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BACKGROUND: Anastomotic leakage is the main complication after
colorectal surgery, inducing sepsis and often, further surgical intervention is
needed. In the last few years, the vacuum-assisted closure therapy using the
Endo-sponge system has been used in different types of complicated wounds
and in anastomotic leakage after rectal resection. In this study, we reported
our experience with Endo-sponge in leakage from colorectal anastomosis and
compared it to other published series.

PATIENTS AND METHODS: 29 patients with abscess or fistulas from
anastomotic leakage after rectal resection or colectomy were retrospectively

reviewed. The main clinical symptom was sepsis. Stoma was present at the
beginning of Endo-sponge treatment in 21 patients (72% of cases).

RESULTS: The mean size of the fistula was 7 + 4.6 cm (2-20 cm). The mean
time to closure of the cavity was 10 + 6.5 weeks (2-28) and required on
average 18.6 £ 13 sessions. We obtained a closure in 27 out 29 patients
(93%), which were sustained in 24 out of 27 patients (89%) at 6 months. The
treatment was well tolerated and performed on an outpatient basis without
sedation.

CONCLUSION: In our study, anastomotic leakage was treated efficiently
with Endo-sponge without sedation or stoma in 31% of cases.

Key Words: Vacuum-Assisted Closure (VAC); Endo-sponge-anastomotic colorectal
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Leakage is the major complication of colorectal anastomosis. Its reported
incidence is between 1.5% and 17.5% (1-8). Sometimes the fistula closes
itself but at other times, it can be complicated by sepsis, thus increasing the
morbidity and mortality with a risk of permanent stoma (9-11). Treatment
ranges from conservative management (antibiotics, transrectal rinsing and
drainage) to surgical procedures (drainage, resection of the anastomosis
with proximal colostomy or finally abdomino-perineal extirpation) (12).
To avoid a surgical resumption, transrectal drainage by vacuum-assisted
closure (VAC) system placed endoscopically is a new approach to treat
the anastomotic leakage. This technique is based on an open-pored
polyurethane sponge (Endo-sponge, B. Braun Medical B.V., Melsungen,
Germany) linked to a drainage tube connected to a vacuum system, which
is introduced endoscopically into the wound. The negative pressure
induces a removal of fluid with a reduction of the oedema. This, in turn,
increases the local perfusion and helps the granulation tissue grow into the
cavity and fill it up, eventually causing the fistula to close. We reported our
experience with Endo-sponge in leakage from colorectal anastomosis and
compared it to the main published series.

PATIENTS AND METHODS
Patients

We retrospectively analyzed all patients with clinical symptomatic
anastomotic leakage referred by different surgical teams and treated by
Endo-sponge. In most cases, the leakage was diagnosed after a sepsis had
been confirmed by a CT-scan.

Methods

Without any sedation or under partially sedating inhaled gas Kalinox
(Air Liquide Santé, Paris, France), an endoscope (gastroscope, 180H,
Olympus, Japan) was introduced into the cavity to evaluate its length
and the level of the anastomosis from the anal verge. At the same time,
Endo-sponge treatment was initialized. During each procedure, the sponge

was cut according to the size of the cavity, which was measured with the
endoscope. It was inserted into the cavity through the overtube, which
was introduced with the endoscope. The drainage tube inserted into the
sponge was connected to a low vacuum wound drainage system to which
a sub-atmospheric pressure (125 mmHg) was applied. The system was
changed every 3 to 5 days. Sometimes, the cavity was not roundish and
presented some irregularities with small secondary tracks treated by pieces
of sponge introduced with a biopsy forceps. The contact of the sponge with
the mucosa induced the formation of a granulation tissue into the fistula.
Before a new sponge was inserted, non-viable tissue was debrided with a
biopsy forceps in order to eliminate fibrosa and obtain a wide contact of
the sponge with the mucosa. No additional treatment such as fibrin glue
injection or radiologic drainage was used. The treatment was stopped
when the length of the cavity was close to 1 centimeter because, in that
case, it was no longer possible to introduce the sponge and the fistula was
considered healed.

Follow-up

After endo-sponge treatment, the patients were followed up endoscopically
at 1, 3 and 6 months to assess the maintenance of the results. All participants
have been treated according to clinical needs and gave informed consent to
the protocol which was approved by our Institutional Review Board.

STATISTICAL ANALYSIS

Correlations were calculated using the Spearman test. Data from patients
with or without stoma were compared using the Mann-Whitney test.

RESULTS
Epidemiologic characteristics

Between January 2013 and December 2016, 29 patients (22 men, mean age
+  SD, 68 + 10 years) were treated in 2 endoscopic departments (Lyon Sud
Hospital and Tours Hospital, France). The characteristics of the patients are
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summarized in Table 1. Twenty-three patients (23/29, 79.3%) were operated
on because of rectal cancer with neo-adjuvant radio-chemotherapy in 19
cases (19/29, 65.5%). Three patients were operated on for a sigmoiditis,
1 for left colonic cancer and 2 for right colonic cancer with a peritoneal
carcinosis treated by hyperthermic intraperitoneal chemotherapy and left
colectomy with colorectal anastomosis. In 25/29 patients (86.2%), the
fistula was detected after a sepsis, in 2 cases (6.9%) after rectal bleeding and
in 1 case (3.4%) after diarrhea. In 12 cases (41.3%), the treatment by Endo-
sponge was started in the month following surgery, while in the other cases
the mean delay was 35 + 56 weeks (8-260 weeks). In these cases, the patients
were referred to our center because of failure of surgical or radiological
treatments. At the inclusion stage, 21 patients (72.4%) were referred for
Endo-sponge treatment with a stoma systematically performed by the
surgical team at the time of anastomosis (12 cases) because of the high risk
of fistula (neo-adjuvant radiotherapy, male, obesity, low anastomosis, (13))
or secondly (9 cases) to treat the sepsis. Twelve patients (41%) were under
antibiotics when endo-sponge was performed. The drainage allows sepsis
healing and after a few days (less than 10), the antibiotics can be stopped.
A nutritional support has been used in 3 patients. In 1 case, the stoma was
closed during the treatment after 11 weeks and the treatment continued for
another 8 weeks. In another case, after 14 weeks of Endo-sponge treatment,
the diameter of the fistula reduced more than its length and it became
impossible to introduce the sponge. It was decided to enlarge the fistula but
during the procedure, the colon was perforated and a stoma was performed

(Table 1).

TABLE 1
Characteristics of the patients

Patients (y‘:gfs) Sex Diagnosis Neo;rc-igj-l\_r ant Operation
1 68 M RC 1 LAR
2 68 M RC 1 LAR
3 66 M RC 1 LAR
4 52 F RC 0 LAR
5 51 F RC 0 IAA
6 74 M RC 1 LAR
7 67 M RC 1 PCP
8 71 F RC 1 LAR
9 87 F RC 0 LAR
10 61 M RC 1 LAR
1 70 M RC 1 LAR
12 68 M RC 1 LAR
13 64 M RC 1 LAR
14 59 M RC 0 LAR
15 56 M RC 1 LAR
16 75 M RC 1 LAR
17 84 M RC 1 Cc
18 62 M cc 0 C+HIC

19 63 M cc 0 C
20 60 M cc 0 C+HIC
21 63 F Sig 0 Sigm
22 82 M Sig 0 PCP
23 88 M Sig 0 Sigm
24 66 M RC 1 LAR
25 56 F RC 1 LAR
26 80 F RC 1 LAR
27 83 M RC 1 LAR
28 56 M RC 1 LAR
29 81 M RC 1 LAR

Mean+ SD 68+ 10 19 RT-CT

RC: Rectal Cancer; CC: Colonic Cancer; Sig: Sigmoiditis; LAR: Low Anterior
Resection Sigm: Sigmoidectomy; IAA: lleo-Anal Anastomosis;, C: Colectomy;
PCP: Partial Colo-Proctectomy; HIC: Hyperthermic Intraperitoneal Chemotherapy.

This patient was treated with antibiotics and the Endo-sponge treatment
started 4 weeks after the surgery and lasted for an additional 3 weeks.
Overall, 8/29 (27.6%) of the patients were treated without any stoma. One
patient presented an abscess 2.5 years after the proctectomy for complicated
diverticulitis, which was drained surgically. The length of the cavity was so
long (20 cm) that we had to insert 3 Endo-sponges at the beginning, then 2
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and finally 1 after 5 weeks. On the CT-scan the abscess disappeared totally
after 3 months. The mean length of the fistula was 7 + 4.6 cm (2-20 cm).
The mean level from the anal verge was 6.2 + 4.6 cm (2-20 cm). After a
mean delay of 10 £ 6.5 weeks and a mean number of sessions of 18.6 + 13
(range 4 to 57 sessions), the cavity was closed (less than 1 centimeter) in
27/29 (93%) patients (Figure 1 and Table 2).

The treatment failed in one patient with ulcerative colitis operated on for
rectal cancer with an ileo-anal anastomosis. Within 4 weeks following the
surgery, the patient presented a sepsis and the CT-scan showed an abscess
in the pelvis. In endoscopy, we observed a large, nearly circumferential
(270°) anastomotic leakage. We tried to treat the leakage with Endo-sponge
during 14 weeks without success and we decided to perform a definitive
ileo-stoma. There was a significant correlation between the delay of closure
and the size of the fistula (Rho=0.45, p=0.03), but not with the delay of
discovery and the age of the patients (Rho=0.31, p=0.12; Rho=0.14, p=0.63,
respectively). There was no significant difference between the patients with
and without stoma in the time to closure, the age of the patients, the size
of fistula, neo-adjuvant radiotherapy, the level of anastomosis and the time
between surgery and fistula treatment (Table 2).

Figure 1) Pelvic abscess on CT-scan before starting endo-sponge treatment (a), at 1
month (b) and at 3 months (c) after beginning of the treatment

Follow-up

During the follow-up, the fistula recurred at 1 month in 3 patients and
endoscopic control was not performed in another patient who was lost
for follow-up. These 4 cases were considered as secondary failures. At 6
months, 18 patients (85.7%) who presented a stoma experienced a closure
of the protective stoma.

DISCUSSION

Anastomotic leakage inducing a sepsis is the main complication of rectal
surgery. Sometimes, a percutaneous or surgical drainage is performed but
in the majority of cases, a diverting stoma or Hartmann’s procedure is
required because it is difficult to come back surgically especially as many
patients have been treated by radiotherapy. In this context, Endo-sponge
appears as a new therapeutic option. In the literature, there are some case
reports and few studies including a low number of patients treated by Endo-
sponge (14-32). In the 4 previously published series, patient characteristics,
level of anastomosis and cavity length were comparable to those in the
present study (Table 3) (15,17-19). In our series, the delay between fistula
discovery and Endo-sponge treatment was longer, the number of Endo-
sponge sessions was higher and the number of patients with stoma was
smaller. We hypothesize that it could be due to a larger size than in other
studies or a long delay between the surgery and the start of the Endo-sponge
treatment even if we did not find a significant correlation probably due to
the small number of patients. We did not use sedation which allowed us to
perform Endo-sponge treatment in outpatients and we verified the healing
rate 6 months after closure. The percentage of protective ileo-stoma closure
was similar to that reported in other studies (Table 3). In previous series,
the healing rate ranged between 56 and 96%. In our series, one failure
appeared in one patient with ulcerative colitis who presented a very large
anastomotic leakage from ileo-anal anastomosis and in another one, the
fistula relapsed. Van Koperen et al. have reported that the healing rate
depended on the delay between surgery and fistula discovery. They reported
more failures in patients in whom the delay was longer than 6 weeks. In
our study, the failures occurred in one patient in whom the time between
surgery and fistula diagnosis was 4 weeks and in the other one, the delay
was longer (10 weeks). Glitsch et al. have reported that the duration of this
treatment was correlated with the size of the cavity (>6 cm) and with the age
of the patient (more than 62 years old). In our series, we found a significant
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TABLE 2
Endoscopic characteristics

in the literature.

Time between

Sustained

o Stoma before surgeryand  Level of anastomosis Initial Ieng_th Nb of Endo- Total time Closure rate closure rate
atients Endo-sponge 0 onge (cm) ofthe cavity  sponge to closure (size<icm)  during the follow-
treatment treatment (week) (cm) sessions (week) up at 6 months
1 0 104 10 6 25 10 S F
2 0 1 5 1 4 s s
3 0 34 7 13 20 14 s S
4 1 30 3 4 31 15 s s
5 1 4 2 12 25 F F F
6 0 2 10 9 18 9 s s
7 1 260 2 7 48 25 s s
8 1 12 3 5 30 14 s s
9 1 17 13 5 25 12 s S
10 1 4 8 2 7 4 s S
1 1 1 3 10 57 28 s s
12 1 10 3 7 19 10 s F
13 1 8 5 7 7 8 s s
14 1 2 15 4 7 4 S S
15 1 12 5 5 18 13 s S
16 1 4 3 5 4 7 S s
17 1 2 1 2 1 2 S s
18 0 3 4 15 36 19 S s
19 0 1.5 20 2 4 2 s s
20 0 4 15 7 6 3 s s
21 1 1 7 18 9 14 s S
22 1 136 2 20 10 6 s s
23 0 68 7 5 17 8 s s
24 1 104 1 3 24 13 s F
25 1 52 5 3 13 6 s s
26 1 21 6 5 10 5 s s
27 1 48 2 7 5 3 F F
28 1 25 7 3 18 9 s s
29 1 18 5 6 24 12 s s
Mesa[;‘ * 21 stoma 35+ 56 6.2+4.6 7146 18.6 + 13 10 + 6.5% 27S and 2F 248 and 5F

F: Failure; S: Success

correlation between the delay of closure and the size of the fistula but
not with the delay of therapy after the surgery or the age of the patients.
Compared with In others series, we have a higher number of patients who
were successfully treated without stoma. In our study, 21 patients presented
a stoma at the inclusion. During the treatment, the stoma was closed in 1
case after 11 weeks of treatment because of the wish of the patient. In the
8 patients without stoma, we did not encounter any difficulties in Endo-
sponge exchange, which was performed after 2 rectal enemas such as before
a rectoscopy. Interestingly, Glitsch et al. have reported that the duration
of endo-sponge treatment shorter in patients without stoma (4 vs. 9 weeks)
(Figure 2).

However, in Glitsch’s study (19), the size of the cavity was larger in patients
with a diverting stoma and most of them had been treated by neo-adjuvant
radiotherapy, a treatment that may slow down selfhealing (16) and
lengthen the Endo-sponge treatment. In our study, there was no significant
difference in the duration of treatment, size of the cavity and percentage
of patients treated by neo-adjuvant radiotherapy between patients with
and without stoma. Endoscopically, the system is easy to introduce into
the wound through the anus. In our study, the examination is performed
in ambulatory conditions without any sedation. Some authors (17,23) have
evaluated the patient’s comfort using visual analogic scale including the
patient’s satisfaction, the alteration in daily life activity and pain during
Endo-sponge treatment. They have concluded that Endo-sponge is well
tolerated. In our study, we performed in 6 patients the examination
under Kalinox, an equimolar mixture of oxygen (OZ) and nitrous oxide
(N,O) in ambulatory conditions and even if the duration of treatment
was longer, we did not report any loss of compliance. In 2 patients, the
exchange was painful and required antalgics as morphinic at the beginning
of the treatment. However, when the procedure was finished, the patients

J Hepato Gastroenterol Vol 2 No 1 June 2018

did not present any pain at home. In our practice, we encountered some
difficulties when there were several tracks along the fistula as previously
reported by Weidenhagen et al. or when there was stenosis at the origin
of the fistula requiring its enlargement (in one patient). In one case, we
noticed a new fistulous track created by the suction of the distal extremity
of the drainage tube, which was in direct contact with the mucosa. That is
why we recommend that the central drainage tube is not applied in direct
contact with the mucosa and we advise to cut it shorter than the sponge. We
acknowledge that our study has some limitations. Firstly, it was uncontrolled
and we cannot rule out that some fistula would have closed without Endo-
sponge treatment. However, about half of patients were referred to our
center late after failure of common management of anastomotic leakage.
Secondly, it is a retrospective study in which only patients who were treated
by Endosponge have been included. The number of patients was small
and the group was somewhat heterogeneous. Lastly, criteria for faecal
diversion are not universally admitted and largely dependent on subjective
appreciation of the risk of fistula and on different surgical teams’ processes.
However, when comparing patients treated by Endo-sponge with or without
stoma, their characteristics and those of the fistula group do not appear to
be significantly different (Table 4).

CORE TIP

In the literature, there are few series reporting a good efficiency of endo-
sponge in anastomotic colorectal leakage that’s we confirmed. The main
difference with other published studies is the presence of a diverting
stoma. Our series is the first one in which half of the patients do not have a
diverting stoma and we have shown that endo-sponge treatment is feasible,
efficient without any sepsis and that the duration of treatment tends to be
shorter in these patients.
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Figure 2) Endoscopic view of an anastomotic fistula during endo-sponge treatment
(a). A reduction in size was observed during treatment (b) with at the end a
granulation tissue closing the fistulous opening (c). shorter in patients without
stoma (4 vs. 9 weeks)

Table 4

Comparison between patients treated by Endo-sponge with or
without stoma (mean * SD)

Patients with Patients without

Variables stoma (n=21) stoma (n=8) p-value
Age (years) 68 + 11 68+9 0.25
Neo-adjuvant CT-RT n=14 n=5 0.67
Time between surgery and 36.7 + 62 30.8 + 41 0.47
fistula diagnosis (week)
Level of anastomosis (cm) 48+37 9.8+5.2 0.32
Initial length of the cavity (cm) 6.7+4.7 77143 0.64
Nb of VAC sessions 19+14 17 +£10 0.39
CONCLUSION

Our study confirms that Endo-sponge is an interesting option in the
treatment of anastomotic leakage. This method is well tolerated and is an
easy-to-handle therapy in ambulatory conditions without any sedation.
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