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Abstract

Background: The role of subcutaneous closed suction drainage (SCSD) during closure of emergency midline
laparotomy (EML) for reduction of incisional surgical site infection (ISSI) remains debatable. Objective: The aim of
the work was to investigate whether SCSD could minimize ISSI in the setting of emergency abdominal surgery.
Patients and Methods: Adult patients with non-traumatic acute abdomen who underwent EML from June 2017 to
January 2021 by single surgical team at Sohag University Hospital were prospectively enrolled. Patients were
randomized according to EML incision closure technique into group A without SCSD and group B with closure of
EML over SCSD. Both groups were compared regarding ISSI, wound dehiscence and incisional hernia. Results:
Fifty-four patients were eligible (27 per group) with median age of 62 (range: 19-81) years. Both groups were
comparable regarding gender and age. Group B exhibited significantly lower rates of ISSI (3 patients, 11%) and
wound dehiscence (zero) compared with group A, (12 patients, 44%) and (5 patients, 15%), respectively. Likewise,
the duration of hospital stay was significantly shorter among patients in group B versus those in group A.
Relaparotomy was required in 2 cases due to disruption of small bowel anastomosis in group A and leaking repair of
duodenal ulcer in group B. After a median follow-up of 26 (range: 7 - 44) months, the protective effect of SCSD
against ISSI correlated with significantly lower incidence of incisional hernia in group B (1 patient, 3.7%) in
comparison with group A (5 patients, 18.5%). Conclusion: It could be concluded that mitigation of 1SSI, wound
dehiscence and incisional hernia with subcutaneous closed suction drainage favors its routine application during
closure of non-traumatic EML.
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INTRODUCTION
Emergency midline laparotomy (EML) is
fundamental to rescue emergency patients who suffer

before wound closure by antiseptic solutions is also
advocated (10-19),
Closure of EML over subcutaneous closed

from non-traumatic acute abdomen @, Two forms of
infections at the surgical site, including incisional
surgical site infections (ISSI) and organ/space
infections, are encountered in more than one third of
patients following EML ®. 1SSI may hinder adjuvant
therapy, trigger wound dehiscence and incisional
hernia, prolong hospital stay and increase re-operations
and mortality ®. There is increased risk of 1SSI with
advanced age, lifestyle (smoking and alcohol intake),
medications (steroids and immunosuppressive drugs)
and associated co-morbidities (diabetes mellitus,
hypertension, chronic obstructive pulmonary disease,
renal insufficiency, etc) ©.

Prophylaxis against ISSI comprises
implementation of updated protocols for operative
theaters’ cleaning, sterilization of surgical instruments
and maintenance of sterile barrier around the surgical
field.” Likewise, optimizing patient’s specific risk
factors, bowel preparation, skin decontamination,
prophylactic antibiotics prior to skin incision and
maintenance  of  normoglycemia  should  be
accomplished before surgery 9,

Intra-operatively, intra-peritoneal contamination
can be diminished by copious wash-out of the
peritoneal cavity and appropriate placement of drains
©_ Irrigation and drainage of the subcutaneous tissues

suction drainage (SCSD) systems remains arguable @4
18, Proponent of this strategy were able to demonstrate
significant reduction of EML wound complications ¢
1. However, other studies failed to show such
beneficial effect 1819,

The aim of the present study was to investigate
whether SCSD could minimize ISSI in the setting of
emergency abdominal surgery.

PATIENTS AND METHODS

This prospective study included a total of fifty-four
patients with acute abdomen who underwent EML at
Sohag University Hospital. This study was conducted
between June 2017 to January 2021 .
Exclusion criteria: age < 18 years, trauma, bowel
ischemia, laparotomy due to gynecologic, urologic,
and vascular disorders and history of chemo- or
radiotherapy within 6 months prior to presentation.
Patients were divided into 2 groups (27 in each group),
group A (closure of EML without SCSD) versus group
B (closure of EML over SCSD tube). Surgical site
infection was defined according to the definitions of
the Centers for Disease Control (CDC) and Prevention
of the United States of America @9, figure 1.
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Figure (1): Types of Surgical Site Infection (SSI) according to definitions of the Centers for Disease Control and

Prevention of the United States of America.

Our primary objective was to assess the influence of
SCSD on incidence of ISSI. Moreover, the rates of
wound dehiscence, organ/space infection and overall
complications including incsional hernia were studied.
Patients were randomly assigned in alternating manner
to each group. Preoperatively, informed consent was
signed by each patient.

Intra-operative measures to avoid surgical site
infection:

All  operative procedures were consistently
performed by three consultant surgeons. A
standardized protocol to reduce the rates of surgical
site infection was applied in all patients. All patients
received prophylactic antibiotic treatment during
induction of anesthesia and another dose if surgery
continued for more than 3 hours. Peritoneal
irrigation/lavage was carried out using at least 4 liters
of warm saline followed by appropriate placement of
intra-abdominal drains. The EML wound was then
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irrigated with warm saline followed by povidone
iodine.

After fascial closure using continuous non-
absorbable sutures, a fenestrated plastic catheter was
placed in the subcutaneous space with separate exit
from the EML wound. The external end of the
subcutaneous drainage catheter was connected via a
plastic tube to continuous negative suction plastic
compressible container.

This SCSD system was maintained at least until the
fifth postoperative day in all patients. Thereafter, the
time of removal of the SCSD catheter was decided in
accordance with the status of the wound and the
amount and nature of the effluent fluid which was
periodically retrieved after evacuation of the negative
suction container.

Ethical Consideration:
An approval of the study was obtained from
Sohag University academic and ethical committee.
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Every patient signed an informed written consent
for acceptance of the operation. This work has been
carried out in accordance with The Code of Ethics
of the World Medical Association (Declaration of
Helsinki) for studies involving humans.

Statistical analysis

Graphpad Prism 7 was used for statistical analysis.
Quantitative data were demonstrated as median and
range while number and percentages are used to
express qualitative data. Quantitative variables were
compared by Student t-test. Statistically significant
difference between groups was concluded with p value
< 0.05.

RESULTS
According to the study protocol, fifty-four
patients were eligible (27 in each group).

Demographics, clinical characteristics, and laboratory
data were comparable in both groups. There were no
significant differences regarding history of prior
abdominal surgery, diabetes mellitus or hypertension.
Preoperative clinical and laboratory data were listed in
table 1.

The indications of emergency abdominal surgery
via midline incision included digestive tract
perforations due to complicated appendicitis, peptic
ulcers, small bowel strangulation, colonic obstruction
and gall bladder perforation following severe acute
cholecystitis (figures 2, 3, 4 and 5). Other indications
were iatrogenic biliary injuries during cholecystectomy
and complicated acute pancreatitis. The number of
cases according to the etiology of peritonitis was not
significantly different between groups.
Intraoperatively, there was no significant difference
regarding operative time, blood loss and the amount of

transfusions.  These data, including
procedures, are shown in tables 2, 3, and 4.

Overall, ISSI was documented in 15 out of 54
patients (27.8%). The rate of ISSI was significantly
lower among patients who were enrolled in group B
(3/27 patients, 11%) versus group A (12/27 patients,
44%), p <0.05. The frequency of wound dehiscence of
EML incision was zero in group B compared with 5/27
patients (15%) among patients in group A, p <0.05.

The overall incidence of intraperitoneal
(organ/space) infection was 9.3% (5 patients including
2 in group A and 3 in group B). In group A, there was
one case of leaking small bowel anastomosis that
required relaparotomy and revision. The other was
recurrent pancreatic abscess for which percutaneous
drainage was carried out under guidance of computed
tomography. In group B, there was one case of
duodenal leak after repair of peptic ulcer which
mandated relaparotomy for revision of duodenal
repair. In addition, intraperitoneal abscess occurred in
two cases who underwent appendectomy and
peritoneal lavage due to ruptured acute appendicitis.
Both cases resolved adequately by ultrasound-guided
percutaneous drainage.

Patients enrolled in group B required significantly
shorter period of hospital stay p <0.05, likely due to
the significantly decreased rates of ISSI. Overall, after
a median follow-up of 26 (range: 7 - 44) months,
incisional hernia developed in 6/54 (11%) patients.
However, the majority of cases was found in group A
(5/27 patients, 18.5%), a rate that was significantly
higher than group B (1/27 patients, 3.7 %), p <0.05.
Data on postoperative complications, hospital stay and
the rate of incisional hernia were summarized in table
5.

surgical

Table (1): Demographics and preoperative clinical and laboratory data.

Group A Group B
No drain SCSD
Demographics and clinical data*
- Male gender (n) 18/27 (67%) 17/27 (63%)
- Age® (year) 59 (19-77) 64 (23-81)
- BMI3 (kg/m?) 29 (24-35) 27 (22-31)
- History of:
- Previous laparotomy 6/27 (22%) 6/27 (22%)
- Smoking 10/27 (37%) 11/27 (41%)
- Diabetes mellitus 8/27 (30%) 8/27 (30%)
- Hypertension 8/27 (30%) 9/27 (33%)
- Malignant disease 4/27 (15%) 4/27 (15%)
Laboratory data®*
- Hemoglobin (g/dl) 12 (11-15) 13 (11-14)
- Albumin (g/dl) 3.7(2.9-4.7) 3.5(2.7-4.9)
- PC (%) 75 (66-98) 77 (69-106)

*non-significant difference, Smedian (range); BMI, body mass index; dl, deciliter; kg, kilogram; m, meter; mg,

milligram; n, number; PC, prothrombin concentration
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Table (2): Indications of emergency surgery per group.

Group A Group B
No drain SCSD
Digestive tract perforation*
- Complicated appendicitis 7127 (26%) 8/27 (29.6%)
- Peptic ulcer 5/27 (18.5%) 6/27 (22.2%)
- Small bowel strangulation:
- Strangulated hernia 2127 (7.4%) 3/27 (11.1%)
- Bands/adhesions 2127 (7.4%) 2127 (7.4%)
- Colonic obstruction:
- Obstructive malignancy 3/27 (11.1%) 2127 (7.4%)
- Volvulus 1/27 (3.7%) 1/27 (3.7%)
- Perforated gall bladder 2127 (7.4%) 1/27 (3.7%)
latrogenic biliary injury* 3/27 (11.1%) 2127 (7.4%)
Severe acute pancreatitis* 2127 (7.4%) 2127 (7.4%)
“non significant difference
Table (3): Surgical procedures
Diagnosis Surgical procedure” n
Digestive tract perforation
- Complicated appendicitis Appendectomy 15
- Peptic ulcer Simple closure + omental patch 11
- Small bowel strangulation: Resection + primary anastomosis 9
- Colonic obstruction:
Resection + Hartmann’s procedure™ 2
- Obstructive malignancy Resection + Hartmann’s procedure® 2
Resection + primary anastomosis % 1
- Volvulus Resection + Hartmann’s peocedure 2
- Perforated gall bladder Cholecystectomy 3
latrogenic biliary injury Hepatico-jejunostomy (Roux-en-Y) 5
Severe acute pancreatitis Drainage of abscess + necrosectomy 4
54

Total

“Peritoneal lavage, intraperitoneal drainage and wound irrigation with povidone iodine were carried out in all
patients, ““obstructed recto-sigmoid cancer, SPerforated left colon cancer,

$8perforated appendicitis on top of cecal cancer (resection+ ileal-transverse anastomosis),

n; number

Table (4): Operative time, blood loss and transfusions

Group A
No drain

Operative time (m)*

Blood loss (ml)*
Transfusions:

- Packed RBCs (unit)*$
- FFP (units)*S

190 (110-295)

1(0-3)
2 (0-5)

185 (95-310)
550 (300-950) 600 (250-1100)

*non significant difference; 8 median (range); FFP, fresh frozen plasma; m, minute; ml, milliliter; RBCs,

red blood cells
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Table (5): Postoperative wound complications, hospital stay and incisional hernia

Group A Group B

No dr%in SCSFE) p-value
Incisional surgical site infection (1ISSI) 12/27 (44%) 3/27 (11%) <0.05*
Wound dehiscence 5/27 (15%) Zero <0.05*
Duration of hospital stay (days) 13 (7-35) 7 (4-16) <0.05*
Incisional hernia 5/27 (18.5%) 1/27 (3.7%) <0.05*

*significant difference

Figure (2): Peritonitis due to appendiceal perforation: A) Putulent fluid in the peritoneal cavity. B)
Inflammatory mass around the cecum. C) Appendix identified (black arrow) with ischemic base (yellow
arrow). D) Pyogenic membrane over small bowel surface. E) Appendix dissected off the cecum,

periappendiceal phlegmon. F) Appendectomy specimen.
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Figure (3): Peritonitis caused by perforated duodenal ulcer: A) Putulent intraperitoneal collection. B) Dissection of
the small bowel from the anterior abdominal wall. C) Bowel surface covered with pyogenic membrane. D) Perforated
duodenal ulcer (yellow arrow) seen after upward extension of EML wound. E) Repair of perforated duodenal ulcer

with interrupted sutures. F) Omental flap fixation over duodenal ulcer repair.
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Figure (4): Peritonitis secondary to gall bladder rupture: A) Bile-stained intraperitoneal fluid. B) Stone (yellow arrow)
emerging from inflammatory mass around ruptured gall bladder. C) Exploration of the common bile duct due to
palpable stone inside and insertion of T-tube (yellow arrow). D) Ruptured gall bladder, excised specimen with stones.

Figure (5): Subcutaneous Closed Suction Drainage (SCSD) device: Subcutaneous catheter with separate exit away
from the midline laparotomy wound (yellow arrow). Plastic tube (black arrow) with valve (blue) connects the
subcutaneous catheter with compressible plastic container (white). Compressing the plastic container followed by
opening of the blue valve induces continuous subcutaneous suction and drainage under negative pressure.
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DISCUSSION

In this study we addressed the influence of SCSD
during closure of midline laparotomy in the setting of
emergency abdominal surgery. This approach
correlated with significant reduction of ISSI, wound
dehiscence, relaparotomies and increased rates of
successful conservative management for
intraperitoneal infection. Subsequently, the rates of
incisional hernia were also significantly decreased.

Among patients who were enrolled in this study,
27.8% developed ISSI. The current literature shows
wide range of variability regarding the rates of
laparotomy related 1SSI @24, Thus, the rate of 1SSl in
our study was almost similar to study @ and relatively
close to others which reported ISSI rate of 22.6% @V
and 21% @, However, our results were obviously
lower than Sumi et al. @® (36.2%) and higher than
Zaidi and co-workers (13.8%) @,

In our study, the distribution of patients with
increased risk for ISSI due to advanced age, co-
morbidities, smoking and administration of drugs that
may impair wound healing® was homogeneous in
both groups. Preoperative measures against 1SS| (10
were constantly applied in all patients. Moreover, all
surgical procedures were performed by the same
surgical team. Thus, the amelioration of ISSI rates in
association with SCSD can be reasonably attributed to
the benificial influence of subcutaneous suction
drainage because the potential effect of other
confounding factors was eliminated.

The currently available literature emphasized that
a sufficient duration of SCSD after closure of
emergency midline abdominal incision is crucial for
avoidance of ISSI. For instance, Watanabi et al. ®
demonstrated that subcutaneous drainage of EML for a
minimum of five days is associated with decreased
rates of ISSI. Thus, the fifth postoperative day was set
in our study as the erliest time point for removal of the
subcutaneous suction drainage tube.

Several devices for continuous SCSD (a strategy
known as negative pressure wound therapy) are
available worldwide ®" 24 27 However, we could not
use these devices due to their high cost, particularly in
the setting of our limited resources. Therefore, we used
a simple, relatively cost-effective and user-friendly
system to achieve continuous SCSD of the
subcutaneous space after EML.

Previous meta-analyses demonstrated conflicting
results on the proposed protective effect of SCSD of
laparotomy wounds against surgical site infection. For
instance, a meta-analysis on patients pooled from nine
studies showed that subcutaneous negative suction
significantly reduces ISSI after laparotomy only in
high risk patients like those with obesity and
contaminated wound®®. These results are supported by
Coletta and his co-workers @® who failed to show
beneficial effect of SCSD of clean-contaminated
laparotomy wounds. However, another recent meta-
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analysis confirmed a significant reduction of surgical
site infection by application of SCSD in 9 among 13
studies included in the analysis ©®. Of note, the
controversy among these studies could be attributed to
the heterogenous patient population, usage of different
techniques of subcutaneous wound drainage and
discrepancy of the duration before removal of the
subcutaneous suction drains postoperatively.

Comeparative randomized studies have
convincingly shown that SCSD of laparotomy wounds
resulted in remarkable reduction of wound seroma,
infection and dehiscence®V. Furthermore, the results of
our study were in agreement with Sumi et al. @, who
showed that following laparotomy for colorectal
perforations, a significant decresae in the incidence of
ISSI was accomplish in patients with SCSD of the
laparotomy wound (16.7%) compared with a rate of
56.5% in a control group without SCSD.

Despite the significant reduction of ISSI that we
observed upon application of SCSD, there was no
significant difference between both groups with regard
to organ and intraperitoneal space infection. A similar
result was also reported by a meta-analysis involving
five studies on SSI after midline laparotomy @9,

Incisional hernia following EML remains as
surgical challenge. An Egyptian study on 80 patients
who underwent EML due to digestive tract
perforations, bowel ischemia, liver abscesses and
pancreatitis, the incidence of incisional hernia was
25% C9, In another study, the rate of incisional hernia
one year after EML which was carried out because of
septic peritonitis was almost 17%®Y. In our study, the
overall occurrence of incisional hernia was 11% (6/54
patients). This lower rate of incional hernia in our
study compared with the available literature might be
related to inclusion of patients other than those who
had small bowel and colorectal pathology. These
patients had peptic ulcer perforation, gall bladder
rupture, acute pancreatitis and iatrogenic biliary injury.
However, it should be noted that most of incisional
hernia cases were found in group A (5/27 patients,
15%), in which patients have not received SCSD
versus only one case (3.7%) in group B who received
SCSD. This indicates that SCSD conferred significant
protection against incisional hernia following EML.

The relatively small number of patients enrolled
may represent a limitation in our study. However, it
could be explained by inclusion of homogeneous study
population (excluding trauma and pediatric patients)
who were operated by the same surgical team.

CONCLUSION

This study demonstrated that closure of EML over
subcutaneous closed suction drainage leads to
significant reduction of ISSI and wound dehiscence,
decreases hospital stay and treatment costs and
protects against incisional hernia.
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