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aBsTRacT
INTRODUCTION: In colorectal surgery, the most feared com-
plication is anastomotic leakage (AL), which is associated 
with a high morbidity and mortality. In this study, we focus 
on treatment of perianastomotic abscess following AL after 
low anterior resection (LAR) of rectal cancer. In the litera-
ture, conservative irrigation regimes are reported to per-
dure for months and some even years and to be associated 
with a poor stoma closure rate. In the present paper, we 
evaluated endoscopic vacuum treatment of the perianasto-
motic abscess. 
MATERIAL AND METHODS: Patients who had LAR due to rec-
tal cancer with total mesorectal excision (TME) performed 
in Slagelse and Næstved Hospitals in the 2008-2012 (1st 
February) period were identified in the Danish Colorectal 
Cancer Group database. We included patients who had AL 
and who did not require emergency reoperation and were 
treated with endoscopic vacuum in the study period. Pa-
tients who initiated treatment more than one month after 
the leakage were excluded. All patients had primary ileos-
tomy. 
RESULTS: A total of 13 patients were included. All patients 
had successful closure of the perianastomotic abscess for a 
median of 18 (3-40) days in a median of eight (1-18) ses-
sions. The median length of hospital stay was 25 (7-39) 
days. Mortality was zero, and the stoma closure rate was 
12/13 (97%). 
CONCLUSION: Our data support the positive findings previ-
ously reported by other studies. Endoscopic vacuum treat-
ment seems to be a safe approach for selected patients in 
the treatment of perianastomotic abscess after LAR with 
TME of rectal cancer. 
FUNDING: not relevant. 
TRIAL REGISTRATION: not relevant.

In rectal surgery, the most feared complication is anas-
tomotic leakage (AL), which is associated with increased 
morbidity and mortality during postoperative surgical 
care [1]. Low anterior resection (LAR) of rectal cancer is 
associated with relatively high leakage rates which have 
been shown to range from 10% to 19% [2-4]. In a large 
prospective multicentre study, Gastinger et al showed 
that an ileostomy does not protect against ALs [5], but 

may reduce the severity of the leakage [5, 6]. In a ran - 
 domized multicenter trial, Matthiesen et al showed that 
a defunctioning ileostomy decreased the rate of symp-
tomatic leakage and recommended it to all LAR cases 
[4].  Even when a protective ileostomy is present, a large 
presacral perianastomotic abscess can occur.  When the 
total mesorectal excision (TME) technique is used when 
performing LAR, the mesorectum is removed and a large 
cavity is present and any AL may consolidate into an abs-
cess because of the low position of the anastomosis [7].   

The treatment of AL depends on the severity of the 
leakage. If the patient has generalized peritonitis with 
sepsis, emergency surgery with resection of the anasto-
mosis and creation of a permanent sigmoid colostomy is 
mandatory [1]. However, if the patient is clinically less 
affected, other approaches can be considered [7, 8]. The 
focus of this study was on the treatment of perianasto-
motic abscess. The present study describes the minimal-
ly invasive method of endoscopic vacuum for treatment 
of the perianastomotic abscess. 

This method is an alternative to the protracted and 
in some cases ineffective treatment with transanal irri-
gation and drainage. It is shown that some patients 
treated with the conservative regime may develop 
chronic, persistent pre-sacral sinuses. This either delays 
or makes closure of the diverting primary ileostomy im-
possible [9].

We retrospectively evaluated the endoscopic vac-
uum treatment of AL after LAR (with TME) of rectal can-
cer. Our primary end-points were duration of treatment, 
length of hospital stay, mortality, complications and 
treatment success.

maTERial and mEThOds
Patients who underwent LAR of the rectum at Slagelse or 
Næstved Hospital in the period from 1st February 2008 
to 1st February 2012 were identified using the Danish 
Colorectal Cancer Group (DCCG) database. Patient re-
cords were examined retrospectively. All patients oper-
ated with TME-LAR in this period underwent temporary 
ileostomy, planned to be reversed three months later.  

The inclusion criteria were as follows: patients with 
rectal cancer operated with LAR who developed an 
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anastomotic leak and were treated with endoscopic vac-
uum therapy. According to the DCCG, rectal cancer was 
defined as a histologically verified cancer with the anal 
edge 0-15 cm above the external anal opening, meas-
ured by rectoscopy [10]. AL was defined as a defect of 
the intestinal wall integrity at the colo-rectal or colo-
anal anastomotic site (including suture and staple lines 
of neorectal reservoirs) leading to a communication be-
tween the intra- and extraluminal compartments. A pel-
vic abscess close to the anastomosis was also considered 
an AL. This definition and the following classification 
were proposed in 2010 by the International Study Group 
of Rectal Cancer [11]. Leakages were classified into three 
groups: 

A) AL requiring no active therapeutic intervention 
B) AL requiring active therapeutic intervention but 

manageable without re-laparotomy
C) AL requiring re-laparotomy.  

Patients presented symptoms and signs of leakage such 
as sepsis, fever, elevated white cell count and C-reactive 
protein, perineal or pelvic pain, localized or generalized 
peritonitis and discharge of blood or puss per rectum. AL 
was diagnosed by computed tomography (CT) with in-
travenous contrast. Generalized peritonitis following 
leakage was the primary criterion for re-laparotomy 
(group C). Our study focused on group B leakages.

The exclusion criteria were late onset endoscopic 
vacuum treatment more than one month after leakage 
diagnosis and patients who had not completed treat-
ment at 1 February 2012. Patients with AL who required 
re-laparotomy (group C) were also excluded.

Endoscopic vacuum treatment 
We used the Endo-Sponge (B. Braun Medical B.V., 
Melsungen, Germany), an open-pore sponge which com-
municates with a suction drain connectable to a vacuum 
bottle. This ensures that negative pressure is maintained 
and that puss and fluids produced by the abscess are 
collected. The procedure begins with a flexible sigmoi-
doscopy with the patient in the left lateral position and 
it can be performed without analgesia, alternatively un-
der light sedation. The leakage in the anastomotic line is 
found and dilated. Then the abscess cavity is localized 
and measured with the scope. Next, the sponge is 
adapted; if the cavity is large, more than one sponge 
may be used. Now the scope is introduced with an over-
tube, which is left in the top of the cavity, and the scope 
is removed.  Subsequently, the sponge is inserted 
through the over-tube and the tube can be removed. 
The sponge position is controlled endoscopically, and 
the sponge is connected to the vacuum-container to es-
tablish vacuum. The sponge is changed every second or 

third day, each time trimmed so that the cavity is re-
duced [7, 8, 12]. We ceased treatment when the cavity 
was about 3 cm wide and covered with granulation tis-
sue. Treatment beyond this point is limited by formation 
of the sponge. The method is based on the principles 
known from the vacuum-assisted closure (VAC)-treat-
ment of wounds. VAC treatment accelerates wound 
healing and is used extensively for open wound manage-
ment. The mechanism of accelerated healing is probably 
owed to an increased vascularity and formation of 
granu lation tissue which reduces the risk of bacterial 
colonization [13]. In experimental animal studies of 
wound management, vacuum-assisted closure has been 
shown to induce healing by maintaining continuous de-
contamination, increased microcirculation and improved 
granulation [14].

The endoscopic vacuum treatment also enhances 
formation of granulation tissue and increases vascularity 
[7, 8, 12, 15, 16]. The cavity is filled with the vacuum 
sponge so that further contamination from the colon is 
blocked and the negative pressure will lead to mechan-
ical reduction of the cavity [12]. For illustration, please 
see Figure 1.

Informed consent was obtained from all patients 
before initiation of endoscopic vacuum treatment. 

Trial registration: not relevant.

REsUlTs
A total of 232 patients had undergone LAR for rectal 
cancer in the given four year period. Thirty-two patients 
(14%) were identified as having had an AL. Fifteen (47%) 
of the patients with leaks were not reoperated due to 
minor symptomatology and clinical findings, and they 
were only treated with endoscopic vacuum therapy. 
Two patients were excluded. The first had one previous 
treatment attempt but had been unable to cooperate 
due to psychiatric disease. The second patient initiated 
endoscopic vacuum treatment three months postopera-

FigURE 1

Endoscopic vacuum treatment. a. Anastomotic leakage after total meso-
rectal excision. B. Endoscope with over-tube in the cavity. c. Placement 
of endo-sponge in the cavity through the over-tube.
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tive and only had two treatments with minimal effect. 
This patient is not included in this study due to its late 
start and therefore incomparable efficacy of the treat-
ment. Both patients were transferred to conservative 
treatment with irrigation. Thirteen patients were in-
cluded in the study group.

For patient characteristics, please see Table 1. 
All 13 patients treated with endocopic vaccum achieved 
successful healing of the perianastomotic abscess cavity. 
The median length of hospital stay was 25 days (7-39 
days). Some continued treatment in an outpatient set-
ting. The median number of treatments per patient was 
eight (1-18). The endoscopic vacuum treatment contin-
ued for a median of 18 days (3-40 days). None of the pa-
tients died during treatment. One patient developed a 
10-cm long colon stenosis from the anastomotic site and 
proximally after an otherwise successful endoscopic vac-
uum treatment. The patient was reoperated and a per-
manent colostomy was established. The stoma closure 
rate of the entire study group was 12/13 (92%). No  
other complications were observed.

discUssiOn
In our selected group of patients who underwent TME-
LAR with AL, we had a success rate of 13/13 (100%) with 
regard to healing of the perianastomotic abscess cavity 
using endoscopic vacuum treatment. A similar result 
was achieved by Weidenhagen et al who treated 29 pa-
tients with 28/29 (97%) successful treatments [12]; and 

Glitsch et al reported successful endoscopic vacuum 
treatment in 16/17 (94%) treated patients [8]. But von 
Bernnstorff et al had success in 2,326 (88%) patients 
[15], and in the study by van Koperen et al only 9/16 
(56%) treatments enjoyed a successful outcome [16]. 
The reason for the low rate of success in the study by 
van Koperen et al was probably that treatment was  
offered not only to patients with “fresh leakages”, but 
also to patients with chronic sinuses up to 1,600 days    af-
ter initial surgery [16]. An explanation of our good re-
sults may be the limited number of patients, but also the 
fact that our study group was very homogenous. We ini-
tiated therapy soon after leakage and restricted treat-
ment to patients with consolidated abscesses, no signs 
of generalized peritonitis, AL after low anterior rectum 
resection with TME technique of rectal cancer, and all 
our patients had a diverting ileostomy. 

Complications to endoscopic vacuum treatment are 
limited. In our study, we only had one possible complica-
tion: a stenosis at the anastomotic site. Other complica-
tions reported are pain and bleeding from the cavity 
when changing the sponge [16]. Furthermore, there 
have been reports on patients with recurrent abscesses 
and development of large systems of interenteric fis-
tulas [15]. Contact of the sponge with the small or large 
intestine should be avoided. Risks of complications in-
clude fistula formation to other parts of the intestines, 
the urine bladder and the vagina. If the patient shows 
signs of fistula formation, treatment should be stopped 
and a fistulographia or and magnetic resonance imaging 
should be performed [12]. Furthermore, though this has 
not been reported, sepsis or necrosis may be a risk if the 
sponge is left more than the recommended maximum of 
three days before replacement, similar to the toxic 
shock syndrome [17]. There are no reports on tumour 
relapse as a complication to endoscopic vacuum treat-
ment. 

The mortality seems to be low during treatment 
with endoscopic vacuum. Only Weidenhagen et al re-
ported two deaths during treatment, both had advanced 
cancer [12]; otherwise, studies on endoscopic vacuum 
treatment have reported no mortality.

The length of hospital stay in our study was a me-
dian of 25 days (7-39 days), which is less than the previ-
ously reported mean stays of 41 [15], 40 [16] and 34 
days  [12]. We continued treatment for a median of 18 
days (3-40 days). This is also shorter than the mean  peri-
ods reported in previous studies: 21.5 [15] and 34 days 
[12]. The reason for this could be the decision of when 
to cease treatment. We ended treatment when the cav-
ity was about 3 cm wide, where as Weidenhagen et al 
terminated treatment at a cavity size of 0.5 cm × 1.0 cm 
[12]. When treatment should be terminated remains un-
clear.

TaBlE 1

Patient characteristics.  

Male, n (%)     11 (85)

Age, years, median (range) 64 (36-71)

Body mass index, kg/m2, median (range) 26 (22-32)

ASA classification, n (%)

I  4 (31)  

II  9 (69)

TNM stage, n (%)

T2N0M0  2 (15)

T2N2M0  1 (8)

T3N0M0  4 (31)

T3N1M0  3 (23) 

T3N2M0  2 (15) 

T4N0M0  1 (8)

Tumour distance from anus, cm, median (range)  9 (6-12)

Primary ileostomy, n (%) 13 (100)

Neoadjuvant radiotheraphy, n (%)  6 (46)

Approach, n (%)

Laparotomy 12 (92)  

Laparoscopy    1 (8)

ASA classification = American Society of Anesthesiologists physical status 
classification system.
TNM = tumour-node-metastasis.
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The treatment period seems to be shorter than that 
of conservative irrigation treatment. Patients with peri-
anastomotic abscesses treated in our department be-
fore endoscopic vacuum treatment was introduced 
could be seen for several months and some even several 
years with puss-producing abscesses. This observation is 
supported by the literature. Van Kooperen reported that 
if the perianastomotic abscess develops to a persistent 
presacral sinus, only half of the 23 patients (52%) in the 
study group had definitive resolution of the sinus when 
conservatively treated with irrigation. This was achieved 
at a median of 340 days (23-731 days). At the final fol-
low-up, nine (39%) had permanent stoma due to recur-
rent abscesses or persistent sinus [9]. However, a com-
parative study of conservative versus endoscopic 
vacuum treatment is needed to establish if endoscopic 
vacuum treatment is superior to the conservative 
transanal irrigation regime.

Endoscopic vacuum treatment may be done in an 
outpatient setting. There are few hygienic problems and 
odour nuisances for the patient and his/hers surround-
ings. Furthermore, the patient can benefit from a quick 
return to normal life and work, leading to reduced costs 
for both patient and society [12].

Weidenhagen et al [12] and von Bernnstorff et al 
[15] both showed that a diverting ileostomy is not a pre-
requisite to completion of endoscopic vacuum treatment. 
However, treatment is more difficult without a diverting 
ileostomy, and the vacuum canister could lose pressure 
more quickly because of the intraluminal gas, and may 
need changing more often. Furthermore, having a plastic 
tube placed in the anal opening while having normal gas-
trointestinal function may cause hygiene problems. As 
noted, all our patients had a diverting ileostomy. 

Von Bernnstorff found that endoscopic vacuum 
treatment leads to complete, but delayed closure of the 
perianastomotic abscess following neoadjuvant chemo-
radiotherapy [15]. We did not observe similar results 
among the six patients (47%) in the present study who 
had neoadjuvant radiotherapy.

It was indicated by Van Koperen that the earlier  en-
doscopic vacuum treatment is initiated after leakage, 
the better the results and the fewer the complications. 
Furthermore, treatment should not be prolonged if no 
sign of progression is observed [16]. This is supported by 
the study of Weidenhagen et al [12], where patients un-
dergoing LAR of rectal cancer were followed closely 
postoperatively. The anastomosis was investigated rou-
tinely by endoscopy if patients showed any symptoms or 
signs of leakage. If a leak was present, it was treated 
with endoscopic vacuum treatment and the results were 
remarkable. Twenty-eighth of 29 patients had successful 
endoscopic vacuum treatment of their perianastomotic 
abscess [12].

Some of these patients, however, may have had 
leaks that did not require treatment and should possibly 
not have been treated this aggressively. Comparative 
studies to determine the gold standard in treatment of 
all types of anastomotic leaks have yet to be performed. 
The optimal way to use the endoscopic vacuum treat-
ment also remains undetermined, also regarding the 
need for a diverting stoma. 

In conclusion, it seems that endoscopic vacuum 
treatment can be used as a safe and feasible approach 
for selected patients to treat perianastomotic abscess 
after LAR with TME of rectal cancer. 
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