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Abstract

Background Anastomotic leakage after rectal resection represents a severe complication for the patient and requires

an early and appropriate management. Endoscopic vacuum therapy (EVT) has become the treatment of choice for

anastomotic leakage after rectal resection in several institutions in Germany, and commercially available systems are

currently distributed in approximately 30 countries worldwide. However, there is no evidence that EVT is superior to

any other treatment for anastomotic leakage after rectal resection.

Methods Twenty-one patients treated with EVT for anastomotic leakage after rectal resection were retrospectively

compared to a historical cohort of 41 patients that received conventional treatment. Primary endpoints were death,

treatment success and long-term preservation of intestinal continuity. Secondary endpoints were length of hospital

stay and duration of treatment.

Results There was no difference in mortality (p = 0.624). The intention-to-treat analysis showed a significantly higher

success rate of EVT compared to conventional treatment (95.2% vs. 65.9%, p = 0.011). EVT was associated with

preservation of intestinal continuity in a significant higher percentage of patients than patients undergoing conventional

treatment (86.7% vs. 37.5%, p = 0.001). Conventional treatment tended to a shorter length of hospital stay (31.1 vs.

42.2 days, p = 0.066) but with no difference in overall duration of treatment. Time until closing of a diverting stoma did

not differ between groups (10.2 months in the EVT group vs. 9.4 months in the conventional treatment group, p = 0.721).

Conclusion According to this retrospective study, conventional therapy and EVT are both options for the treatment

of anastomotic leakage after rectal resection. EVT might be more effective in terms of definite healing and

preservation of intestinal continuity.
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Abbreviations

EVT Endoscopic vacuum therapy

VAC Vacuum-assisted wound closure

CT Computed tomography

SPSS Statistical Package for Social Science

FAP Familial adenomatous polyposis

LAR Low anterior resection

Introduction

Vacuum-assisted wound closure (VAC) has some advan-

tages over traditional wound management and is very

commonly used in various fields of surgery [1]. The first

larger patient series for endoscopic use of vacuum therapy

was published by Weidenhagen et al. [2]. The working

group from Munich successfully used endoscopic vacuum

therapy (EVT) to treat anastomotic leaks after rectal

resection. Published case series report on high average

success and stoma reversal rates. Our working group has

already reported on successful EVT for various other

defects comprising rectal perforations and other colorectal

lesions [3]. Thanks to this new approach, an operative

revision with relaparotomy can be avoided in the majority

of patients. Therefore, EVT has become the treatment of

choice for extraperitoneal anastomotic leakage after rectal

or recto-sigmoid resection in several institutions in Ger-

many and commercially available systems are now dis-

tributed in approximately 30 countries worldwide.

However, there is still no evidence that EVT is superior to

any other treatment for anastomotic leakage after rectal

resection. This study aimed at comparing outcomes after

EVT to conventional treatment for anastomotic leakage.

Methods

All patients (n = 62) had undergone rectal or recto-sigmoid

resection at the department of surgery, University of Ros-

tock, Rostock, Germany. Twenty-one patients treated with

EVT for anastomotic leakage after rectal or recto-sigmoid

resection were retrospectively compared to a historical

cohort of 41 patients that received conventional treatment

(Table 1). These 41 patients were recruited from a database

for colorectal cancer (420 rectal and 709 colon cancer

patients), and all of them were operated between 2000 and

2012. All patients receiving EVT were treated between

November 2007 and March 2015. Treatment modality for

leakage was indicated by the responsible surgeon.

Inclusion criteria were rectal or recto-sigmoid resection

and an extraperitoneal anastomotic leakage or rectal stump

insufficiency. All anastomoses were performed in double-

stapling technique end to end. Anastomotic leakage was

identified postoperatively as described previously [4]: In

case of unusual elevation of CRP or white blood cell count,

clinical symptoms as well as suspicious drain secretion,

diagnostics were performed to determine an anastomotic

leakage by rectal digital examination, water-soluble con-

trast study, endoscopy or CT scan. If any of the diagnostic

tools showed an anastomotic leakage, it was documented as

such regardless of the clinical consequences (stages I–III).

Exclusion criteria were: primary treatment in other hospi-

tals, Crohn’s disease, ulcerative colitis, chronic fistulas and

iatrogenic perforations. Only patients with primary anas-

tomosis were considered for analysis of long-term preser-

vation of intestinal continuity (Table 2).

The following parameters were collected from charts or

during patients’ follow-up visits: basic patient character-

istics, type and duration of neoadjuvant treatment, details

of rectal or recto-sigmoid resection, details of anastomotic

Table 1 Biological data and comorbidity in the study and control

groups

All

patients

%

(n = 62)

EVT %

(n = 21)

Conventional

treated group

%

(n = 41)

p value

Gender ratio (f:m) 1:3.77 1:3.20 1:4.13 0.694

Age (mean) (years) 63.0 64.9 62.0 0.359

Comorbidity 88.5 100.0 82.5 0.042

Pulmonary 13.1 19.0 10.0 0.320

Cardiovascular 34.4 38.1 32.5 0.662

Renal 4.9 9.5 2.5 0.228

Diabetes 11.5 19.0 7.5 0.179

Hypertension 50.8 42.9 55.0 0.367

Others 54.1 47.6 57.5 0.462

ASA score (mean) 2.2 2.2 2.2 0.690

Primary disease \0.001

Rectal cancer 79.0 52.4 92.7

Sigmoid cancer 4.8 4.8 4.9

Sigmadivertikulitis 6.5 19.0 0

Other 9.7 23.8 2.4

Rectal stump

insufficiency

11.3 28.6 2.4 0.005

Neoadjuvant

radiochemotherapy

48.3 38.1 53.7 0.008

UICC (cancer only) 0.002

Cancer (n) 52 12 40

0 5.8 0 7.5

I 28.9 41.7 25.0

II 17.3 8.3 20.0

III 30.8 33.3 30.0

IV 17.3 16.7 17.5
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leak, type of therapy, details of therapy, success rate

(anastomotic healing as proven by endoscopy and patient

recovery), time to stoma reversal, complications of therapy,

and in-hospital mortality.

Primary endpoints were death, treatment success and

long-term preservation of intestinal continuity. Treatment

success was defined as healing of the anastomotic leakage

or rectal stump insufficiency. Long-term preservation of

intestinal continuity was defined as the absence of a stoma

after 12 months. Secondary endpoints were length of hos-

pital stay and duration of treatment. All patients were

followed for at least 15 months.

This study was performed as an intention-to-treat (ITT)

analysis. Outcome of patients receiving initial EVT or

conventional treatment was compared. In 21 patients, EVT

was used as first-line therapy; in further seven patients,

EVT was used as second-line therapy after failure of

conventional treatment.

All patients or their legal representatives had given

written informed consent to the interventions.

Endoscopic vacuum therapy (EVT)

EVT was performed as described before [3]. Briefly,

flexible endoscopic examination and lavage were con-

ducted. Sponges were then cut accordingly to the size of

the cavity and installed transanally via an overtube. If the

leakage became too small for placing the sponge intra-

cavitary and the wound healing was considered to be

insufficient for terminating the treatment, we placed the

sponge intraluminally covering the cavity. The poly-

urethane sponges were changed every 3 days. Wound

healing was evaluated after each cycle of EVT. The com-

mercially available system Endo-Sponge (B. BRAUN�,

Melsungen, Germany) was used in all patients receiving

EVT. All polyurethane sponges were placed and changed

in the surgical endoscopy unit of our department, in the

operating room or on the intensive care unit.

Conventional treatment

Modalities of conventional treatment are presented in

Table 2. Whether conventional or endoscopic treatment

was applied was based on an individual decision of the

responsible surgeon. In the conventional group, the leaks

were treated by drainage (percutaneous (CT-assisted) or

surgically placed), relaparotomy with lavage and diverting

ileostomy, anastomotic re-suturing or resection of the

anastomosis with proximal colostomy and closure of the

rectal stump (Hartmann procedure).

Statistical analysis

Statistical analysis was performed using Statistical Package

for Social Science (SPSS), version 23.0. Statistical analysis

was conducted using Pearson’s Chi-square test (Fisher’s

exact test) or t test. A p value of\0.05 was considered as

statistically significant.

Results

Patients’ characteristics are shown in Table 1. There was a

significant higher rate of colorectal carcinoma in the con-

ventional treatment group than in the EVT group. Neoad-

juvant therapy was conducted in 48.3% of all patients.

There was a significant higher proportion of neoadjuvant-

treated patients in the conventional treatment group (53.7

Table 2 Intention-to-treat analysis of the study and control group

All patients (%) EVT (%) Conventional treatment (%) p value

Patients (n) 62 21 41

Diagnosis of insufficiency (postoperative days) 8.6 7.1 9.3 0.240

Initial treatment in conventional group

Drainage 40.0

Diverting stoma 22.5

Surgical revision 17.5

Hartmann procedure 20.0

Mortality (in-hospital) 3.2 4.8 2.4 0.624

Treatment success 75.8 95.2 65.9 0.011

Long-term preservation of continuity (n = 55a) 50.9 (28 of 55) 86.7 (13 of 15) 37.5 (15 of 40) \0.001

Length of postoperative hospital stay (days) 34.9 42.2 31.1 0.066

Length of treatment (days) 26.8 26.1 27.2 0.589

Time until closing of protective ileostoma (months—LAR only) 9.8 10.2 9.4 0.721

aExcluding deaths and patients without primary anastomosis
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vs. 38.1%, p = 0.008). Of note, in 21 patients EVT was

used as first-line therapy; in further seven patients, EVT

was used as second-line therapy after failure of conven-

tional treatment. A mean number of seven sponges were

used in the EVT group. In around 60% of patients treated

with EVT, sponges were placed intracavitary, and in the

remaining 40%, sponge placement went from initially

intracavitary to intraluminally. There was no difference in

mortality between both groups (overall, n = 2, 3.2%; EVT

4.8% vs. conventional treatment 2.4%, p = 0.624). In one

patient of the EVT group, EVT had led to local but not

systemic control of septic progress. One patient in the

conventional treatment group died due to aggravation of

septic complications after anastomotic leakage. Analysis

for treatment success based on the initial treatment

modality revealed an overall success rate of 75.8% for

treatment of anastomotic leakage (Table 2). The outcome

analysis based on the initial treatment showed a signifi-

cantly higher success rate of EVT compared to conven-

tional treatment (95.2% vs. 65.9%, p = 0.011). Analysis

based on final treatment (including all patients that swit-

ched from conventional to EVT group) showed an overall

success rate of 80.6% (Table 3). Here, EVT showed higher

numerical success rates without reaching statistical signif-

icance (85.7 vs. 76.5%).

EVT was associated with preservation of intestinal

continuity in a significant higher percentage of patients

than patients undergoing conventional treatment (86.7%

vs. 37.5%,\p = 0.001).

Conventional treatment tended to a shorter length of

hospital stay without reaching statistical significance (31.1

vs. 42.2 days, p = 0.066). Time until closing of a diverting

stoma did not differ between groups (10.2 months in the

EVT group vs. 9.4 months in the conventional treatment

group, p = 0.721). Further treatment characteristics and

outcomes are presented in Table 2.

Discussion

A very recent systematic review by Shalaby et al. [5]

analyzed the outcome of EVT for anastomotic leaks in 276

patients arising from 17 different studies/case series. The

mean rate of success was 85.3% with a median duration of

therapy of 47 days. The mean rate of stoma reversal across

the studies was 75.9%. Despite the very convincing results

of EVT for treatment of anastomotic leaks, there is no

evidence for the superiority of EVT over any other treat-

ment regarding success rate, duration of therapy or

restoration of intestinal continuity. Therefore, we aimed to

compare results of EVT to a historical cohort of patients

with anastomotic leaks after rectal resections for rectal

cancer.

Only few study groups compared specific treatment

forms for anastomotic leaks after colorectal surgery.

Nagell and Holte [6] compared four patients treated with

EVT for anastomotic leakage after rectal resection to a

control group of ten patients undergoing conservative

therapy. The median healing time for patients with EVT

was 51 days (range, 43–195). The control group had a

significantly longer healing time of 336 days (range,

52–1434).

Blumetti et al. [7] analyzed treatment and outcome of

intra- and extraperitoneal anastomotic leaks in 103

patients after colorectal surgery. Non-operative manage-

ment (i.e., antibiotics, percutaneous drainage) in patients

with extraperitoneal anastomotic leaks was successful in

57%. Operative revision (i.e., diverting ileostomy and

drain, Hartmann’s procedure, resection with redoing

anastomosis) was successful in 41% of patients. Failure of

treatment was defined as evidence of persistent leak or

persistent stoma.

In a study by Gardenbroek et al. [8], treatment of

anastomotic leakage after pouch-anal anastomosis for

ulcerative or FAP was analyzed. They compared 15

patients who received EVT after transanal re-suturing of

anastomosis to a historical control group (n = 30) that had

undergone conventional treatment. The primary endpoint

of the study was anastomotic healing after 6 months. There

was a healed anastomosis in all patients that had received

EVT compared to 52% in the conventional group

(p = 0.003). Time to healing was 48 days in the EVT

group compared to 70 days in the control group

(p = 0.013). There was no statistically significant differ-

ence in the stoma reversal rate (EVT 93% vs. 89% in

Table 3 Final treatment with EVT or conventional treatment

All patients (%) EVT (%) Conventional treatment (%) p value

Patients (n) 62 28 34

Death 3.2 3.6 2.9 0.889

Successful treatment 80.6 85.7 76.5 0.279

Long-term preservation of continuity (n = 55) 50.9 (28 of 55) 76.2 (16 of 21) 35.3 (12 of 34) 0.003
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conventional group) or in the rate of long-term pouch

failure (EVT 7% vs. 14.1% in the conventional group).

Another study examined the effect of endoscopic treat-

ment on healing of anastomotic leaks after anterior rectal

resection [9]. Twenty patients underwent either conven-

tional operative or endoscopic treatment. The endoscopic

treatment included either endoscopic debridement in

combination with stenting, endoluminal vacuum therapy or

fibrin injection. Mean healing time of the anastomotic leak

in the endoscopic and conventional group was 105 and

173 days, respectively. The stoma reversal rate was similar

in both groups (50 vs. 57%), but the overall rate of patients

without colostomy was higher in the endoscopic group (77

vs. 57%).

In our patient series, outcome analysis based on the

initial treatment showed a significantly higher success rate

of EVT compared to conventional treatment. However,

when study groups were classified by final treatment, the

potential benefit was not significant anymore. This could be

due to delayed start of EVT after failure of conventional

treatment. Next to treatment success, the difference of

preservation or restoration of bowel continuity was an

interesting and impressive finding of our analysis. Intesti-

nal continuity could be preserved or restored in 86.7% of

patients undergoing EVT but only in 37.5% of patients

receiving conventional treatment (p\ 0.001). Other

reports from the ‘‘pre-EVT era’’ confirm that approxi-

mately 30–40% of patients who undergo bowel diversion

owing to anastomotic leaks after rectal resection will not

undergo stoma reversal [9, 10].

There are some limitations of this analysis that have to

be mentioned: the retrospective study design with two

groups that were not completely comparable with regard to

baseline characteristics. In the conventional group, there

were a significant higher proportion of patients with col-

orectal cancer than in the EVT group. Accordingly, fewer

patients in the EVT group received neoadjuvant treatment

which may be a reason for the higher success rate.

Therefore, the data presented should be considered with

caution. All results should only be considered as trends

because a selection bias cannot be excluded in the present

study. However, due to lack of available data in the current

literature, we believe that this analysis might contribute to

a better management of patients with anastomotic leaks

after rectal resection.

Conclusion

According to this retrospective comparison study, con-

ventional therapy and EVT are both options for the

treatment of anastomotic leakage after rectal resec-

tion. EVT might be more effective in terms of definite

healing and preservation of intestinal continuity, whereas

conventional treatment tends to a shorter length of hos-

pital stay.
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