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Abstract

Purpose No evidences supporting or not the use of intra-abdominal drain (AD) in minimally invasive right
colectomies have been published. This study aims to assess the outcomes on its use after robotic or laparoscopic
right colectomies.

Methods This is a multicenter propensity score matched study including patients who underwent minimally invasive right
colectomy with (AD group) or without (no-AD group) the use of AD between February 1, 2007, and January 31, 2018. AD
patients were matched to no-AD patients in a 1:1 ratio. Main outcomes were postoperative morbidity and mortality and
anastomotic leak.

Results A total of 653 patients were included. Of 149 (22.8%) no-AD patients, 124 could be matched. The rate of postoperative
complications (AD n =26, 21% vs. no-AD n =26, 21%; p = 1.000), mortality (AD n =2, 1.6% vs. no-AD n =1, 0.8%; p =
1.000), anastomotic leak (AD n =2, 1.6% vs. no-AD n =5, 4.0%; p = 0.453), and wound infection (AD n =9, 7.3% vs. no-AD
n =06,4.8%; p =0.581) did not significantly differ between the groups. Time to oral feeding was significantly shorter in the no-
AD group [2 (1-3) vs. 3 (2-3), p =0.0001]. The median length of hospital stay was 8 (IQR 7-9) in the AD group while it was 6
(IQR 5-9) in the no-AD group (p =0.010).

Conclusions In conclusion, the use of AD after minimally invasive right colectomies has no influence on postoperative morbidity
and mortality rates.
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Introduction right hemicolectomy [1, 2]. However, there is no recent liter-
ature supporting (or not) the use of AD, and the majority of the
Current Enhanced Recovery After Surgery (ERAS) guidelines ~ published studies dealt with its use after colorectal
do not recommend the use of intra-abdominal drain (AD) after =~ anastomoses.
Furthermore, no reports have evaluated the impact of the
54 Leonardo Solaini use of AD in the minimally invasive surgery era, as most of
leonardo.solaini2 @unibo. it the papers on this topic were published more than 20 years ago
[3-8].
As a possible consequence of this lack of evidence,
current studies on AD after either robotic or laparoscop-
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Material and methods

This study was conducted according to the Strengthening the
Reporting of Cohort Studies in Surgery (STROCSS) [17].

Study design and patients

In this retrospective cohort study, all consecutive patients who
underwent minimally invasive right colectomy (robotic or lap-
aroscopic) in three Italian high-volume centers between
February 1, 2007, and January 31, 2018, were included.
Patients were grouped according to the use of intraabdominal
drain: AD or no-AD.

This institutional review board—approved study was con-
ducted in accordance with the ethical standards and with the
Helsinki Declaration of 1964 and later versions.

Variables and definitions

Baseline characteristics collected included sex, age, American
Society of Anesthesiologists (ASA) score, body mass index
(BMI), and indication for surgery (neoplasm vs. benign).
Operative variables collected included operative time, type
of anastomosis, conversion to open surgery and additional
resection. Primary outcomes were the rates of postoperative
complications and mortality. Secondary outcomes were the
rate of anastomotic leak, abdominal abscess, wound infection,
postoperative hemorrhage, and re-admissions within 90 days
from discharge. Time to first flatus, time to oral feeding, and
length of hospital stay were also recorded. Complications,
which were graded as proposed by Clavien et al. [18], were
recorded up to 90 days after the procedure. Anastomotic leak,
abdominal abscess, wound infection, and postoperative hem-
orrhage were defined as reported elsewhere [19]. In particular,
the anastomotic leak was defined as a defect of the intestinal
wall at the anastomotic site at imaging. A Penrose drain was
used in all procedure in the AD group.

Matching and statistical analysis

To minimize the impact of treatment allocation bias, patients
in AD group were matched to patients in no-AD group using
propensity scores. Multivariable logistic regression was per-
formed to estimate the propensity for drain placement for all
patients, regardless of the actual treatment received.
Propensity scores were based on preoperative (age, sex,
BMI, ASA score, and indication for surgery) and operative
(type of approach, type of anastomosis, operative time, con-
version to open surgery, and additional resection) variables
following the principles recommended by Austin et al. [20].
Nearest neighbor matching was performed in a 1:1 ratio with-
out replacement, and a caliper width of 0.2 standard deviation
(SD) was specified.
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Before matching, continuous variables were presented as me-
dian and interquartile (IQR) range and were compared using the
Mann-Whitney U test. Categorical data were presented as fre-
quencies with percentages and were compared using the chi-
square or Fisher’s exact test, as appropriate. After matching, the
Wilcoxon signed rank test was used to compare continuous data
while McNemar’s test was used for categorical variables.

Results
Total cohort

A total of 653 patients (504 AD vs 149 no-AD) were included
in the study. Patients’ preoperative characteristics are shown
in Table 1. The two groups significantly differed in terms of
sex (female, AD225, 44.8% vs no-AD 82, 55.0%; p =0.031)
BMI (>30, AD 50, 9.9% vs no-AD 24, 16.1%; p = 0.040) and
indication for surgery (neoplasm, AD 427, 84.7 vs no-AD141,
94.6; p =0.001). Operative outcomes are presented in Table 2.
The rate of robotic right colectomy (60.4% vs 46.2%, p =
0.003) and intracorporeal anastomosis (53.0% vs. 88.6%,
p <0.0001) were higher in the AD group. An additional re-
section was more often performed in the AD group (13.1% vs
8%, p =0.008). Median operative time was significantly lon-
ger in AD group [210 (165-270) vs. 180 (149-226), p <
0.0001].The drain was kept in place for a median duration of
5 days (IQR 4-6). The diagnosis of anastomotic leak was
made after a median of 4 (IQR 4-8.5) days in the AD group
versus 5 (IQR 3-5) in the no-AD group (p =0.161). Among
those patients who were diagnosed with anastomotic leak,
only two cases of in-hospital mortality were recorded in the
no-AD group (p =0.07) versus 0 in the AD group.
Anastomotic leaks with a Clavien-Dindo grade <2 were
found only in the AD group (n =2, p = 1.000).

All postoperative outcomes are shown in Table 3. Median
time to first flatus was shorter in no-AD group [2 (2-3) vs. 3
(2-3), p =0.0001]. No-AD was associated with shorter post-
operative hospital stay compared with AD [8 (7-10) vs. 6 (5—
8) days, p <0.0001].

Matched cohort

After matching, there were no significant differences in the var-
iables included in the propensity score (Tables 1 and 2).
Postoperative complications and mortality did not significantly
differ between the groups (Table 3). There was a tendency to-
ward significance in the difference in time to first flatus which
was shorter in the no-AD group [2 (2-3) vs. 3 (2-3), p =0.059].
Time to oral feeding was significantly shorter in the no-AD
group [2 (1-3) vs. 3 (2-3), p =0.0001]. The median length of
hospital stay was 8 (IQR 7-9) in the AD group while it was 6
(IQR 5-9) in the no-AD group (p =0.010).
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Table 1 Baseline characteristics
Total cohort Matched cohort
Variables n (%) Drain No drain P Drain No drain P
(n =504) (n =149) (n =124) n=124)
Age >65 348 (69.0) 101 (67.8) 0.763 83 (66.9) 85 (68.5) 0.894
<65 156 (30.9) 48 (32.2) 41 (33.1) 39 (31.4)
Sex F 225 (44.8) 82 (55.0) 0.031 65 (52.4) 66 (53.2) 1.000
M 279 (55.3) 67 (45.0) 59 (47.6) 58 (46.8)
BMI >30 50 (9.9) 24 (16.1) 0.040 13 (10.5) 19 (15.3) 0.362
<30 454 (90.1) 125 (83.9) 111 (89.5) 105 (84.7)
ASA score >2 117 23.2) 30 (20.1) 0.503 23 (18.5) 27 (21.8) 0.644
<2 387 (76.8) 119 (79.9) 101 (81.4) 97 (78.2)
Neoplasm Yes 427 (84.7) 141 (94.6) 0.001 109 (87.9) 116 (93.5) 0.167
No 77 (15.3) 8(5.3) 25 (20.7) 8(6.4)

Discussion

The use of intraabdominal drain does not affect the rate of post-
operative complications and mortality. Similar findings were also
found in a 20-year old metanalysis by Urbach et al. [8]. The
authors, examining 411 patients (223 drained versus 188 on-
drained) from four randomized controlled trial found no differ-
ences in mortality, clinical, and radiological leak, wound infections
and respiratory complications between the two groups. In 2004,
those results were confirmed by a pooled analysis on 1334 patients
from seven prospective studies by Petrowski et al. [21]. It must be
highlighted that these metanalyses, which are commonly cited as
the best available evidences on the use of drain in colorectal sur-
gery, were characterized by cohorts with extremely heterogeneous
types of colorectal resections and anastomoses, making their re-
sults difficult to interpret. In addition, those studies were per-
formed before the minimally invasive surgery era in colorectal
surgery. Our study tried to overcome the biases of the previous
reports being the first to investigate on the role of drainage in the
homogeneous population of minimally invasive right colectomies.

Table 2 Operative outcomes

In the present study, the drain did not prevent/favor the
occurrence of an anastomotic leak, and no significant differ-
ences were seen between the groups in both the total and the
matched cohort. Still, it seems that AD might have a role in the
early diagnosis of anastomotic leak: in our study, it was found
that patients the AD group were diagnosed with anastomotic
leak 1 day earlier than those in the no-AD group. This differ-
ence was not significant at statistical analysis, but we believe
that this may be found with larger samples. Unfortunately, the
largest studies investigating on the risk factors for anastomotic
leak following right colectomy [22, 23] did not provide data
on the use of drain and on its influence on the severity of the
complications. In the present cohort, two anastomotic leaks
(the only two with Clavien-Dindo grade below 2) were treated
with the AD, and they do not require interventions.
Furthermore, we found a trend toward significance the anas-
tomotic leak-related mortality rate between the two groups
(AD 0% versus no-AD 33%, p =0.07). In our opinion, these
results highlighted the need of additional studies, which deal
specifically with minimally invasive right colectomies, to

Total cohort Matched cohort
Variables Drain No drain p Drain No drain P
(n=504) (n=149) (n=124) (n=124)
Robotic —n- (%) 233 (46.2) 90 (60.4) 0.003 77 (62.1) 82 (66.1) 0.583
Laparoscopic —n- (%) 271 (53.8) 59 (39.6) 47 (37.9) 42 (33.9)
Operative time (min) — median — (IQR) 210 (165-270) 180 (149-226) <0.0001 200 (90-425) 200 (90-500) 0.104
Intracorporeal anastomosis —n- (%) Yes 267 (53.0) 132 (88.6) <0.0001 103 (83.1) 107 (86.3) 0.388
No 237 (47.0) 17 (11.4) 21(16.9) 17 (13.7)
Conversion to open surgery —n- (%) Yes 13 (2.6) 3(2.0) 1.000 2 (1.6) 324 1.000
No 491 (97.4) 146 (98.0) 122 (98.4) 121 (97.6)
Additional resection —n- (%) Yes 66 (13.1) 8 (5.3) 0.008 10 (8.1) 8 (6.4) 0.790
No 438 (86.9) 141 (94.6) 114 (91.9) 116 (93.5)
Number of lymph nodes harvested 23 (16-29) 23 (16-26) 0.064 21 (16-28) 22 (16-26) 0.517

(n) — median — (IQR)
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Table 3  Postoperative outcomes
Total cohort Matched cohort
Variables Drain No drain P Drain No drain P
(n=504) (n=149) (n=124) (n=124)
Postoperative complications —n- (%) Yes 121 (24.0) 31 (20.8) 0.442 26 (21.0) 26 (21.0) 1.000
No 383 (76.0) 118 (79.2) 98 (79.0) 98 (79.0)
Postoperative mortality —n- (%) Yes 3(0.6) 2(1.3) 0.321 2 (1.6) 1(0.8) 1.000
No 501 (99.4) 147 (98.7) 122 (98.4) 123 (99.2)
Postoperative complications Clavien-Dindo>2 —n- (%) Yes 37(7.3) 11 (7.4) 1.000 10 (8.1) 9(7.3) 1.000
No 467 (92.6) 138 (92.6) 114 (92.9) 115 (92.7)
Anastomotic leak —n- (%) Yes 15 (3.0) 6 (4.0) 0.597 2 (1.6) 5(4.0) 0.453
No 489 (97.0) 143 (96.0) 122 (98.4) 119 (96.0)
‘Wound infection —n- (%) Yes 47 (9.3) 7 (4.0) 0.089 9(7.3) 6 (4.8) 0.581
No 457 (90.7) 142 (95.3) 115 (92.7) 118 (95.2)
Abdominal abscess —n- (%) Yes 8 (1.6) 3(2.0) 0.720 1(0.8) 2 (1.6) 1.000
No 496 (98.4) 146 (98.0) 123 (99.2) 122 (98.4)
Postoperative hemorrhage —n- (%) Yes 19 (3.7) 11 (7.4) 0.067 4(3.2) 11 (8.9) 0.092
No 485 (96.3) 138 (92.6) 120 (96.8) 103 (83.1)
Re-admissions <90 days —n- (%) Yes 10 (2.0) 1(0.7) 0471 2 (1.6) 0(0) 0.500
No 494 (98.0) 148 (99.3) 122 (98.4) 124 (100)
Time to first flatus (days) -median- (IQR) 3(2-3) 2(2-3) 0.0001 3(2-3) 2(2-3) 0.059
Oral feeding (days) —median- (IQR) 3(2-4) 2 (1-2.5) <0.0001 3(2-3) 2(1-3) <0.0001
Hospital stay (days) —median- (IQR) 8 (7-10) 6 (5-8) <0.0001 8 (7-9) 6 (5-9) 0.010

understand whether patients at high risk of anastomotic leak
could benefit from the use of abdominal drain.

It has been reported that the use of drain was a factor
associated with a higher rate of wound infections, especially
in patients with diabetes [24]. Our results did not show any
differences in such a rate between the two groups even in the
post-match analysis; however, it must be highlighted that we
could not retrieve any details about comorbidities, being the
ASA score the sole marker of patients’ preoperative
conditions.

Time to first flatus, time to oral feeding, and hospital stay,
which could have been altered by the type of anastomosis per-
formed [25], were significantly shorter in the no-AD group even
in the post-match analysis. These findings might be related to the
presence of the abdominal drain; however, it must be considered
that those outcomes may have also been influenced by variations
in the protocols of postoperative care during the study period. As
such, several studies showed that enhanced recovery protocols,
which do not recommend the routine use of intraabdominal
drain, are significantly correlated with improved outcomes and
decreased hospital stay [26]. However, a shorter length of hospi-
tal stay in the no-AD group was also found in the studies by
Hagmueller et al. (mean AD 14.9 vs no-AD 13.3 days) [3] and
Sagar et al. (median 12 versus 13 days) [7], which were pub-
lished much earlier than the introduction of enhanced recovery
protocols. This might suggest that not using the intraabdominal
drainage may improve functional outcomes and, thus, shorten the
length hospital stay.
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This study has a few limitations linked to its retrospective
nature. First, we could not retrieve all perioperative data about
the risk factors for anastomotic leak, and thus, we could not use
them in the calculation of the propensity scores and, consequently,
in the matching processes. Similarly, information about blood loss,
which is an intraoperative factor affecting the decision of using
AD, could not be found and, therefore, post-match grouping might
have carried the biases linked to this missing variable. Third, the
effect of learning curve was not considered in the analysis, and
results should also be interpreted in light of this latter variable.
Finally, no details about enhanced recovery protocols were report-
ed, and they could have had an impact on postoperative outcomes.

In conclusion, the use of AD after minimally invasive right
colectomies has no influence on postoperative morbidity rate.
No-AD patients may have a faster recovery and an earlier
hospital discharge.

Authors’ contributions All authors contributed to the study conception and
design. Data collection was performed by Francesca Pecchini, Giulia Vitali,
Andrea Avanzolini, and Paolo Checcacci. Analyses were performed by
Leonardo Solaini, Davide Cavaliere, Fouzia Mecheri, Federico Perna, and
Alessandro Cucchetti. The first draft of the manuscript was written by
Leonardo Solaini, and all authors commented on previous versions of the
manuscript. All authors read and approved the final manuscript.

Compliance with ethical standards

This institutional review board—approved study was conducted in accor-
dance with the ethical standards and with the Helsinki Declaration of
1964 and later versions.



Int J Colorectal Dis (2019) 34:2137-2141

2141

This article does not contain any studies with animals performed by

any of the authors.

Conflict of interest The authors declare that they have no conflict of
interest.

References

10.

11.

12.

Carmichael JC, Keller DS, Baldini G, Bordeianou L, Weiss E, Lee
L, Boutros M, McClane J, Feldman LS, Steele SR (2017) Clinical
practice guidelines for enhanced recovery after colon and rectal
surgery from the American Society of Colon and Rectal Surgeons
and Society of American Gastrointestinal and Endoscopic
Surgeons. Dis Colon Rectum 60(8):761-784. https://doi.org/10.
1097/der.0000000000000883

Gustafsson UO, Scott MJ, Schwenk W, Demartines N, Roulin D,
Francis N, McNaught CE, Macfie J, Liberman AS, Soop M, Hill A,
Kennedy RH, Lobo DN, Fearon K, Ljungqvist O (2013) Guidelines
for perioperative care in elective colonic surgery: Enhanced Recovery
After Surgery (ERAS((R))) Society recommendations. World J Surg
37(2):259-284. https://doi.org/10.1007/s00268-012-1772-0
Hagmuller E, Lorenz D, Werthmann K, Trede M (1990) Uses and
risks of drainage following elective colon resection. A prospective,
randomized and controlled clinical study. Chirurg 61(4):266-271
Hoffmann J, Shokouh-Amiri MH, Damm P, Jensen R (1987) A
prospective, controlled study of prophylactic drainage after colonic
anastomoses. Dis Colon Rectum 30(6):449-452

Johnson CD, Lamont PM, Orr N, Lennox M (1989) Is a drain
necessary after colonic anastomosis? J R Soc Med 82(11):661-664
Merad F, Yahchouchi E, Hay JM, Fingerhut A, Laborde Y,
Langlois-Zantain O (1998) Prophylactic abdominal drainage after
elective colonic resection and suprapromontory anastomosis: a
multicenter study controlled by randomization. French
Associations for Surgical Research. Arch Surg 133(3):309-314
Sagar PM, Couse N, Kerin M, May J, MacFie J (1993) Randomized
trial of drainage of colorectal anastomosis. BrJ Surg 80(6):769-771
Urbach DR, Kennedy ED, Cohen MM (1999) Colon and rectal
anastomoses do not require routine drainage: a systematic review
and meta-analysis. Ann Surg 229(2):174-180

Fabozzi M, Allieta R, Brachet Contul R, Grivon M, Millo P, Lale-
Murix E, Nardi M Jr (2010) Comparison of short- and medium-
term results between laparoscopically assisted and totally laparo-
scopic right hemicolectomy: a case-control study. Surg Endosc
24(9):2085-2091. https://doi.org/10.1007/s00464-010-0902-8
Frasson M, Granero-Castro P, Ramos Rodriguez JL, Flor-Lorente
B, Braithwaite M, Marti Martinez E, Alvarez Perez JA, Codina
Cazador A, Espi A, Garcia-Granero E (2016) Risk factors for anas-
tomotic leak and postoperative morbidity and mortality after elec-
tive right colectomy for cancer: results from a prospective,
multicentric study of 1102 patients. Int J Color Dis 31(1):105—
114. https://doi.org/10.1007/s00384-015-2376-6

loannidis A, Kontzoglou K, Kouraklis G, Machairas N,
Chrysoheris P, Antonakopoulos F, Konstantinidis M, Filippou D,
Skandalakis P, Konstantinidis K (2018) Short-term outcomes in
patients with colon cancer treated with robotic right colectomy. J
Buon 23(2):317-321

Jian-Cheng T, Shu-Sheng W, Bo Z, Jian F, Liang Z (2016) Total lap-
aroscopic right hemicolectomy with 3-step stapled intracorporeal
isoperistaltic ileocolic anastomosis for colon cancer: an evaluation of
short-term outcomes. Medicine (Baltimore) 95(48):¢5538. https:/doi.
0rg/10.1097/md.0000000000005538

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Kahokehr A, Sammour T, Zargar-Shoshtari K, Srinivasa S, Hill AG
(2010) Recovery after open and laparoscopic right hemicolectomy:
a comparison. J Surg Res 162(1):11-16. https://doi.org/10.1016/j.
j8s.2010.02.008
Luca F, Ghezzi TL, Valvo M, Cenciarelli S, Pozzi S, Radice D, Crosta
C, Biffi R (2011) Surgical and pathological outcomes after right
hemicolectomy: case-matched study comparing robotic and open sur-
gery. Int J Med Robot 7(3):298-303. https://doi.org/10.1002/rcs.398
Trastulli S, Coratti A, Guarino S, Piagnerelli R, Annecchiarico M,
Coratti F, Di Marino M, Ricci F, Desiderio J, Cirocchi R, Parisi A
(2015) Robotic right colectomy with intracorporeal anastomosis com-
pared with laparoscopic right colectomy with extracorporeal and
intracorporeal anastomosis: a retrospective multicentre study. Surg
Endosc 29(6):1512-1521. https://doi.org/10.1007/300464-014-3835-9
Zimmermann M, Benecke C, Jung C, Hoffmann M, Nolde J,
Schloricke E, Bruch HP, Keck T, Laubert T (2016) Laparoscopic
resection of right colon cancer-a matched pairs analysis. Int J Color
Dis 31(7):1291-1297. https://doi.org/10.1007/s00384-016-2590-x
Agha RA, Borrelli MR, Vella-Baldacchino M, Thavayogan R,
Orgill DP (2017) The STROCSS statement: Strengthening the
Reporting of Cohort Studies in Surgery. Int J Surg 46:198-202.
https://doi.org/10.1016/j.1jsu.2017.08.586
Dindo D, Demartines N, Clavien PA (2004) Classification of sur-
gical complications: a new proposal with evaluation in a cohort of
6336 patients and results of a survey. Ann Surg 240(2):205-213
Solaini L, Cavaliere D, Pecchini F, Perna F, Bazzocchi F,
Avanzolini A, Marchi D, Checcacci P, Cucchetti A, Coratti A,
Piccoli M, Ercolani G (2018) Robotic versus laparoscopic right
colectomy with intracorporeal anastomosis: a multicenter compar-
ative analysis on short-term outcomes. Surg Endosc 33:1898—
1902. https://doi.org/10.1007/s00464-018-6469-5
Austin PC (2011) An introduction to propensity score methods for
reducing the effects of confounding in observational studies.
Multivar Behav Res 46(3):399-424. https://doi.org/10.1080/
00273171.2011.568786
Petrowsky H, Demartines N, Rousson V, Clavien PA (2004)
Evidence-based value of prophylactic drainage in gastrointestinal
surgery: a systematic review and meta-analyses. Ann Surg 240(6):
1074-1084 discussion 1084-1075
Bakker IS, Grossmann I, Henneman D, Havenga K, Wiggers T
(2014) Risk factors for anastomotic leakage and leak-related mor-
tality after colonic cancer surgery in a nationwide audit. Br J Surg
101(4):424-432; discussion 432. https://doi.org/10.1002/bjs.9395
group ESoCc (2017) The relationship between method of anasto-
mosis and anastomotic failure after right hemicolectomy and ileo-
caecal resection: an international snapshot audit. Color Dis. https:/
doi.org/10.1111/codi.13646
Sehgal R, Berg A, Figueroa R, Poritz LS, McKenna KJ, Stewart
DB, Koltun WA (2011) Risk factors for surgical site infections after
colorectal resection in diabetic patients. J Am Coll Surg 212(1):29—
34. https://doi.org/10.1016/j.jamcollsurg.2010.09.011
Solaini L, Bazzocchi F, Cavaliere D, Avanzolini A, Cucchetti A,
Ercolani G (2018) Robotic versus laparoscopic right colectomy: an
updated systematic review and meta-analysis. Surg Endosc 32(3):
1104-1110. https://doi.org/10.1007/s00464-017-5980-4
Greer NL, Gunnar WP, Dahm P, Lee AE, MacDonald R, Shaukat
A, Sultan S, Wilt TJ (2018) Enhanced recovery protocols for adults
undergoing colorectal surgery: a systematic review and meta-anal-
ysis. Dis Colon Rectum 61(9):1108-1118. https://doi.org/10.1097/
der.0000000000001160

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1097/dcr.0000000000000883
https://doi.org/10.1097/dcr.0000000000000883
https://doi.org/10.1007/s00268-012-1772-0
https://doi.org/10.1007/s00464-010-0902-8
https://doi.org/10.1007/s00384-015-2376-6
https://doi.org/10.1097/md.0000000000005538
https://doi.org/10.1097/md.0000000000005538
https://doi.org/10.1016/j.jss.2010.02.008
https://doi.org/10.1016/j.jss.2010.02.008
https://doi.org/10.1002/rcs.398
https://doi.org/10.1007/s00464-014-3835-9
https://doi.org/10.1007/s00384-016-2590-x
https://doi.org/10.1016/j.ijsu.2017.08.586
https://doi.org/10.1007/s00464-018-6469-5
https://doi.org/10.1080/00273171.2011.568786
https://doi.org/10.1080/00273171.2011.568786
https://doi.org/10.1002/bjs.9395
https://doi.org/10.1111/codi.13646
https://doi.org/10.1111/codi.13646
https://doi.org/10.1016/j.jamcollsurg.2010.09.011
https://doi.org/10.1007/s00464-017-5980-4
https://doi.org/10.1097/dcr.0000000000001160
https://doi.org/10.1097/dcr.0000000000001160

	The...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Material and methods
	Study design and patients
	Variables and definitions
	Matching and statistical analysis

	Results
	Total cohort
	Matched cohort

	Discussion
	References




