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Purpose: Redo surgery in patients with a persistent anastomotic failure (PAF) is a rare procedure, and data about this pro-
cedure are lacking. This study aimed to evaluate the surgical outcomes of redo surgery in such patients.
Methods: Patients who underwent a redo anastomosis for PAF from January 2004 to November 2016 were retrospectively 
evaluated. Data from a prospective colorectal database were analyzed. Success was defined as the combined absence of 
any anastomosis-related complications and a stoma at the last follow-up. 
Results: A total of 1,964 patients who underwent curative surgery for rectal cancer during this study period were included. 
Among them, 32 consecutive patients underwent a redo anastomosis for PAF. Thirteen patients of those 32 had major 
anastomotic dehiscence with a pelvic sinus, 12 had a recto-vaginal fistula, and 7 had anastomosis stenosis. There were no 
postoperative deaths. The median operation time was 255 minutes (range, 80–480 minutes), and the median blood loss 
was 80 mL (range, 30–1,000 mL). The overall success rate was 78.1%, and the morbidity rate was 40.6%. Multivariable 
analyses showed that the primary tumor height at the lower level was the only statistically significant risk factor for redo 
surgery (P = 0.042; hazard ratio, 2.444).
Conclusion: In our experience, a redo anastomosis is a feasible surgical option that allows closure of a stoma in nearly 
80% of patients. Lower tumor height (<5 cm from the anal verge) is the only independent risk factor for nonclosure of de-
functioning stomas after primary rectal surgery.
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INTRODUCTION

After colorectal anastomosis or coloanal anastomosis, the postop-
erative course can be complicated by persistent anastomotic fail-
ure (PAF). Such a complication can be responsible for multiple 
consequences, such as chronic strictures, urinary or vaginal fistu-
lae, and persisting presacral sinuses [1]. Chronic anastomotic 
strictures and presacral sinuses are observed in 3%–30% of pa-

tients, depending on the definition adopted, and most of these 
lead to poor anastomotic function, frequent bowel movements, 
and sometimes pelvic sepsis [2-5]. In addition, 0.5% to 3% of pa-
tients with low rectal anastomosis develop recto-vaginal fistulae 
(RVFs) or urethral fistulae, resulting in extremely uncomfortable 
symptoms [6, 7]. Various local treatment options, from a “wait-
and-see” approach with proximal diversion to flap formation via a 
transanal or transvaginal, may be considered. However, the suc-
cess rates of these conservative approaches are not promising, and 
many patients with PAF remain with a permanent stoma [8-11].

For patients with permanent stomas, despite the intraoperative 
technical difficulties, redo surgery with a new coloanal or colorec-
tal anastomosis may represent the last valuable option after all lo-
cal repair procedures have been attempted. As very few studies on 
this subject have been reported to date, little is known about the 
risk factors and clinical outcomes of redo surgery. Thus, this study 
aimed to report our experiences with a redo anastomosis as a 
treatment option for patients experiencing PAF.
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METHODS

Patients 
All patients who underwent a redo anastomosis for PAF between 
January 2004 and November 2016 were identified from the pro-
spective database of the Colorectal Department at Kyungpook 
National University Medical Center. Demographics, disease fea-
tures (etiologies of PAF, durations of disease, and previous inter-
ventions), redo surgical procedure-related variables, perioperative 
morbidity, mortality, and follow-up data were documented. This 
study was approved by the Institutional Review Board of the 
Kyungpook National University Medical Center. All patients gave 
their informed consent in writing prior to surgery during the 
study period.

Surgical technique
All primary and redo surgeries were conducted by 4 surgeons. All 
enrolled patients underwent a curative resection for primary 
colorectal cancer. There was no definitive contraindication for 
redo surgery. Generally, if pelvic recurrence was suspected preop-
eratively, a redo anastomosis was not recommended to the pa-
tients. Since 2007, we have gradually increased the application of 
a laparoscopic system in the treatment of patients with PAF. The 
same surgical principles and steps were applied in both laparo-
scopic and open procedures. Open surgery was performed in pa-
tients who were expected to have severe adhesion from a previous 
operation or in those who were expected to have incomplete 
anastomosis with laparoscopic surgery.

Because the causes of PAF were not the same, the necessary op-
erative techniques had to be adjusted according to the anasto-
motic pathology. Surgery was performed in the lithotomy posi-
tion via a midline incision or multiport laparoscopic approach. 
An adhesiolysis was conducted initially. In most patients, splenic 
flexure was completely taken down, and the left colon was fully 
mobilized with the aim of having a tension-free, well-vascularized 
proximal colonic stump. If the left colon was not available, the in-
verted right colon was brought down to the pelvis (Deloyers pro-
cedure) [12]. All proctectomies were performed through an open 
or a laparoscopic approach, and the distal stump was identified by 
following the colon. The methods of reconstruction, such as 
hand-sewn coloanal anastomosis or straight anastomosis with 
double stapling technique, depended on the local pelvic condition 
and previous surgical history. When redo surgery was performed 
for stricture, the colon was usually transected at least 1–2 cm 
above the stenosis. When sclerosis of the distal rectal stump was 
not severe, circular staplers were used caudally for an end-to-end 
anastomosis. When the conditions of the rectal stump were unfa-
vorable, the distal stump was resected, and reconstruction was 
performed with a hand-sewn straight coloanal anastomosis. In 
case of an RVF, an attempt was made to identify the fistulous ori-
fice after the primary proctectomy and to close it via transvaginal 
access. 

Definition
The main endpoint of the study was the successful restoration of 
digestive continuity with particular focus on postoperative mor-
bidity. PAF was defined as an anastomotic failure or chronic pel-
vic sepsis for more than 6 months postoperatively. Success was 
defined as the combined absence of any anastomosis-related 
complications and a stoma at the last follow-up. Mortality was de-
fined as death occurring in the hospital or within 90 days postop-
eratively. Postoperative morbidity was stratified according to the 
Clavien-Dindo classification [13]. 

Statistical analysis
The compared variables included patients’ index characteristics. 
The normal distribution of the collected data was first evaluated 
using the Kolmogorov-Smirnov test. Normally distributed data 
were analyzed using a parametric test, and the result was ex-
pressed as mean ± standard deviation; data that were not nor-
mally distributed were analyzed using a nonparametric test, and 
the result was expressed as median value with range. All variables 
considered clinically significant underwent a multivariate analysis 
using the Cox proportional-hazard regression model. A P-value 
of <0.05 was taken as being statistically significant. Statistical 
analyses were performed using IBM SPSS Statistics ver. 20.0 (IBM 
Co., Armonk, NY, USA).

RESULTS 

During the study period, 32 consecutive patients underwent a 
redo anastomosis for PAF and were included in the study. As 
shown in Fig. 1, the 3 main causes for redo surgery were anasto-
motic dehiscence with chronic pelvic sepsis, an RVF, or an anas-
tomotic stricture intractable to local treatment. Among the 174 
patients with a failed anastomosis, 142 patients were successfully 
treated with conservative care, and 32 patients required redo sur-
gery. The details of the 142 patients who were successfully treated 
with conservative care are as follows: 82 patients were treated with 
an ileostomy or colostomy, 36 with non-per oral diet and antibiot-
ics therapy, 14 with transanal primary suture, and 10 with percu-
taneous drainage.

Thirty-two patients underwent redo surgery for persistent anas-
tomosis failure. Among them, 28 underwent an ileostomy, 3 a co-
lostomy, and 1 a Hartmann procedure. The characteristics of 
these 32 patients are shown in Table 1. The median age at the time 
of redo surgery was 53 years (43–83 years), and 1 patients (3.1%) 
had an American Society of Anesthesiologists (ASA) physical sta-
tus classification of III to IV. Among the 32 patients, the inferior 
mesenteric artery was preserved in 1 patient during the initial op-
eration. However, when we analyzed all patients who underwent 
a low anterior resection, no significant differences in the overall 
PAF rates were found between the high-tie group (154 of 1,809, 
8.5%) and the low-ligation group (20 of 155, 12.9%) (P = 0.065). 
In the initial operation, a primary anastomosis was created with a 
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median height of 3 cm (0–8 cm) from the anal verge. Before redo 
surgery, nine patients with pelvic sepsis due to an anastomotic 
failure underwent general surgery (stoma creation and abdominal 
lavage), and 7 patients with an RVF underwent transvaginal or 
transanal primary repair. Among the four patients with a benign 
anastomosis stenosis, one patient underwent endoscopic dilata-
tion before redo surgery, and 3 underwent transanal dilation with 
a bougie, with a median of 2 (1–4) dilatations per patients. 

Details of the preoperative and the postoperative results are 
shown in Table 2. Redo surgery was technically feasible, and res-
toration of bowel continuity was achieved in all 32 patients. The 
median length of hospital stay was 13 days (5–44 days). A total of 
22 patients had a defunctioning stoma, which included the 17 pa-
tients who had already had a stoma before redo surgery. Intraop-
erative complications were observed in 3 patients (11%), mainly 
represented by ureter injury due to multiple adhesions and diffi-
cult pelvic dissection. Perioperative transfusion was required in 1 
patient (0.3%) for a pelvic hemorrhage related to a presacral ve-
nous plexus injury. There were no immediate postoperative mor-
talities. During the immediate postoperative period, 5 patients 
had severe postoperative complications (Clavien-Dindo grade > 
III). Among them, 4 patients suffered major anastomotic leakage 
requiring surgery with general anesthesia (secondary redo anas-
tomosis [n = 3]; abdominal lavage with ileostomy creation [n = 
1]). The other patient had a presacral abscess requiring percuta-
neous drainage. We performed redo surgery more frequently 
through the laparoscopic approach (n = 19, 59.3%) than through 
the open approach (n = 13, 40.7%). For redo surgery, no differ-
ence in morbidity was found between the laparoscopic (n = 6, 
31.6%) and the open (n = 6, 46.2%) groups (P = 0.403). The hos-

Fig. 1. Flowchart to obtain the results of a curative resection for rectal cancer patients. F/U, follow-up; RVF, recto vaginal fistula.

1, 964 Curative resection for Rectal cancer patients from January 2004 to November 2016

174 Patients with anastomosis failed

32 Redo surgery

7 Fail persisting stoma 
(29.1%)

1 Local tumor recur

25 Success patients with 
stoma free at the end of F/U

(78.1%)

1 Severe anal incontinence

142 Solved problem with conserve care

0 Perioperative fail

1 Recur RVF4 Chronic leak

13 Anastomosis 
sinus

7 Anastomosis 
stenosis

12 Rectovaginal or
rectourethral

fistula

Table 1. Characteristics of the patients who underwent redo surgery 
(n = 32)

Characteristic Value

Age (yr) 60.6 ± 10.6

Sex, male : female (%) 19 (59.3) : 13 (40.7)

Body mass index (kg/m2) 23.4 ± 3.1

Tumor distance from AV (cm) 5.5 (1–12)

Anastomosis level of AV (cm) 3 (0–8)

ASA PS classification (%)

   I 15 (46.8)

   II 16 (50.0)

   III 1 (3.1)

Diabetes mellitus 2 (6.3)

Interval from primary surgery to redo surgery (mo) 7.3 (6–126.7)

IMA tie (%)

   High tie 31 (96.9)

   Low tie 1 (3.1)

Preoperative CCRT 17 (53.1)

Type of primary anastomosis

   Stapled colorectal anastomosis 17 (53.1)

   Stapled coloanal anastomosis 4 (12.5)

   Hand-sewn coloanal anastomosis 11 (34.3)

Values are presented as mean ± standard deviation, number (%), or median (in-
terquartile range).
AV, anal verge; ASA PS, American Society of Anesthesiologists physical status; 
IMA, inferior mesenteric artery; CCRT, combined chemotherapy and radiation 
therapy.
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pital stay of the laparoscopic redo surgery group, 12 days (range, 
6–36 days), was shorter than that of the open redo surgery group, 
19 days (range, 9–195 days) (P = 0.008). Moreover, wound com-
plication occurred less frequently in the laparoscopic group (n = 0, 
0%) than in the open group (n = 3, 23.1%) (P = 0.028). With a 
median follow-up of 30.3 months (range, 5–137 months), the 

overall success rate was 78.1% (n = 25). At the end of follow-up, 
seven patients did not have stoma closure (persistent anastomotic 
dehiscence with pelvic sepsis [n = 5], declined intervention [n = 
1], and recurred RVFs [n = 1]). 

This study involved 4 experienced surgeons. One was a high-
volume surgeon (HVS) who had performed more than 100 sur-
geries on patients with rectal cancer per year. The other 3 sur-
geons were low-volume surgeons (LVSs) who had performed 
fewer than 50 surgeries on patients with rectal cancer per year. 
However, no statistically significant difference in the success rate 
of the redo operation was found between the HVS and the LVSs. 
(5 of 22 [77.3%] vs. 2 of 10 [80.0%], P = 0.863). Table 3 shows the 
detailed characteristics of patients with failed redo surgery. Five 
patients developed anastomosis leakage after redo surgery. All of 
them showed overall failure and had a permanent stoma until the 
last follow-up.

The results of multivariable analyses of risk variables for redo 
surgery are presented in Table 4. Sex, age, body mass index, infe-
rior mesenteric artery tie level, diabetes mellitus, preoperative 
continuous renal replacement therapy, and clinical T stage were 
factors not related to redo surgery. However, primary tumor 
height was the only statistically significant risk factor for redo sur-
gery (P = 0.042; hazard ratio, 2.444). When the primary tumor 
heights of all patients were analyzed, those with redo surgery were 
found to have lower tumor height than the other patients (5.5 [1–
12] cm vs. 7.0 [0–12] cm) (P = 0.008). Among the 12 female pa-
tients with RVFs, 9 underwent double-stapling anastomosis, 
which was more frequently used than the hand-sewn technique 
(75% vs. 25%). In addition, our analysis showed that the double-
stapling technique tended to be associated with a higher risk of 
redo surgery than the hand-sewn technique, but that difference 
did not reach statistical significance (P = 0.108).

DISCUSSION

Sphincter-preserving surgery in the management of rectal pathol-

Table 2. Pre- and postoperative details of the patients who under-
went redo surgery (n = 32)

Variable Value

Redo surgery

   Laparoscopic approach : open approach 19 (59.3) : 13 (40.7)

Ileostomy at redo surgery 22 (68.7)

Operation time (min) 223.4 ± 81

Blood loss (mL) 81.7 ± 380

Postoperative hospital stay (day) 14 (6–195)

Complicationa 13 (40.6)

   Clavien-Dindo classification I/II 8 (25.0)

      Small bowel obstruction 3

      Wound complication 3

      Voiding difficulty/UTI 2

   Clavien-Dindo classification III 5 (15.6)

       Leakage 4

       Presacral abscess 1

Long-term success

   Success without reintervention 23 (71.8)

   Success with reintervention 2 (6.2)

   Failure with persisting stoma 7 (21.8)

Mortalitya 0 (0)

Values are presented as number (%), mean ± standard deviation, or median (in-
terquartile range).
UTI, urinary tract infection.
aComplication & mortality are postoperative within 90 days.

Table 3. Details for the 7 patients who failed redo surgery

Patients Sex
Age 
(yr)

BMI 
(kg/m2)

ASA
Tumor 
height 
(cm)

Pre- 
CCRT

cT 
stage

Reason 
for redo

Procedure before 
redo surgery

Tool
OP time 

(min)

Hospital 
stay 
(day)

Morbidity

1 M 68 16 II 5 Yes III Sinus Drain Lapa 120 7 Sinus

2 M 79 18 II 7 No I Sinus Repair Open 380 56 Sinus

3 M 43 23 I 3 Yes IV Steno No Lapa 240 6 Sinus

4 M 55 23 III 3 Yes II Steno Redo surgery Open 120 122 Sinus

5 F 74 24 II 5 No III Fistula No Lapa 300 10 Rectovaginal fistula

6 M 52 25 II 7 Yes III Sinus No Open 250 30 Pelvic area tumor recurrence

7 F 83 23 I 5 Yes III Fistula Repair Lapa 180 17 Incontinence

BMI, body mass index; AV, anal verge; ASA, American Society of Anesthesiologists physical status classification; IMA, inferior mesenteric artery; CCRT, combined chemo-
therapy and radiation therapy; cT stage, clinical T stage; OP, operation; Lapa, laparoscopy.
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ogy is increasingly being performed with recent efforts to avoid 
definitive stomas. However, anastomotic insufficiency after 
colorectal or coloanal anastomosis is still the most frequent issue. 
Despite all minor local procedures, 9.5% to 27.5% of patients with 
anastomotic complications remain with a “temporary stoma” that 
is, in fact, permanent [10]. For such patients, major surgical revi-
sion such as reconstructing a new intestinal continuity (called 
“redo anastomosis) can be considered. However, redo surgery re-
mains technically challenging, and unexpected intraoperative 
technical difficulties and high perioperative morbidity cause 
many surgeons to abandon these procedures in favor of leaving 
the defunctioning stoma in place.

Here, we reported for redo anastomosis surgery an overall suc-
cess rate of 78.5% and a morbidity rate of 40.6% after a median 
follow-up of 43.4 months. These rates are in agreement with exist-
ing data that indicate success rates ranging from 43% to 100%, 
with some variations depending on the different etiologies and 
techniques included. To date, the largest experience with PAF was 
reported in 2012 at Hôpital Saint-Antoine (Paris, France) [1], with 
66 patients who were offered a redo coloanal anastomosis after a 
previous failed anastomosis. With a median follow-up of 33 
months, absence of stoma was possible in 52 patients (78.8%); 21 
complications occurred immediately after surgery, with 10 of 
those patients (15.4%) requiring surgical intervention. Notably, 
the observed functional outcomes and the quality of life of pa-
tients did not differ significantly from the results observed after 
primary anastomosis. In another case series published by Genser 
et al. [14], a total of 50 patients underwent redo surgery for failed 
colorectal or coloanal anastomosis. The results also confirmed 
that such a procedure was associated with a high success rate 
(88%), acceptable morbidity, and reasonable long-term functional 
outcomes. Taken together, we believe that a redo procedure 
should be considered in selected patients with failed anastomosis 
for whom all conservative managements have failed.

Several risk factors associated with PAF that would leave a per-
manent stoma in patients have been reported [10, 15, 16]. In our 
multivariate analyses, lower tumor height increased the risk for 
PAF and subsequent redo surgery. We used the distance between 
the tumor and the anal verge because in a retrospective study, it 
can be measured more objectively than the height of the anasto-
mosis. In 16 of the 32 patients who underwent redo surgery (50%) 
in this study, the tumor was within 5 cm from the anal verge. This 
finding is consistent with previous data, although previous au-
thors did not specifically focus on PAF [17-21]. In a previous 
multicenter study by Park et al. [22], compared with a control 
group, male patients with a tumor located within 7 cm from the 
anal verge had a relative risk of 2.6 of developing anastomotic 
complications. Rullier et al. [23] also reported that the anasto-
motic leakage rate for anastomosis locations within 5 cm was 6.5 
times greater than it was for locations 5 cm or father from the anal 
verge. Thus, patients with low rectal lesions should be informed 
preoperatively of the possibility of PAF, and a way to reduce the 
impact of leakage should be aggressively considered.

Minimal invasive surgery has been gaining acceptance as a valid 
method for the management of patients with colorectal disease. 
However, a laparoscopic revision for PAF is rarely performed, so a 
limited number of experiences have been published on this sub-
ject. Laparoscopic surgery has several advantages over open sur-
gery, such as magnified views, reduced minor oozing due to a 
pneumoperitoneum, and meticulous dissection in a confined pel-
vic space. In addition, increased laparoscopic experiences and ad-
vances in endoscopic instruments (i.e., advanced vessel sealing 
devices) have rendered complex laparoscopic procedures possible. 
The present study demonstrated that compared to the open redo 

Table 4. Results of univariate and multivariate analyses using Cox 
proportional-hazard regression for risk variables of persistent anas-
tomotic failure requiring a redo anastomosis

Variable
Univariate Multivariate

HR P-value HR (95% CI) P-value

Sex

   Female 1 - 0.875 (0.416–1.840) 0.725

   Male 1.238 0.569 1 -

Age (yr)

   <70 1 - 1.620 (0.663–3.960) 0.290

   ≥70 0.529 0.155 1 -

Body mass index (kg/m2)

   <27.5 1 - -

   ≥27.5 0.891 0.850 0.841

Tumor height (cm)

   <5 1 - 2.444 (1.033–5.783) 0.042

   ≥5 0.622 0.227 1 -

Surgical approach

   Low tie 1 - 0.448 (0.059–3.419) 0.439

   High tie 2.685 0.313 1 -

Preoperative CCRT

   No 1 - 0.515 (0.192–1.382) 0.188

   Yes 2.121 0.145 1 -

Anastomosis fashion

   Hand-sewn 1 - 0.503 (0.218–1.162) 0.108

   Stapled 1.159 0.693 1 -

Diabetes mellitus

   No 1 - 0.631 (0.147–2.710) 0.536

   Yes 1.485 0.590 1 -

Clinical T-stage

   T1–2 1 - 0.874 (0.416–1.836) 0.722

   T3–4 1.092 0.814 1 -

CCRT, combined chemotherapy and radiation therapy; HR, hazard ratio; CI, confi-
dence interval.
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surgery group, the laparoscopic redo surgery group had a rela-
tively shorter hospital stay, significantly fewer wound-related 
morbidities, and a comparable success rate. 

The primary limitation of the study is the inherent selection bias 
and patient confounders associated with a single-center retro-
spective study. The indications for redo surgery were heteroge-
neous, and the sample size was only 32 cases. Our findings may 
not be generalizable to other settings because the present data 
were based on the experiences of a specialized institution. Only 
four experienced surgical teams performed all procedures. Lack 
of functional outcome data is another limitation of this study. If a 
redo anastomosis is technically feasible and safe, the next question 
that needs to be answered concerns the functional outcome after 
revision of a coloanal or a colorectal anastomosis. In the present 
study, no patient requested a colostomy because of poor anal 
function after redo surgery. However, the objective data on conti-
nence disturbances, such the data that can be obtained from an-
swers on a standardized gastrointestinal functional questionnaire, 
were incomplete; hence, these could not be assessed in this study. 
The current focus of our research includes the prospective evalua-
tion of the quality of life, bowel function, and long-term genito-
urinary function of patients after a redo anastomosis.

In conclusion, a redo anastomosis for the treatment of patients 
with a PAF is a valuable surgical option that allows stoma reversal 
in nearly 80% of patients. Lower tumor height (<5 cm from anal 
verge) is an independent risk factor for a PAF and subsequent 
redo surgery. Laparoscopic redo surgery seems to be a safe and 
feasible alternative to conventional surgery in terms of short-term 
outcomes. To confirm the authors’ initial experience in redo sur-
gery for treating patients with a PAF, multi-institutional studies 
with large-scale data are warranted.
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