
pISSN 2287-9714   eISSN 2287-9722
www.coloproctol.org

Annals of

Coloproctology

www.coloproctol.org 131

Assessment by Using a Water-Soluble Contrast Enema 
Study of Radiologic Leakage in Lower Rectal Cancer 
Patients With Sphincter-Saving Surgery

Seok In Seo, Jong Lyul Lee1, Seong Ho Park2, Hyun Kwon Ha2, Jin Cheon Kim1

Department of Surgery, Veterans Health Service Medical Center, Seoul; Departments of 1Surgery and 2Radiology, Asan Medical Center, 
University of Ulsan College of Medicine, Seoul, Korea

Original Article

Ann Coloproctol 2015;31(4):131-137
http://dx.doi.org/10.3393/ac.2015.31.4.131

Purpose: This study evaluated the efficacy of a water-soluble contrast enema (WCE) in predicting anastomotic healing af-
ter a low anterior resection (LAR).
Methods: Between January 2000 and March 2012, 682 consecutive patients underwent a LAR or an ultra-low anterior re-
section (uLAR) and were followed up for leakage. Clinical leakage was established by using physical and laboratory find-
ings. Radiologic leakage was identified by using retrograde WCE imaging. Abnormal radiologic features on WCE were 
categorized into four types based on morphology: namely, dendritic, horny, saccular, and serpentine.
Results: Of the 126 patients who received a concurrent diverting stoma, only two (1.6%) suffered clinical leakage due to 
pelvic abscess. However, 37 patients (6.7%) in the other group suffered clinical leakage following fecal diversion (P = 
0.027). Among the 163 patients who received a fecal diversion, 20 showed radiologic leakage on the first WCE (eight with 
and 12 without a concurrent diversion); 16 had abnormal features continuously until the final WCE while four patients 
healed spontaneously. Eleven of the 16 patients (69%), by their surgeon’s decision, underwent a stoma restoration based 
on clinical findings (2/3 dendritic, 3/4 horny, 5/7 saccular, 1/2 serpentine). After stoma reversal, only 2 of the 11 (19%) 
complained of complications related to the rectal anastomosis. 
Conclusion: WCE is helpful for detecting radiologic leakage before stoma restoration, especially in patients suffering clini-
cal leakage after an uLAR. However, surgeons appear to opt for stoma restoration despite the persistent existence of radio-
logic leakage in cases with particular features on the WCE.
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INTRODUCTION

Anastomotic leakage is a catastrophic complication after sphinc-
ter-saving rectal surgery and occurs in 1%–24% of cases [1-4]. For 
an ordinary low anterior resection (LAR), a diverting stoma is not 

routinely necessary. However, for an ultra-low anterior resection 
(uLAR), the use of a diverting stoma is increasing. Surgeons gen-
erally employ a diverting stoma to protect the anastomosis due to 
the possibility of anastomosis-related septic complications. Many 
studies have shown that diverting stomas are safe and that they 
are effective in preventing anastomotic leakage after sphincter-
saving surgery [2, 3, 5-9]. However, some studies have shown that 
they may not prevent postoperative anastomotic leakage, but 
rather reduce the incidence of severe sequelae caused by leakage 
[10-12]. 

Prior to the restoration of a diverting stoma, a water-soluble 
contrast enema (WCE) is routinely performed as an effective ra-
diologic procedure for identifying a leaking anastomosis [13]. In 
cases of a leakage on the WCE, surgeons generally do not try 
stoma restoration, but wait until the leak site is completely obliter-
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ated. On the other hand, several investigators have reported that a 
routine WCE is unnecessary [14-17]. We have noted some abnor-
mal findings on WCEs without any clinical symptoms of leakage 
after restoration of the stoma. Interpretation of these radiologic 
features may be difficult, and these features may vaguely be con-
sidered as contraindications for restoration, but the specific fea-
tures of any abnormal findings seen on a retrograde WCE that 
contraindicate restoration of a stoma have not been accurately de-
fined. This study was designed to evaluate the efficacy of a WCE 
in accurately predicting anastomotic healing in patients who have 
undergone an uLAR for rectal cancer and to identify specific ab-
normal findings on a retrograde WCE that might permit stoma 
restoration.

METHODS

Eligibility and enrollment
Between January 2000 and March 2012, 682 patients underwent a 
curative LAR or uLAR for low rectal cancer performed by a single 
rectal surgeon who had performed at least 120 rectal cancer oper-
ations per year for more than 20 years at a single center. All of the 
pelvic dissections were performed below the puborectal ring. For 
an uLAR, the anastomotic line is located below the pelvic floor 
muscle, including intersphincteric resection. The median follow-
up period was 34 months (range, 1–131 months). A total of 126 
patients received a concurrent diverting ileostomy. The other 556 
patients did not receive a concurrent fecal diversion. 

Surgery
Preoperative chemoradiotherapy (CRT) with postoperative adju-
vant chemotherapy was indicated in patients with stage III or 
greater lower rectal cancer preoperatively. Any patient with ≥stage 
III cancer who had not received CRT preoperatively was adminis-
tered postoperative adjuvant CRT. Patients receiving preoperative 
CRT were given a total of 40–50.4 Gy with 5-fluorouracil + leu-
covorin or capecitabine, and surgery was performed 5 to 8 weeks 
after completion of this treatment. Symptomatic obstruction oc-
curred in two patients during the work-up period, and they un-
derwent a diverting stoma surgery before receiving preoperative 
CRT.

Of the 682 patients, 99 underwent a robot-assisted uLAR while 
583 underwent an open LAR or uLAR. A laparoscopy-assisted 
operation was not performed for an uLAR. All anastomoses were 
formed by using the double stapling technique, except for 10 cases 
with a coloanal anastomosis. After the anastomosis, the complete-
ness of the doughnut was inspected by the surgeon, and anasto-
motic leakage was confirmed by the presence of bubbles in the sa-
line-filled pelvic cavity when air insufflations were made through 
the anus. Air leaks were repaired with reinforcement sutures at 
the leak point until air leakage ceased. The surgeon opted for a di-
verting ileostomy intraoperatively when patients had more than 
one of the following conditions: excessive tension, poor blood 

supply, a positive air leak, preoperative CRT, or a severe comor-
bidity.

Follow-up and definition of leakage
Clinical leakage was defined as peritonitis caused by leakage, pel-
vic abscess, or discharge of fecal material from intra-abdominal 
drainage postsurgery. Symptoms and signs included abdominal 
pain, distension, tachycardia, fever, leucocytosis, and elevated C-
reactive protein. When these symptoms and signs were present, 
abdomino-pelvic computed tomography (CT) was performed to 
identify abnormal collections of fluid or air bubbles at the anasto-
motic site. In the case of clinical leakages without a concurrent di-
verting ileostomy, patients underwent a diverting ileostomy, in-
traoperative irrigation, and drainage catheter insertion and were 
treated with antibiotic therapy. On the other hand, patients who 
suffered from clinical leakage despite a concurrent diverting ileos-
tomy were treated with long-term antibiotic therapy without ad-
ditional surgery.

Retrograde WCE and digital rectal examination were performed 
three to four months after the uLAR or approximately one month 
after the completion of adjuvant chemotherapy. When these ex-
aminations revealed an intact anastomosis without stricture or re-
currence, restoration of the diverting stoma was accomplished. 
Conversely, if a leak or stenosis was observed, closure was post-
poned until the leak site had been completely obliterated on serial 
WCEs that were repeated every 3 months or until stenosis had 
been improved by manual or Hegar dilatation. Radiologic leakage 
was defined as the presence of contrast leakage or a fistula on a 
retrograde WCE. All WCEs were reviewed by specialized radiolo-
gists before stoma restoration.

After stoma restoration, patients were followed up at six-month 
intervals. If a diverting ileostomy was present after 12 months 
without any documented decision regarding its restoration, it was 
considered as a permanent stoma. Otherwise, reinstallation of a 
stoma due to severe complications after stoma restoration was 
considered to make it permanent. Abnormal radiologic images 
on a retrograde WCE were retrospectively categorized into four 
types according to morphologic features: dendritic, horny, saccu-
lar, and serpentine (Fig. 1). The dendritic type was defined by its 
having multiple and multidirectional linear tracks while the horny 
type was defined by its forming a cavity with a blind end at a 
sharp angle. The saccular type had a blind, round and smooth 
cavity while the serpentine type formed a single track with a 
straight or winding feature.

Statistics
Categorical variables were analyzed with the chi-square test and 
Fisher exact test. Continuous variables were analyzed with the 
Student t-test and the Mann-Whitney U-test. P-values <0.05 were 
considered statistically significant. All statistical calculations were 
performed with IBM SPSS Statistics ver. 19.0 (IBM Co., Armonk, 
NY, USA).
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RESULTS

Patient outcomes in terms of clinical and radiologic leakage
A flux diagram was used to present outcomes for all patients and 
for patients with radiologic leakage (Table 1) (Fig. 2A, B). The rate 
of concurrent fecal diversion was 18.5% (126 of 682 patients). A 
total of 39 patients from among the 682 enrolled patients (5.7%) 
suffered from clinical leakage, including 16 patients with overt 
peritonitis and 23 with a pelvic abscess or fistula. Of the concur-
rent fecal diversion group, only two patients (2 of 126, 1.6%) suf-
fered from clinical leakage due to a pelvic abscess. However, 37 of 

the remaining 556 patients without a concurrent diversion (6.7%) 
suffered from clinical leakage (P = 0.027). All of the 37 patients 
who suffered from clinical leakage underwent additional surgery 
concurrently with antibiotic therapy. However, of the two patients 
suffering from clinical leakage despite a concurrent diversion, one 
patient underwent percutaneous abscess drainage; the other pa-
tient was treated with antibiotic therapy alone and did not un-
dergo stoma restoration.

Of the 20 patients who had radiologic leakage on a retrograde 
WCE, 8 (40%) received a concurrent fecal diversion, and 14 (70%) 
suffered symptomatic clinical leakage. The radiologic leakage rate 
was greater in those patients who underwent a fecal diversion fol-
lowing clinical leakage than in the concurrent fecal diversion group 
(12 of 37 [32.4%] vs. 6 of 126 [4.7%], P < 0.001). In 4 of the 20 pa-
tients who had radiologic leaks on their retrograde WCE, the leak-
age healed spontaneously. Eleven of the 16 patients who had a per-
sistent radiologic leakage underwent stoma reversal due to favor-
able clinical findings, and 9 of these 11 suffered no complication. 
In the end, 13 patients (65%) avoided carrying permanent stomas: 
seven patients belonged to the group with radiologic leakage fol-
lowing clinical leakage and without concurrent fecal diversion, one 
patient had clinical leakage despite concurrent fecal diversion, and 
five belonged to the group with radiologic leakage only.

Clinical features associated with leakage
Closure of ileostomies was performed a median of 6 months 
(range, 1–43 months) after fecal diversion. Fecal diversion follow-
ing clinical leakage was performed at a median of 7 days (range, 
1–1,043 days) after an uLAR while the retrograde WCE was car-
ried out at a median of 5 months (range, 1–41 months) after fecal 
diversion. Comparison between the clinical and the radiological 
leakage groups showed that they only differed significantly in 
terms of the concurrent fecal diversion rate (P = 0.002) (Table 1). 

Radiologic leakage
Typical images of the respective types of radiologic leakage on the 
retrograde WCE are shown in Fig. 1. Of the 20 patients with ra-
diologic leakage, 3 presented with the dendritic type, 5 with the 

Fig. 1. Four types of radiologic leakages on a retrograde water-soluble contrast enema: (A) dendritic type, (B) horny type, (C) saccular type, 
and (D) serpentine type.

A B C D

Table 1. Clinicopathologic characteristics of patients with clinical or 
radiological leakage 

Variable
Clinical leakage 

(n = 39)

Radiological 
leakage 
(n = 20)

P-value

Age (yr), mean 57 58 0.595

Male sex 30 (76.9) 18 (90.0) 0.222

Preoperative CRT patients 13 (33.3) 11(55) 0.093

Postoperative CRT patients 9 (23.1) 3 (15) 0.734

Tumor location from AV (cm), 
   median (range)

4.8 (2.5–8) 4.4 (1.5–5) 0.244

Anastomosis level from AV (cm), 
   median (range)

2.9 (1.5–4.5) 2.7 (1–4) 0.279

Concurrent fecal diversion 2 (5.1) 8 (40.0) 0.002*

Stoma restoration 33 (84.6) 13 (65.0) 0.106

Stoma restoration postsurgery (mo), 
   mean

7.8 7.5 0.922

Pathologic T3–4a 23 (67.6) 9 (56.3) 0.532

Pathologic N1–2a 10 (29.4) 3 (15.8) 0.334

Operation type, open 33 (84.6) 14 (70.0) 0.305

Values are presented as number (%) unless otherwise indicated. 
CRT, chemoradiation therapy; AV, anal verge.
aCancer staging according to the American Joint Committee on Cancer (7th ed., 
2010).
*P < 0.05.
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Fig. 2. Patient’s algorithm according to anastomotic leakage: (A) clinical or radiologic leakage after surgery and (B) 20 patients with radiologic 
leakage. LAR, low anterior resection; uLAR, ultra-low anterior resection. 

682 LAR, uLAR

556 Fecal diversion 
(–)

37 Clinical 
leakage

12 Radiologic 
leakage

7 Stoma restoration
(58%)

2 Radiologic 
leakage

1 Stoma restoration
(50%)

519 Leakage 
(–)

2 Clinical 
leakage

6 Radiologic 
leakage

5 Stoma restoration
(83%)

118 Leakage 
(–)

126 Fecal diversion 
(+)

37 Diverting 
stoma

20 Radiologic leakage

4 Spontaneous healing

11 Stoma restoration 
(+)

9 No complications

5 Stoma restoration 
(–)

2 Permanent stoma

16 Persistent 
radiologic leakage

A B

Table 2. Characteristics and outcomes for 20 patients with radiologic leakage 

Case
Leakage 

type
Sex

Age 
(yr)

Concurrent 
fecal 

diversion

Radiologic 
leakage only

Fecal 
diversion 
after 1st 

operation (day)

Spontaneous 
healing of 

anastomotic 
site

Stoma 
restoration

Stoma 
restoration 

after diversion 
(mo)

Complication
after 

restoration

Permanent 
stomaa

  1 Dendritic M 58 − − 466 − − −  +

  2 Dendritic M 57 + − 0 − + 10 Stricture +

  3 Dendritic M 70 − − 4 − + 6 − −

  4 Horny M 67 − − 135 − − − +

  5 Horny M 54 + + 0 + + 5 − −

  6 Horny M 50 − − 39 − + 13 − −

  7 Horny M 72 − − 53 − + 3 − −

  8 Horny F 51 + + 0 − + 10 − −

  9 Saccular M 63 − − 8 − + 3 − −

10 Saccular M 65 + + 0 − − − +

11 Saccular M 63 + + 0 + + 4 − −

12 Saccular M 48 − − 23 − + 3 − −

13 Saccular M 66 − − 239 − − - +

14 Saccular M 54 − − 3 − + 8 Abscess +

15 Saccular M 64 + + 0 − + 9 − −

16 Saccular M 59 + − 0 − + 9 − −

17 Serpentine M 67 − − 89 − − − +

18 Serpentine M 44 − − 2 + + 8 − −

19 Serpentine M 39 − − 17 − + 3 − −

20 RVF F 54 + + 0 + + 10 − −

RVF, recto-vaginal fistula.
aPeriod of stoma retention >12 months or stoma reinstallation due to severe complications.
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horny type, 8 with the saccular type, and 3 with the serpentine 
type; 1 presented with a recto-vaginal fistula (Table 2). Only two 
patients (10%) were female. The recto-vaginal fistula healed spon-
taneously. However, spontaneous healing was rare in the other 
types, with the anastomotic leakage healing spontaneously in only 
three patients. Interestingly, we did not found the dendritic or the 
serpentine type among the six patients who carried radiologic 
leakages without clinical leakage. 

Of the 16 patients who had abnormal features on the final retro-
grade WCE, 11 (69%) underwent stoma restoration as a result of 
the surgeon’s decision, which was based on the clinical and the ra-
diologic findings (2 of 3 dendritic, 3 of 4 horny, 5 of 7 saccular, 1 
of 2 serpentine). After stoma reversal, 9 of these 11 patients (81%) 
experienced no signs or symptoms of anastomosis-related com-
plications (1 of 2 dendritic, 3 of 3 horny, 4 of 5 saccular, 1 of 1 ser-
pentine).

DISCUSSION

Anastomotic leakage is a major adverse event after a sphincter-
saving operation for rectal cancer [6]. Furthermore, anastomosis 
leakage is an independent prognostic factor for local recurrence 
[18-20]. One study reported that patients with anastomosis leak-
age had a significantly reduced long-term survival, possibly be-
cause adjuvant chemotherapy had been delayed or abandoned [1]. 
These anastomotic leakages correspond to clinical leakages. Many 
studies have shown that a diverting stoma decreases the rate of 
clinical leakage and have recommended it use in sphincter-saving 
operations for rectal cancer [2, 3, 5-9]. Furthermore, 3 to 60% 
percent of patients who suffer from clinical leakage should never 
undergo a stoma restoration [21-23]. 

In our group of patients who received a fecal diversion, only 2 
(1.6%) suffered from clinical leakage in the form of a pelvic ab-
scess whereas 37 of the remaining 556 patients without a concur-
rent diversion (6.7%) suffered from clinical leakage (P = 0.027). 
Thus, surgeons need to consider seriously the construction of a 
diverting stoma after an uLAR, specifically in cases with anasto-
motic fragility. On the other hand, among the cases including ra-
diologic leakage, the leakage rates in the two groups were similar 
(6.3% and 6.7%, respectively, P > 0.999). According to the Ex-
panded Accordion Severity Grading System, all clinical leakages 
after an uLAR without fecal diversion complications belong to the 
severe grade that requires reoperation under general anesthesia 
[24]. Therefore, all of them received a diverting stoma. On the 
other hand, the complications of the 2 patients who had clinical 
leakage despite having undergone a concurrent fecal diversion 
were of mild to moderate grade and required only minor invasive 
procedures or antibiotic treatment. These results support the sug-
gestion that fecal diversion does not prevent anastomotic leakage 
but reduces the incidence of severe sequelae [10-12]. 

Some researchers have reported that a routine WCE is not nec-
essary prior to closure of a diverting stoma [15-17]. One study 

claimed that a routine WCE was useless, but that it could be used 
selectively in patients with high-risk clinical indicators, such as 
postsurgery complications, previous leaks, or abnormal physical 
features [14]. By contrast, another study suggested that WCE was 
the best modality for detecting anastomotic leakage, especially 
from a distal colonic anastomosis [13]. In the present study, 6 of 
the 126 patients (4.7%) who had undergone an uLAR with a con-
current fecal diversion suffered a radiologic leakage, which is a 
nonnegligible proportion. One of these 6 patients did not un-
dergo a stoma restoration. Furthermore, the radiologic leakage 
rate increased to 35.9% (14 of 39) in patients who suffered clinical 
leakage. In 6 of these 14 patients (42.9%) with a radiologic leak-
age, the stoma could not be restored. Therefore, a routine WCE 
appears to be helpful for finding radiologic leakage before stoma 
restoration, especially in patients who suffer from clinical leakage 
after an uLAR.

Meanwhile, 118 of the 126 patients (93.7%) who underwent an 
uLAR with a concurrent fecal diversion showed no radiologic 
leakage on the first WCE. There was no rectal anastomotic leak-
age after stoma restoration. Additionally, 4 of the 20 patients 
(20%) who had a radiologic leakage on the first retrograde WCE 
were shown to have healed spontaneously on serial WCEs. There 
were no signs or symptoms of anastomosis-leakage-related com-
plications after stoma restoration. Therefore, we suggest that a ret-
rograde WCE is a very effective radiologic procedure before 
stoma restoration and that normal results on the WCE assure no 
anastomotic leakage after stoma restoration.

In one study, cavities and strictures at anastomotic sites on the 
WCE were unfavorable radiologic features associated with non-
healing, but the type of track and its position had no impact on 
spontaneous healing [12]. That study focused on the disappear-
ance of abnormal features, and if WCE revealed abnormal fea-
tures, patients did not have the opportunity to undergo stoma 
restoration. In the present study, however, we focused on abnor-
mal radiologic features favoring stoma restoration and then at-
tempted active restoration of the ileostomy in patients who failed 
to demonstrate complete healing on the WCE. We categorized 
four types of abnormal radiologic features on a retrograde WCE: 
namely, dendritic, horny, saccular, and serpentine. The dendritic 
and the serpentine types were more frequent in cases with radio-
logic leakage following clinical leakage than in cases of radiologic 
leakage only, and none of the dendritic types healed spontane-
ously. Of the 11 patients who had undergone stoma restoration 
based on the surgeon’s decision as a result of the clinical findings, 
nine did not complain of any subsequent problems even though 
persistent leakage was observed on the WCE. Among these pa-
tients, two types of leakage-forming cavitary lesions (horny and 
saccular) had better clinical outcomes after the leakage had been 
arrested and the stoma restored. The cavity may provide a physi-
cal barrier to tissue apposition that slows healing, but may also 
block the propagation of inflammation. Abdomino-pelvic CT was 
performed before and after stoma restoration to identify abnor-
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mal fluid, air bubbles, fibrosis, inflammation or a cavity at the 
anastomotic site. However, the various findings on CT did not in-
fluence the clinical course associated with stoma restoration.

This retrospective study had some limitations that were mainly 
due to the limited number of patients, with only 20 cases of radio-
logic leakage. Leakage complications due to variations in the tech-
nique may have been reduced by studying operations performed 
by a single surgeon, but some selection bias have existed with re-
gard to the frequency of stoma restoration (11 patients). In addi-
tion, some cases of radiologic leakage might have healed before 
the first WCE imaging, 3 to 4 months after uLAR. This study was 
based on a single surgeon’s experience, so the results may not be 
generally applicable to other surgeons.

In conclusion, a retrograde WCE study is helpful in detecting 
radiologic leakage before reversal of a diverting stoma, especially 
in patients who suffer from clinical leakage after a LAR, and nor-
mal results on the WCE may guarantee no anastomotic leakage 
after a stoma restoration. Identification of radiologic leakage after 
clinical leakage has a more unfavorable clinical course and rarely 
heals spontaneously. Otherwise, in cases with specific features on 
the retrograde WCE, the surgeon needs to deliberately consider 
the pros and cons of stoma restoration, even though radiologic 
leakage persists.
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