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Abstract
AIM: To assess long-term efficacy of initially success-
ful endo-sponge assisted therapy.

METHODS: Between 2006 and 2009, consecutive pa-
tients who had undergone primary successful endo-
sponge treatment of anastomotic leakage following rectal 
cancer surgery were enrolled in the study. Patients were 
recruited from 6 surgical departments in Vienna. Clinical 
and oncologic outcomes were assessed through routine 
endoscopic and radiologic follow-up examination.

RESULTS: Twenty patients (7 female, 13 male) were 

included. The indications for endo-sponge treatment 
were anastomotic leakage (n  = 17) and insufficiency of 
a rectal stump after Hartmann’s procedure (n  = 3). All 
patients were primarily operated for rectal cancer. The 
overall mortality rate was 25%. The median follow-up 
duration was 17 mo (range 1.5-29.8 mo). Five patients 
(25%) developed a recurrent abscess. Median time be-
tween last day of endo-sponge therapy and occurrence 
of recurrent abscess was 255 d (range 21-733 d). One 
of these patients was treated by computed tomography-
guided drainage and in 3 patients Hartmann’s procedure 
had to be performed. Two patients (10%) developed a 
local tumor recurrence and subsequently died.

CONCLUSION: Despite successful primary outcome, 
patients who receive endo-sponge therapy should be 
closely monitored in the first 2 years, since recurrence 
might occur. 
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INTRODUCTION
Anastomotic leakage following rectal cancer surgery is 
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regarded as one of  the most feared postoperative com-
plications[1]. Together with a significant increase in both 
morbidity and mortality rate, several studies found anas-
tomotic leaks after curative colorectal resections for ma-
lignancy associated with poor survival and a higher tumor 
recurrence rate[2,3]. 

Once leakage occurs, treatment strategies are limited 
and depend on the septic condition of  affected patients. 
The anastomosis can be renewed or taken down; simul-
taneously a protective stoma is usually created. In cases 
of  mild sepsis and localised abscesses, computed tomog-
raphy (CT)-guided drainage can be attempted.

The use of  an endoluminal vacuum therapy repre-
sents a novel method to treat patients with anastomotic 
leakage after rectal resection[4]. An open-pored sponge is 
inserted into the abscess cavity and connected via drain-
ing tube to a vacuum drainage system. Through continu-
ous negative pressure a shrinking and cleaning of  the 
wound can be achieved. 

To date, only few studies are available focusing on 
endo-sponge treatment[5-7]. Taking into account the lim-
ited number of  included patients, promising short-term 
results have been reported. Weidenhagen et al[4] described 
a success rate of  nearly 96% in their series. Another study 
observed complete healing in only 75% of  patients[8]. 

Long-term results after primary successful endo-sponge 
therapy have not been published to date. Therefore, it is 
still under debate as to whether vacuum therapy-derived 
granulation tissue is stable and not prone to develop re-
current abscesses. This problem might occur especially 
in those patients who require further chemotherapy after 
endo-sponge therapy has been completed. Another ques-
tion arises as to whether endo-sponge therapy negatively 
influences oncologic results. It is tempting to speculate that 
through stimulation of  granulation tissue angiogenesis, 
growth of  residual local tumor cells becomes reactivated.

The present multicenter study was designed to evalu-
ate long-term efficacy of  initially successful endo-sponge 
assisted therapy after anastomotic leakage following rectal 
resection for malignancy. Additionally, oncologic outcome 
was assessed.

MATERIALS AND METHODS
Between 2006 and 2009, consecutive patients who had 
undergone initially successful endo-sponge assisted treat-
ment of  anastomotic leakage following rectal cancer sur-
gery were included in the study. Patients were recruited 
from 6 surgical departments in Vienna. The study was 
approved by the institutional Ethics Committee.

All patients were initially operated for rectal cancer. 
Rectal tumor was located in the upper third of  the rectum 
in 2 patients, in the middle third in 8 patients and in the 
lower third in 10 patients. In 15 patients a low anterior 
resection, in 3 patients a rectal resection with a coloanal 
anastomosis, and in 2 patients a Hartmann’s procedure 
with resection of  the tumor were performed. The type 
of  anastomosis was end-end in 14 patients, side-end in 
1 patient and a J-Pouch in 3 patients. A protective stoma 

was created in 14 patients [ileostomy: n = 10 patients, 
colostomy: n = 4 patients, none (including Hartmann’s 
procedure): n = 6 patients]. One patient had neoadjuvant 
short-term radiotherapy and 5 patients required long- 
term radio/chemotherapy before primary rectal resection. 
The remaining 14 patients did not receive any additional 
treatment prior to surgery. According to the International 
Union Against Cancer (UICC) classification, the rectal 
cancers were grouped as stage Ⅰ (n = 9), stage Ⅱ (n = 5), 
stage Ⅲ (n = 4) and stage Ⅳ (n = 2).

The indication for endo-sponge assisted therapy was 
an anastomotic leakage in 17 patients and insufficiency of  
a rectal stump after Hartmann’s procedure in 3 patients. 
The Hartmann’s procedures were conducted after anas-
tomotic leakage following anterior rectal resection, after 
rectal perforation following palliative endoscopic stent 
implantation, and as primary treatment of  bleeding rectal 
cancer in a patient who was in poor condition. 

Time from primary operation to anastomotic leakage 
showed a median duration of  12.5 d (range 3-668 d).

In 2 patients (10%), a surgical approach (abscess drain-
age and stoma formation) and in 3 patients (15%) CT-
guided drainage were attempted prior to endo-sponge 
treatment.

Those patients with an unsuccessful primary endo-
sponge treatment were excluded. The study design is out-
lined in Figure 1. 

Patients were investigated during annual routine 
follow-up examination. A colonoscopy was performed to 
assess the anastomotic site with regard to local recurrence 
and reappearance of  any leakage. Whenever possible a CT 
or magnetic resonance tomography scan was performed 
to obtain additional information. 

Patient data were obtained from the institutional da-
tabase of  each participating hospital and individual chart 
reviews retrospectively. Additional information was gath-
ered through a face to face questioning. 

The technique of  inserting an endo-sponge (B. Braun, 
Austria, GmbH) and installing an endoluminal vacuum 
system has been described previously[9]. 

Statistical analysis
Continuous data are shown with median and minimum-
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Median follow up 
time: 17 mo

Endo-sponge assisted treatment 
23 patients

Primary treatment failure
 3/23 patients (13%)

Primary treatment success 
(included in study)

 20/23 patients (87%)

Late treatment success
 15/20 patients (75%)

Late treatment failure
 5/20 patients (25%)

Local tumour recurrence
 2/20 patients (10%)

Figure 1  Study outline.



maximum values. Associations between late treatment 
failure and variables were analyzed by nonparametric Wil-
coxon rank sum test. A P-value ≤ 0.05 was considered 
significant. All data were collected and statistically ana-
lyzed using SPSS (14.0.1. Chicago, USA).

RESULTS
Twenty patients (7 female, 13 male) who had primary suc-
cessful endo-sponge therapy were included in the study. 
The median body mass index (BMI) was 26.5 kg/m2 (range 
17.3-31.3 kg/m2) and the median age was 66.3 years (range 
54.8-91.2 years). The median follow-up duration was  
17.1 mo (range 1.5-29.8 mo). Five patients (25%) died 
during the follow-up period but were included in the 
analysis: four patients died due to tumor progression (2 
patients had liver metastases at the time of  endo-sponge 
therapy) and one patient died because of  acute liver failure 
due to known liver cirrhosis. 

One patient developed a benign anal stenosis which 
was improved by anal dilatation. 

Interestingly, we identified five patients (25%) who 
developed a recurrent symptomatic abscess. The follow-
ing interventions were performed for recurrent abscess: 
in 3 patients anastomosis was taken down by Hartmann’s 
procedure, which classified abscesses as stage C (definition 
by the International Study Group of  Rectal Cancer)[10]; 
one abscess was classified as stage B, requiring CT-guided 
drainage; one patient had only minimal clinical signs, there-
fore abscess was classified as stage A and further therapy 
(e.g. Hartmann’s procedure) is still under discussion.

Additionally, we analyzed whether we could identify 
predictive factors for recurrent abscess formation (Table 1).  
None of  the demographic factors, such as age or BMI 
were significantly different between successful and refrac-
tory groups. The same factors related to standard tumor 
care were similar in both groups. Specifically, neoadjuvant 
radiotherapy or radiochemotherapy and adjuvant che-
motherapy administration was evenly distributed in both 
groups. With respect to anti-angiogenic treatment with 
Bevacizumab (Avastin®, Roche), there was 1 patient in 
the successful group and 1 patient in the treatment failure 
group. 

One patient received Bevacizumab before endo-
sponge therapy was started. This patient also developed a 
recurrent abscess.

Similarly, there was no difference in the indication for 
endo-sponge therapy (anastomotic leakage vs rectal stump 
insufficiency). At the time of  endo-sponge treatment 9 
patients (45%) had a diverting ileostomy and 8 patients 
(40%) a colostomy. Three patients (15%) were treated 
without protective stoma. There was no difference regard-
ing recurrence between stoma groups during therapy. In 
13 patients (76.5%) the stoma was closed after successful 
endo-sponge treatment.

We then analyzed endo-sponge therapy-related factors. 
The procedure for endo-sponge was the same in both 
groups with a sponge change at 2-3 d intervals. One pa-
tient had a fibrin glue injection after successful treatment 

to improve local healing. In one patient a stent was placed 
through the anal canal for 7 d until sufficient healing was 
achieved. Both patients had no recurrence during the 
follow-up period. The median duration of  endo-sponge 
therapy was 21 d in both groups. Median interval between 
primary operation and onset of  anastomotic leakage was 
longer in the non-successful group. This difference was 
statistically significant (P < 0.05).

With regard to the oncological outcome, two patients 
(10%) developed a local tumor recurrence during the 
follow-up period and subsequently died. The UICC stage 
was Ⅱ and Ⅲ, respectively. Neither patient received any 
additional chemo- or radiotherapy prior to or after primary 
rectal resection. Notably, this was declined by one of  them. 
Two patients (10%) developed distant liver metastasis. 

DISCUSSION
This multicenter study was conducted to assess long-term 
outcome after primary successful endo-sponge treatment 
in patients with rectal cancer. The major finding of  this 
analysis is the fact that 25% of  patients developed recur-
rent abscess formation. 

The endo-sponge system has been shown to be a suit-
able instrument for the treatment of  anastomotic leaks 
following rectal cancer surgery. Glitsch et al[11] reported 
primary successful healing in 16 of  17 included patients. 
Each patient had a follow-up colonoscopy 2 mo after 
complete closure of  the abscess cavity. Other studies with 
slightly longer follow-up periods found initial success rates 
ranging from 75% to nearly 100%[4-6]. 

Thus, this is the first study that indicates that late treat-
ment failure might also occur. The consequence of  our 
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Table 1  Characteristics of patients with and without successful 
long-term outcome after endo-sponge treatment1

Successful 
outcome

No successful 
outcome

No. of patients 15 5
Age (yr) 67 (55-91.2) 63.4 (54.8-69.8)
BMI 24.9 (17.3-31.2) 24.5 (19.7-28.9)
Male:female ratio 10:5 3:2
Neoadjuvant treatment
   None 10 4
   Radiotherapy   1 0
   Chemo/radiotherapy   4 1
Indication
   Anastomotic leakage 12 5
   Rectal stump insufficiency   3 0
Interval between primary operation 
and anastomotic leakage (d)

 12.5 (3-668) 42 (21-668)

Duration of endo-sponge therapy (d)     21 (7-56) 21 (19-106)
Chemotherapy after endo-sponge 
therapy

  3 1

Follow up time (mo)  16.1 (1.5-29.8) 17.1(8.38-26.2)
Interval between final endo-sponge 
therapy and recurrent abscess (d)

  240 (21-730)

Local tumor recurrence   1 1

1Values are given as absolute numbers and frequencies (%) or as medians 
(min-max). BMI: Body mass index.
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finding is a recommendation of  ongoing surveillance (at 
least 2 years) for recurrent abscess, since this might be 
easier to treat if  diagnosed early. 

In the present study, for 2 of  5 patients who devel-
oped a new abscess, recurrence occurred 30 d after endo-
sponge therapy had been finished. The reason for reap-
pearance, which obviously occurred soon after the therapy 
was considered a success, remains unclear. It is tempting to 
speculate that the wound healing was superficial, whereas 
in deeper areas of  the cavity a new abscess formation was 
established. Notably, both patients had a late anastomotic 
leak (668 and 427 d after initial surgery), which could have 
further contributed to the worse outcome. 

In one patient endo-sponge treatment was continued 
for 106 d. This extended duration was due to the firm 
desire of  the patient not to receive a stoma formation. 
Although after that time period the abscess cavity was 
healed, such prolonged treatment might be predictive for 
a less successful outcome. This observation was compa-
rable to previous published results[9]. 

We have also attempted to identify predictive param-
eters for reoccurrence of  abscess. Taking into account the 
limited number of  patients available for statistical analysis, 
we found that late onset of  anastomotic leakage is associ-
ated with a tendency for a high probability of  recurrent 
abscess formation. This correlated with the fact that late 
onset of  endo-sponge therapy correlates with a worse 
outcome of  primary therapy[8]. 

Interestingly, concomitant chemo- or radiotherapy was 
not associated with an increased risk of  recurrent abscess. 
This is in contrast to the finding of  von Bernstorff  et al[12], 
who did observe a negative influence of  radio-chemother-
apy on the primary success rate. Therefore, the present 
finding is important as it relieves fear associated with ap-
plication of  chemotherapy in this setting.

The humanized monoclonal antibody Bevacizumab 
represents another therapy associated with potential 
colorectal anastomotic complications[13]. Of  the 20 pa-
tients analyzed herein, 10% received Bevacizumab after 
initial endo-sponge therapy. At present, we do not see 
antiangiogenic therapy as an obstacle for endo-sponge 
therapy. 

In addition, we observed 2 local recurrences of  tu-
mor growth. We cannot differentiate whether this high 
number of  patients is an effect of  anastomotic leakage 
or correlates with endo-sponge treatment. There are 
controversies regarding the impact of  anastomotic leak-
age on oncologic outcome. Several studies found anasto-
motic leaks significantly associated with a worse cancer 
specific mortality and increased local recurrence[3,14,15]. 
However, others could not detect any correlation[16,17]. 

Since endo-sponge therapy is believed to rely on in-
duction of  angiogenesis, induction of  tumor growth is 
a potential theoretical concern[18]. The question remains 
whether this has a biological consequence since angio-
genesis formation is also part of  chronic inflammation. 
Furthermore, tumor recurrence might also be induced by 
chronic inflammation. There is growing evidence that sys-
temic inflammatory response, characterized by raised lev-

els of  circulating C-reactive protein, predicts poor survival 
in patients undergoing curative resection for colorectal 
malignancies[19,20]. Thus, it is possible that an ongoing sep-
tic condition caused by anastomotic leakage might nega-
tively influence oncologic outcome. On the other hand, 
a more rapid healing as induced by endo-sponge therapy 
might even be beneficial.

Before the era of  endo-sponge treatment anastomotic 
leakage was treated by defunctioning stoma. This procedure 
could save anastomosis in around 60% to 75% of  cas-
es[21,22]. Thus, the question arises, whether despite obvious 
macroscopic early improvements, endo-sponge treatment 
is of  great benefit. Based on late treatment failures requir-
ing Hartmann’s procedures, we believe that a randomized 
trial with 2 years of  follow-up will be necessary to solve this 
question. In the meantime, endo-sponge treatment can still 
be recommended as a therapeutic option for anastomotic 
leakage. The great advantages of  this novel method are still 
rapid leak control and the avoidance of  a defunctioning 
stoma in selected cases. 

In conclusion, in the current multicenter study we ob-
served that 25% of  patients developed recurrent abscesses 
after primary successful endo-sponge assisted treatment 
for anastomotic leakage following rectal resection. No-
tably, 2 patients showed a local tumor recurrence during 
the follow-up period. This has to be investigated in larger 
series of  patients. 

COMMENTS
Background
Anastomotic leakage following rectal cancer surgery is regarded as one of the 
most feared postoperative complications with a considerable morbidity and 
mortality rate. The incidence varies from 2% to 19%. Strategies to treat anasto-
motic leaks are limited and depend on the septic condition of affected patients. 
The use of an endoluminal vacuum therapy (endo-sponge) represents a novel 
method to treat patients with anastomotic leakage after rectal resection.
Research frontiers
An open-pored endo-sponge is inserted into the abscess cavity and connected 
via draining tube to a vacuum drainage system. Through continuous negative 
pressure a shrinking and cleaning of the wound can be achieved. The research 
hotspot is to assess the long-term effect of endo-sponge therapy. It is still under 
debate, as to whether vacuum therapy-derived granulation tissue is stable and 
not prone to develop recurrent abscesses.
Innovations and breakthroughs
It has been recently published that endo-sponge assisted closure can be used 
as an alternative in the treatment of colorectal anastomotic leakage. The few 
available studies focusing on endo-sponge treatment found short-term heal-
ing rates of nearly 96%. Others concluded that extended leakages should be 
treated by different approaches having little probability of successful healing but 
these can lead to discomfort for the patient. 
Applications
In the present study it was observed that 25% of patients developed recur-
rent abscesses after primary successful endo-sponge assisted treatment for 
anastomotic leakage following rectal resection. Consequently, patients need to 
be monitored closely as abscess recurrence might occur. Notably, 2 patients 
showed a local tumor recurrence during the follow-up period. This has to be 
investigated in larger series of patients. 
Terminology
Endo-sponge treatment means the insertion of an open-pored sponge into the 
abscess cavity. The endo-sponge is connected via draining tube to a vacuum 
drainage system. Through continuous negative pressure a shrinking and clean-
ing of the wound can be achieved.
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Peer review
This is a well-written hypothesis-generating paper. Although there might be many 
contributing factors, the authors present data that suggest endo-sponge may pro-
mote abscess formation a long time after treatment of a failed low anastomosis. 
This is worth knowing.
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