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Introduction

Abstract

Introduction: Intra-abdominal drains are often placed in emergency gastrointestinal sur-
gery procedures with the aim to prevent the formation of intra-abdominal collections (IAC)
and aid in their early detection. However, the evidence for this is debated. This scoping
review aims to evaluate the current evidence for their use in this setting.

Methods: A literature search was performed using MEDLINE via PubMed, Scopus, Web
of Science, Cochrane Library, and ClinicalTrials.gov. Primary studies published between
January 2000 and September 2023 that assessed intra-abdominal drain placement and post-
operative IAC formation in emergency gastrointestinal surgery were included.

Results: A total of 26 articles were identified. There was no strong evidence to suggest that
prophylactic intra-abdominal drain placement influences the formation of IAC in emergency
gastrointestinal procedures. There was a suggestion that drain placement may increase the
rate of surgical site infection and length of hospital stay. However, current studies on the
topic are of poor quality and high risk of bias.

Conclusion: The undifferentiated use of drains in emergency gastrointestinal surgery
should not be encouraged. Drain placement should be specific to the clinical context. Higher
quality research is warranted to better understand the influence drain placement has on post-
operative outcomes.

Surgical site infections (SSIs) are a common post-operative com-
plication following emergency gastrointestinal surgery, either as a

Emergency gastrointestinal surgery forms a core part of the gen-
eral surgeon’s workload, often providing a definitive manage-
ment option for a wide range of acute surgical pathologies, such
as perforated peptic ulcer disease, acute appendicitis, or bowel
obstruction. Indeed, in the United Kingdom between 30 000 and
50 000 emergency laparotomies' and 50 000 appendicectomies®>
are performed annually, while in the United States, over 850 000
emergency general surgical procedures are undertaken each

year.*

© 2024 The Authors.

superficial SSI or as an intra-abdominal collection (IAC).>® They
result in increased post-operative morbidity, longer hospital stays,
higher hospital costs, and increased overall mortality.” As a means
to reduce IAC formation, the use of intra-abdominal drains during
emergency gastrointestinal surgery has long been debated. Advo-
cates argue that their placement may act to prophylactically remove
blood, bile, or pus from the abdominal cavity, while also allowing
for the earlier detection of haemorrhage or anastomotic leak. How-
ever, the overall evidence for their influence on IAC reduction
remains conflicting.®
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Indeed, there is growing evidence that drains may increase the
risk of superficial SSIs, lead to greater analgesic and antibiotic
requirements, delay restoration of enteral feeding, and result in pro-
longed hospital stays.”'® As such, the benefits of drain placement
need to be weighed against the potential clinical harms. At present,
drain placement is often determined by individual surgeon prefer-
ence, which varies with the seniority of the lead surgeon.'' A more
evidence-based approach to this within emergency gastrointestinal
surgery is therefore required.

In this scoping review, we present the current evidence on the
use of prophylactic intra-abdominal drains in emergency
gastrointestinal surgery, in the context of IAC and their associated
morbidity. The aim of this review is to inform evidence-based
decision-making for the emergency general surgeon as they con-
sider best surgical practice for their patients.

Methods
Study aims

The primary aim of the study was to assess the efficacy of intra-
abdominal drain placement in reducing IAC rates in emergency
gastrointestinal surgery. Secondary aims included the impact of
intra-abdominal drain placement on morbidity outcomes and length
of hospital stay.

Literature search

A literature search was conducted in accordance with the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses for Scoping Reviews (PRISMA-ScR) guidelines.'?
The study protocol was uploaded and approved on PROSPERO
(ID CRD42023407140) prior to commencing the literature sea-
rch. The search strategy was devised based on searches in simi-
lar publications and developed through rounds of expert review
(Table S1). We included studies published between January
2000 and September 2023. Any study reporting on non-human
data or published in a language other than English was
excluded.

A literature search was undertaken using MEDLINE, Scopus,
Web of Science, Cochrane Central Register of Controlled Trials
(CENTRAL), and ClinicalTrials.gov databases. Any study with
primary data that compared drain placement versus no drain
placement in emergency gastrointestinal operations, with the pri-
mary outcome of intra-abdominal collection formation, was
included. All surgical approaches (including open, laparoscopic,
and robotic) were included in the search. Studies where drain
placement was evaluated as part of a surgical bundle implemen-
tation (including enhanced recovery after surgery (ERAS) path-
way) were excluded.

The search was performed by two independent reviewers
(TH and AH). Each reviewer screened initially by title, then
abstract, and finally by full article. Any disagreement in the final
list of articles was reviewed by a third independent reviewer (JK).
The risk of bias for each study was assessed using the ROBINS-I
tool for non-randomized studies'* and the ROB-2 tool for random-
ized studies.'*
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Data analysis

Initial review of the literature suggested a large heterogeneity
between the studies, precluding any quantifiable analysis. For this
reason, data were presented as a scoping review, written in prose.
Papers were collated by relevant surgical pathologies; papers were
reviewed broadly on the data relevant to either ‘Upper Gastrointes-
tinal & Small Bowel Procedures’, ‘Colorectal Procedures’, and
‘Open and Laparoscopic Appendicectomy’.

Results

Overall, 4597 articles were identified from the literature search for
the scoping review. After screening, 26 articles were included in
the final literature review (Fig. 1). The included studies are summa-
rized in Table 1; the overall quality of the included studies was
poor, with most studies having a high risk of bias (Table S2 and
Table S3).

Upper gastrointestinal and small bowel
procedures

For patients undergoing emergency gastrointestinal surgery for gas-
troduodenal or small bowel perforations, rates of SSI development
were equivalent for those with a drain placed and those
without.">™"” While there was a possible lower rate of post-
operative interventions associated with the use of a drain in one
study (1.9 vs. 5.6%; P = 0.003),'¢ there was also an increased
length of hospital stay with their use noted from another study
(6.9 days vs. 5.8 days; P < 0.001)."?

One notable study looked at intra-abdominal drain placement for
patients undergoing a laparotomy for typhoid intestinal perfora-
tion.'"® Typhoid fever predominantly affects those in low- and
middle-income countries, and is often observed in areas with lim-
ited access to clean water. Salmonella typhi bacterium will typically
affect the ileum and, if left untreated, can result in small bowel per-
foration. The authors retrospectively reviewed all paediatric cases
of typhoid perforation at their institute and concluded that drain
placement did not change the rates of superficial SSIs, anastomotic
leak detection, or length of hospital stay.'®

Colorectal procedures

A multi-centre international prospective cohort study recently pub-
lished observational data on prophylactic intra-abdominal drainage
in emergency colorectal surgery.'® This study collected data on
725 patients across 22 countries, with drains inserted in just over
half of cases. After adjustment for confounders, drains were not sig-
nificantly associated with reduced rates of IACs (OR = 1.6,
P = 0.457) or the earlier detection of anastomotic leaks (HR = 1.1,
P = 0.805). Furthermore, drains were not significantly associated
with increased length of hospital stay or any other major postopera-
tive complication."’

The other studies identified within emergency colorectal surgery
were all a retrospective design. While one study identified that
drainage was associated with significantly higher risk of IAC for-
mation (P = 0.002),%° this study was at high risk of confounding

© 2024 The Authors.
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Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flowchart.

bias, and a separate retrospective study did not identify any signifi-
cant difference in risk of IAC with drain placement.''

Open and laparoscopic appendicectomy

For patients undergoing laparoscopic appendicectomy, most studies
found no influence of intra-abdominal drain placement on the inci-
dence of IAC.>'~?° Indeed, drains were found to increase the risk of
post-operative morbidity, including increased rates of superficial
SSI?! and increased length of hospital stay.??>7>%3" A randomized
controlled trial performed did not find any statistically significant
outcomes with intra-abdominal drainage in paediatric patients
undergoing laparoscopic appendicectomy for complicated appendi-
citis, albeit the quality of this study was poor.?®

In patients undergoing open appendicectomy, the literature on
the benefits of prophylactic intra-abdominal drains is conflicting.
While some studies identified a potential reduction in IAC
2 others found no such benefit.*> There was evidence

that the placement of an intra-abdominal drain increased the risk of
13335

forma\tion,3

superficial SS alongside increasing healthcare costs and
length of hospital stay.***® Unfortunately, many of these studies
were at severe risk of bias and likely underpowered. This includes
a randomized controlled trial that was low quality and failed to
properly control for confounding factors.>*

© 2024 The Authors.

Of note, low-quality evidence suggested the type of intra-abdom-
inal drain used may influence patient outcomes. In two retrospec-
tive studies on laparoscopic appendicectomies, negative pressure
drains were shown to reduce the risk of IAC formation when com-
pared to passive drainage’’ or no drainage.*”*® A prospective study
on negative pressure drainage after intra-operative peritoneal irriga-
tion also found that this type of drainage was associated with
reduced risk of IAC.*

Discussion

The use of prophylactic intra-abdominal drains has been a feature
of emergency gastrointestinal surgery for over 100 years,*® how-
ever the scenarios in which they confer any true benefit remain
unclear. Through our scoping review, we have demonstrated that
there remains no strong evidence for the use of prophylactic intra-
abdominal drains in preventing intra-abdominal collections, and
arguably their use may result in unintended morbidity and delayed
patient recovery. If surgeons are to ensure best practice, we cannot
remain in the dark about such practice and high-quality prospective
randomized trials remain key to better understand the scenarios in
which they may be beneficial.

The mechanism by which drains are theorized to reduce the risk
of IAC formation revolve around removing excess intra-abdominal
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Table 1 Included studies and key characteristics
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Author (year)

Type of study

Type(s) of surgery included

Upper gastrointestinal and small bowel procedures

Singh (2022)'® Prospective,
non-
randomized

Okumura et al. Retrospective
(2018)'®

Lund et al. Retrospective
(2021)"

Nasir et al. Retrospective
(2012)'®

Colorectal Procedures

Rebibo et al. Retrospective
(2017)"

Siembida et al. Retrospective
(2022)%°

EuroSurg Prospective
Collaborative non-randomized
(2023)"°

Open and Laparoscopic Appendicectomy

Allemann et al.
(2011)%

Pereyaslov
etal.
(2020)*

Schlottman
etal.
(2016)%

Aneiros Castro
etal.
(2018)%*

Qian et al.
(2021)®

Ferguson et al.
(2021)%6

Ali Fadl et al.
(2022)%”

Human et al.
(2022)%8

Khirallah et al.
(2021)%°

Martinez-Pérez
etal.
(2021)%°

Liao et al.
(2022)*

Miranda-

Rosales et al.

(2019)*

Prospective non-
randomized

Retrospective

Retrospective

Retrospective

Prospective non-
randomized

Prospective non-
randomized

Prospective non-
randomized
Randomized

controlled trial

Retrospective

Retrospective

Retrospective

Retrospective

Gastroduodenal and small
bowel perforation
peritonitis

Perforated peptic ulcer
repair

Perforated peptic ulcer
repair

Typhoid intestinal
perforation (paediatric)

Lower gastrointestinal tract
peritonitis

Lower gastrointestinal tract
peritonitis

Emergency colorectal
surgery (all types)

Laparoscopic
appendicectomy, acute
complicated appendicitis

Laparoscopic
appendicectomy, acute
complicated appendicitis
(paediatric)

Laparoscopic
appendicectomy, acute
complicated appendicitis

Laparoscopic
appendicectomy, acute
complicated appendicitis
(paediatric)

Laparoscopic
appendicectomy, acute
complicated appendicitis

Laparoscopic
appendicectomy, acute
complicated appendicitis
(paediatric)

Laparoscopic
appendicectomy, acute
appendicitis

Laparoscopic
appendicectomy, acute
complicated appendicitis
(paediatric)

Laparoscopic
appendicectomy, acute
complicated appendicitis
(paediatric)

Laparoscopic
appendicectomy, acute
complicated appendicitis

Laparoscopic
appendicectomy, acute
complicated appendicitis

Open appendicectomy,
acute complicated
appendicitis

Drain
group

(n)

50

467

116

81

118

50

389

130

71

56

117

159

264

40

26

96

274

100

Non-
drain

group
(n)

50

467

60

66

23

100

336

130

123

169

75

475

115

40

17

49

64

957

50

Detection
of leak

2 days
versus
3 days

3 days
versus
4 days

Hazard
Ratio
1.1

Outcomes measured

Intra-
abdominal
collection

4%
versus
9%

16%
versus
9%

30%
versus
10%

Odds
ratio 1.6

5%
versus
5%

6%
versus
3%

14%
versus
9%

29%
versus
23%

7%
versus
8%

20%
versus
23%

15%
versus
13%

67%
Vversus
83%

Odds
ratio 1.1

Odds
ratio 1.7

6%
versus
0%

Superficial
SSls

16%
versus
16%

63%
versus
70%

6%
versus
2%

4%
versus
7%

1%
versus
2%

0%
versus
4%

3%
versus
5%

Odds
ratio 1.7

29%
versus
26%

Length of
hospital
stay

6.9 days
versus
5.8 days

12 days
versus
12 days

22 days
versus
19 days

14 days
versus
9 days

13 days
versus
12 days

Hazard

Ratio
1.1

5 days
versus
3 days

4 days
versus
3 days

5 days
versus
4 days

3 days
versus
2 days

5 days
versus
6 days

7 days
versus
3 days

Odds
ratio 3.4

5 days
versus
3 days

7 days
versus
9 days

© 2024 The Authors.
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Table 1 Continued
Author (year) Type of study Type(s) of surgery included Drain Non- Outcomes measured
group drain Detection Intra- Superficial Length of
(n) group of leak abdominal SSls hospital
n) collection stay
Ein et al. Retrospective Open appendicectomy, 105 67 - 11% 7% -
(2013)* acute complicated versus versus
appendicitis (paediatric) 10% 24%
Mustafa et al. Randomized Open appendicectomy, 34 34 - - 53% 6 days
(2016)%* controlled trial acute complicated versus versus
appendicitis 14.7% 4 days
Labricciosa Prospective non- Open appendicectomy, 776 1891 - - Odds -
etal. randomized acute appendicitis ratio 2.6
(2021)%°
Abdulhamid Retrospective Open appendicectomy, 114 113 - 44% 37% 5 days
etal. acute complicated versus versus Versus
(2018)% appendicitis 47% 34% 2 days
Tsai et al. Retrospective Laparoscopic 19 86 - 21% 5% 6 days
(2021)%7 appendicectomy, acute versus versus versus
complicated appendicitis 6% 1% 5 days
(paediatric)
Pakula et al. Retrospective Laparoscopic 43 105 - - - 4 days
(2014)% appendicectomy, acute versus
complicated appendicitis 4 days
Cho etal. Retrospective Laparoscopic 592 1225 - Odds - -
(2015)% appendicectomy, acute ratio 0.6

appendicitis

exudative fluid, which may harbour opportunistic pathogens. How-
ever, the current evidence does not translate this biological mecha-
nistic theory into any observable patient outcomes. Indeed, it has
been proposed that prophylactic drains may exert a negative influ-
ence by inducing a pro-inflammatory foreign body reaction,
through action as a nadir for infection, or simply by mechanically
obstructing the anti-inflammatory actions of the body’s routine
immune response, such as the migration of the greater omen-
tum.*"**> While in certain subsets of patients, drain placement may
well be beneficial, the current high-quality data to evaluate this is
not available.

One of the largest studies identified in our review was a multi-
centre observational study, performed by the EuroSurg Collabora-
tive.'” The group concluded that drain placement did not influence
the risk of IAC, nor increase the risk of major postoperative compli-
cations. This aligns with work on intra-abdominal drainage in elec-
tive colorectal surgery, which has identified that drain placement
does not improve detection of postoperative collections, but instead
prolongs hospital stays and increases the risk of SSIs.*® Indeed,
there have been multiple randomized controlled trials and meta-
analyses performed that replicate these outcomes in other elective
surgical contexts.**™® Current guidelines recommend against the
routine use of drains in elective colorectal surgery*’ and we would
advocate for similar guidance in the emergency setting. Our study
did note a potential advantage with the use of closed-suction intra-
abdominal drains, however further work is required to explore this.

Our study does come with limitations. While we performed a
wide search strategy, there remained significant heterogeneity
within the identified studies, ranging from the population groups
studied to the clinical care provided. The studies also used varying

© 2024 The Authors.

terminology and definitions for IAC and SSI, limiting any further
quantitative analysis, and as such no meta-analyses were performed
to avoid producing misleading or spurious results. Furthermore, the
included studies covered a broad range of procedures, limiting any
pathology- or procedure-specific assessment. The majority of
included studies were of poor study quality, with a serious risk
of bias, which is a reflection of the current literature base and we
have been careful to not overstate our findings as a result. From this
scoping review, it is clear that studies of higher quality, less bias,
and greater specificity are required on this topic.

Conclusion

There remains a poor evidence base for the placement of intra-
abdominal drains in emergency gastrointestinal surgery. The avail-
able evidence, while compromised, does not imply that routine
drain placement is clinically beneficial and is potentially associated
with increased patient harm and healthcare costs. Presently, we
advise that prophylactic drain placement in emergency gastrointes-
tinal surgery should be deployed judiciously and specific to the
clinical context. For practice to be influenced, high-quality random-
ized controlled trials on the matter are paramount.
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