B

lo
od

 T
ra

ns
fu

si
on

 R
eq

ui
re

d
5 

(2
1%

)
3 

(8
%

)
0.

24
1

 
D

eh
is

ce
nc

e
1 

(4
%

)
0

0.
38

1

 
A

ny
 O

th
er

4 
(1

7%
)

3 
(8

%
)

0.
41

2

D
is

ch
ar

ge
 S

ta
tu

s

 
H

om
e

18
 (7

2%
)

26
 (6

5%
)

0.
12

7

 
Sk

ill
ed

 N
ur

si
ng

 F
ac

ili
ty

4 
(1

6%
)

13
 (3

3%
)

30
 D

ay
 C

om
pl

ic
at

io
ns

 
R

ea
dm

is
si

on
 w

ith
in

 3
0 

da
ys

2 
(8

%
)

3 
(8

%
)

1.
00

0

 
R

eo
pe

ra
tio

n 
w

ith
in

 3
0 

da
ys

1 
(4

%
)

2 
(5

%
)

1.
00

0

Am J Surg. Author manuscript; available in PMC 2010 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Stulberg et al. Page 11

O
pe

n
L

ap
ar

os
co

pi
c

M
ea

n
(M

ed
ia

n)
[R

an
ge

]
M

ea
n

(M
ed

ia
n)

[R
an

ge
]

P-
va

lu
e

N
o.

 o
f S

ub
je

ct
s

25
40

 
M

or
ta

lit
y 

w
ith

in
 3

0 
da

ys
2 

(8
%

)
1 

(3
%

)
0.

54
4

* Pe
rc

en
ta

ge
s m

ay
 n

ot
 su

m
 to

 1
00

%
 d

ue
 to

 ro
un

di
ng

**
Ti

m
e 

fr
om

 C
ol

ec
to

m
y 

to
 D

is
ch

ar
ge

 (a
.k

.a
. P

os
t-o

pe
ra

tiv
e 

Le
ng

th
 o

f S
ta

y)

**
* Th

er
e 

w
er

e 
no

ne
 o

f t
he

 fo
llo

w
in

g:
 A

na
st

om
ot

ic
 L

ea
k,

 F
is

tu
la

.

§ A
ll 

Ea
rly

 C
om

pl
ic

at
io

ns
 e

xc
ep

t I
C

U
 S

ta
y 

an
d 

TP
N

Am J Surg. Author manuscript; available in PMC 2010 March 1.


