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Abstract
Purpose Modern sphincter-preserving surgery for ultralow
rectal carcinoma has a comparable oncological radicality to
abdomino-perineal extirpation (APE). The aim of this study
was to assess the long-term morbidity of ultralow anterior
resection (ULAR) and its impact on quality of life (QoL)
Methods The medical records of 142 consecutive patients
who underwent surgery for ultralow rectal carcinoma from
January 1991 to December 2004 were reviewed retrospec-
tively. The rate of rehospitalisation and rate of non-reversed
temporary stomas (“failure” stoma) were analysed. Generic
and cancer-specific quality of life questionnaires were used
to assess quality of life.
Results There were a total of 82 ULAR and 60 APE. After
ULAR, 25 (30.5%) of the patients were readmitted, stenosis
and anastomotic leakage being the main reasons. After
APE, only 2 (3.3%) of the patients were readmitted (P<
0.001). The rate of patients with a permanent stoma after
sphincter-saving surgery was 22.0%. The failure rate was
higher for older patients (P=0.005) and for coloanal pull-
through anastomosis (P=0.001). The exploratory analysis
revealed a negative impact of a “failure” stoma on QoL.
Conclusion Severe long-term morbidity and high failure
rate of stoma reversal have a significantly worse impact on
QoL after ULAR; therefore, APE is a valid alternative to
ULAR, especially in elder patients with planned coloanal
pull-through anastomosis.

Keywords Ultralow anterior resection . Abdomino-perineal
extirpation . Sphincter preservation . Rectal cancer

Introduction

The introduction of total mesorectal excision permits a
sphincter-preserving removal of rectal cancer without
compromising oncological radicality [1]. Furthermore, the
finding that a tumour-free resection margin as short as
1-2 cm is oncologically safe coupled with the technical
feasibility of very low anastomoses, thanks to the introduc-
tion of surgical-stapling devices led to a reduction in the
number of abdomino-perineal extirpations (APE) per-
formed and to an increase in sphincter-saving procedures
[2–5]. Local recurrence rates, cancer-free survival, and
frequencies of complications have well been documented in
several studies [6–12].

Anastomotic leakage is one of the most severe surgical
complications after ultralow anterior resection (ULAR).
Several risk factors for anastomotic leakage have been
identified and the level of the anastomosis is one of the
most important [13]; therefore, a temporary loop ileostomy
or colostomy is placed to divert the faecal stream and to
protect the healing anastomosis. The stoma is closed after
the patient has made a full recovery and the anastomosis
has been shown to be satisfactory. In some cases, closure is
not possible and the patients are left with a permanent
stoma. This stoma affects patients’ daily activities and a
relation between the number of stoma-care problems and
the level of restriction in social activities has been reported
[14]. There are only few studies investigating the propor-
tion of patients for whom closure is not possible [15, 16]. In
addition, the studies included a heterogeneous patient
population with patients after anterior and low anterior
resection.

The main goal of this study was to investigate the
frequency of necessary rehospitalisations as a function of
morbidity in patients who have undergone a ULAR
compared to patients undergoing APE with a permanent
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colostomy. The rate of patients with no closure of
temporary stomas after sphincter-saving procedures was
also analysed. In an exploratory analysis, the quality of life
(QoL) of patients after ULAR and after APE was
investigated. A special interest was placed on the impact
of an unplanned permanent stoma on the QoL.

Patients and methods

In a retrospective cohort analysis, patients were identified
by performing a computer search of the institutional
database for the period from 1991 to 2004. Out of 1,227
consecutive patients with colorectal cancer, we selected all
patients with a rectal carcinoma having undergone either
ULAR with coloanal anastomosis or APE. Patients with
graciloplasty, intraoperative radiation, or a second non-
rectal carcinoma were excluded, resulting in 142 consecu-
tive patients remaining for further analysis (Fig. 1).

Surgical technique

The technique for surgical dissection has been described in
detail [17]. The shape of the reservoir and the type of
reconstruction were determined by the surgeon depending
on tumour and anatomic circumstances, resulting in 51
straight- and 25 J-pouch-anastomoses, as well as six
patients with a transverse coloplasty. All patients treated

with a ULAR received temporary faecal diversion. ULAR
was defined either as a procedure with an anastomosis
stapled at the dentate line (coloanal anastomosis) or as a
pull-through procedure with a hand-sewn anastomosis at
the anocutaneous junction.

Data collection

In a first step, demographic data were collected, including
American Society of Anesthesiologists (ASA) classifica-
tion, body mass index, tumour height, tumour stage, type of
anastomosis (coloanal vs. coloanal pull through), preoper-
ative or postoperative radiotherapy administered as well as
number and cause of rehospitalisation due to long-term
complications. A long-term complication was defined as a
complication occurring after a postoperative period of
30 days. The failure rate of sphincter-saving procedures
was also noted in an intention to treat analysis. We defined
failure of ULAR as all procedures that were sphincter-
saving by intention but ended with a permanent stoma
(non-reversal of temporary stoma or permanent stoma
despite initial reversal of the temporary stoma).

In a second step, all living patients were contacted by
phone so we could obtain permission to send the quality of
life questionnaires (QLQ). Patients we were not able to
contact were classified as lost. Four patients had to be
excluded as they were not able to fill out the forms due to
cognitive deficits and one patient because of current relapse

142 patients with ULAR or APE  

60 with APE 82 patients with ULAR and 
coloanal anastomosis 
- 64 ULAR with reversed stoma 
- 18 ULAR with secondary stoma 

47 patients alive 20 patients alive 

2 patients lost, 3 dementia 3 patients lost, 9 refused,  
1 recurrence, 1 dementia 

33/47 QLQ received 
28 ULAR reversed stoma 
  5 ULAR with secondary stoma 
 

15/20 QLQ received 

- 1227 patients with colorectal  
  cancer surgery between 1991-2004 
- 599 patients with rectal or   
  rectosigmoidal carcinoma

Fig. 1 Patient selection
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of disease. A total of 48 patients returned the completed
QLQ (72% response rate).

Quality of life questionnaires

Quality of life was assessed by using the European Organi-
sation for Treatment and Research of Cancer (EORTC)
questionnaire. It consists of the core questionnaire EORTC
QLQ-C30, a generic cancer QLQ instrument and the EORTC
QLQ-C38, a questionnaire specifically designed to evaluate
the QoL of patients with colorectal cancer [18, 19].

Statistical analysis and authorisation

Analyses were performed using SPSS 11.4.1®. Groups
were compared on baseline demographics, rate of rehospi-
talisation in terms of postoperative long-term morbidity,
failure rate and quality of life. Concerning the main
confirmatory outcome variable, the rehospitalisation rate,
a post hoc power analysis was performed as the patient
number was given.

To assess the QoL of the cohort patients after APE and
patients after ULARwere first analysed by an intention to treat
analysis. Additionally, in an exploratory subgroup analysis,
three main groups were compared (per protocol analysis): (1)
patients who underwent ULAR and coloanal anastomosis
without a stoma, (2) patients who underwent ULAR and
coloanal anastomosis in which the need for a stoma arose and
(3) patients who underwent APE. For the 27 scales of the
QLQ-C30 and QLQ-C38, a correction for multiple testing by
the Bonferroni-Holm procedure was performed [20].

Confidence intervals were calculated for the failure rate,
the rehospitalisation rate and its difference between ULAR
and APE patients according to Agresti et al. [21].
Evaluation of continuous variables was performed using
the Mann-Whitney U test and the Kurskal-Wallis test. Chi-
squared or Fisher’s exact test were used to compare discrete
nominal variables, as appropriate. Correlation with QLQ
scales was assessed using Spearman’s rho. Two-sided p<
0.05 values were considered significant. The institutional
ethics committee approved the study.

Results

Demographics

There were no statistically significant differences between
the 82 patients in the ULAR group and the 60 patients in
the APE group in terms of gender distribution, year of
surgery, preoperative condition (body mass index, ASA),
completeness of resection and administration of pre- and
postoperative radiotherapy. Patients after APE were older at

the time of surgery (p=0.004), had more advanced tumour
stages (p=0.03) and tumours lying closer to the anal verge
(p<0.0001) than patients in the ULAR group.

Comparing the demographic data (Table 1) of the 33
patients after ULAR and the 15 patients after APE who
returned the QLQ, the only significant difference was that
tumours lay closer to the anal verge in patients after APE
(p=0.009).

Postoperative morbidity leading to rehospitalisation

A significant difference was found in the number of long-term
complications resulting in readmission (p<0.001). In the
ULAR group, 25 out of 82 patients (30.5%; CI 21.6-41.2%)
had to be readmitted; in the APE group, two of 60 (3.3%; CI
0.3-12.0%) resulting in a difference in the rehospitalisation
rate of 27.2% (CI 14.9-37.4%). The calculated power
concerning this confirmatory analysis was 99%.

In the ULAR group, ten patients were first readmitted
due to stenosis, eight due to anastomotic leakage. Abscess
formation and incontinence each led to the readmission of
two patients. Exsicosis, herniation and local recurrence
each led to the readmission of one patient. Out of 25
patients with one readmission, 13 had to be readmitted a
second time: seven patients due to stenosis, two due to
anastomotic leakage. Incontinence, abscess formation,
herniation and fistula formation caused a second readmis-
sion of one patient each. Seven patients in the ULAR group
had to be readmitted a third time: stenosis being the reason
in five cases, abscess formation and recurrence in one
patient each. Three patients needed a fourth readmission:
stenosis, herniation and therapy-resistant anitis being the
reason for one patient each. One patient had to be
readmitted a total of nine times due to recurrent stenosis
(Table 2). In the ULAR group, stenosis was the major
reason for readmission: 28 out of the total of 53
readmissions occurred because of stenosis (52.8%).

The two readmissions in the APE group occurred due to
parastomal herniation.

Failure rate

The overall failure rate of sphincter-saving ULAR was
22.0% (CI 14.3-32.1%), 18 of 82 patients ended up with a
permanent stoma. In 12 patients (14.6%), the temporary
enterostomy could not be reversed, the main reason being
anastomotic leakage in seven patients (58%) followed by
severe incontinence in three (25%) and abscess formation
in two patients (17%).

For six patients, the need for a permanent colostomy arose
after the closure of the temporary stoma. Three of these
patients developed a local recurrence. In two patients, an
anasatomotic stricture with incontinence (despite repeated
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balloon dilatation) persisted and one patient suffered late
anastomotic leakage.

A subgroup analysis showed that the failure rate was
significantly higher in patients older than 65 years (p=
0.005). The type of anastomosis (p=0.001) also had a
significant influence on the failure rate (Table 3). It was
higher in patients with a coloanal pull-through anastomosis
than in patients with a coloanal anastomosis. Moreover, the
multivariate analysis confirmed an independent significant
influence of age (p=0.005) and the type of anastomosis (p=
0.013) on the failure rate.

Secondary exploratory outcome: QoL

Comparison of the entire ULAR group to the APE group
showed no significant difference in the functional scales of

ULAR APE P value
n=33 n=15

Gender

Male 20 (60.6) 9 (60.0) 0.968
Female 13 (39.4) 6 (40.0)

Year of surgery

1991-1995 3 (9.1) 2 (13.3) 0.546
1996-1999 7 (21.2) 5 (33.3)

2000-2004 23 (69.7) 8 (53.3)

Age at surgery

65 24 (72.7) 8 (53.3) 0.186
>65 9 (27.3) 7 (46.7)

BMI (kg/m2)a 25.3 (15.9-31.6) 26.7 (17.7-44.4) 0.541

Tumour height

<5 cm 22 (66.7) 15 (100.0) 0.009
5-10 cm 11 (33.3) 0 (0.0)

UICC stage

I 12 (36.4) 4 (26.7) 0.649
II 11 (33.3) 6 (40.0)

III 8 (24.2) 5 (33.3)

IV 2 (6.1) 0 (0.0)

Completeness of resection

R0 32 (97.0) 15 (100.0) 0.688
R1 1 (3.0) 0 (0.0)

ASA

I 3 (9.1) 1 (6.7) 0.467
II 27 (81.8) 11 (73.3)

III 3 (9.1) 2 (13.3)

IV 0 (0.0) 1 (6.7)

Preoperative radiotherapy

Yes 28 (84.8) 10 (66.7) 0.146
No 5 (15.2) 5 (33.3)

Postoperative radiotherapy

Yes 1 (3.0) 0 (0.0) 0.688
No 32 (97.0) 15 (100.0)

Table 1 Demographic data of
the 33 patients after ultralow
anterior resection (ULAR) and
the 15 patients after abdomino-
perineal extirpation (APE) who
returned the quality of life
questionnaire

Values in parenthesis are
percentages
a Values are median with range
in parenthesis

Table 2 Number of readmissions

Number of readmissions ULAR group APE group
n=82 (%) n=60 (%)

1 12 (14.6) 2 (3.3)

2 6 (7.3)

3 4 (4.9)

4 2 (2.4)

9 1 (1.2)

Total 25 (30.5) 2 (3.3)

ULAR ultralow anterior resection, APE abdomino-perineal extirpation

Values in parenthesis are percentages; P<0.001
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QLQ-C30 and QLQ-CR38. Most of the symptom scales did
not differ significantly either. Patients in the ULAR group
suffered most from diarrhoea (p<0.0001).

In an exploratory subgroup analysis, the ULAR
group was further divided into two sub-groups (ULAR
with reversed stoma and ULAR with secondary
permanent stoma) to examine the impact of a second-
ary stoma (four colostomies, one non-reversed ileoes-
tomy) on the QoL. Comparison of the three groups
showed significant differences in 11 of 26 scores
(Table 4). The QoL was investigated after a median
follow-up time of 6.5 (3.5-16.8) years after surgery. Time

after surgery for the three subgroups is shown in Table 4.
No statistical significant difference resulted between the
three groups.

Correlation of QoL with influencing variables

There was a time component for global health status (p<
0.05) and role functioning (p<0.01). Both scores improved
with time. Analysis of age at surgery and QLQ scores
showed that higher age at surgery tended to be associated
with more diarrhoea, worsened future perspective and more
micturition problems (p<0.05).

ULAR with failure ULAR without failure p value
n=18 n=64

Gender

Male 12 (66.7) 43 (67.2) 1.000
Female 6 (33.3) 21 (32.8)

Year of surgery

1991-1995 8 (44.4) 16 (25.0) 0.123
1996-1999 2 (11.1) 21 (32.8)

2000-2004 8 (44.4) 27 (42.2)

Age at surgery

65 6 (33.3) 46 (71.9) 0.005
>65 12 (66.7) 18 (28.1)

BMI(kg/m2)a 27 (20.8-32.1) 26 (15.9-32) 0.107

ASA

I 1 (5.6) 6 (9.4) 0.190
II 10 (55.6) 46 (71.9)

III 7 (38.9) 12 (18.7)

Tumour height

<5 cm 10 (55.6) 30 (46.9) 0.924
5-10 cm 8 (44.4) 30 (46.9)

>10 cm 0 3 (4.7)

missing 0 1 (1.6)

UICC stage

I 9 (50.0) 20 (31.2) 0.226
II 4 (22.2) 21 (32.8)

III 3 (16.7) 13 (20.3)

IV 2 (11.1) 10 (15.6)

T-stage

T1/T2 10 (55.6) 25 (39.1) 0.282
T3/4 8 (44.4) 39 (60.9)

Type of anastomosis

Coloanal 6 (33.3) 49 (76.6) 0.001
Coloanal pull through 12 (66.7) 15 (23.4)

Preoperative radiotherapy

Yes 7 (38.9) 38 (59.4) 0.180
No 11 (61.1) 26 (40.6)

Postoperative radiotherapy

Yes 1 (5.6) 4 (6.2) 1.000
No 17 (94.4) 60 (93.7)

Table 3 Sub-group analysis of
patients with failure vs. patients
without failure of sphincter-
saving ultralow anterior resec-
tion (ULAR)

Values in parenthesis are per-
centages
a Values are median with range
in parenthesis
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Discussion

In this study, we found a significant difference in the
number of long-term complications resulting in readmis-
sion. Out of 82 patients with ULAR, 25 (30.5%) had to be
readmitted. Furthermore, roughly every fifth patient was

faced with a permanent stoma as a consequence of the
failure of sphincter-saving ULAR. In 14.6% of our ULAR
patients, the initial stoma turned into a permanent stoma; in
7.4% the stoma was closed, but the need for a permanent
colostomy arose later on. Age and the type of anastomosis
were identified as independent significant factors of the

Table 4 Quality of life (QoL) of patients after ultralow anterior resection (ULAR) with secondary stoma vs. patients after ULAR without
secondary stoma and patients after abdomino-perineal extirpation (APR)

ULAR wihout
secondary stoma

APE ULAR with
secondary stoma

n n n P value

A. EORTC QLQ-30

Function scales

Global Health Status/QoL 28 72.0 (72) 15 70.0 (21) 5 48.3 (19) 0.084

Physical functioning 28 85.5 (85) 15 78.9 (22) 5 62.7 (24) 0.090

Role functioning 28 70.2 (70) 15 74.4 (28) 5 26.7 (22) 0.015

Emotional functioning 28 78.9 (79) 15 86.7 (14) 5 51.7 (29) 0.028

Cognitive functioning 28 83.9 (84) 15 85.6 (14) 5 60.0 (38) 0.359

Social functioning 28 76.8 (77) 15 70.0 (35) 5 43.3 (15) 0.037

Symtome scales

Fatigue 28 24.6 (25) 15 30.4 (22) 5 44.4 (32) 0.241

Nausea and vomiting 28 4.8 (5) 15 4.4 (12) 5 30.0 (41) 0.263

Pain 28 14.3 (14) 15 11.1 (22) 5 53.3 (27) 0.004

Dyspnea 28 10.7 (11) 14 14.3 (22) 5 46.7 (45) 0.093

Insomnia 28 25.0 (25) 15 17.8 (25) 5 66.7 (24) 0.010

Appetite loss 28 4.8 (5) 15 8.9 (20) 5 20.0 (30) 0.239

Constipation 28 22.6 (23) 15 15.6 (25) 4 0.0 (0) 0.203

Diarrhoea 28 48.8 (49) 15 8.9 (20) 5 46.7 (38) 0.001

Financial difficulties 28 16.7 (17) 15 22.2 (30) 5 66.7 (33) 0.009

B. EORTC QLQ-CR38

Function scales

Body image 28 24.6 (25) 15 35.6 (33) 5 66.7 (27) 0.027

Sexual functioning 27 37.0 (37) 11 43.9 (27) 4 37.5 (37) 0.863

Sexual enjoyment 14 59.5 (60) 6 61.1 (39) 3 33.3 (33) 0.425

Future perspective 28 41.7 (42) 15 48.9 (38) 5 73.3 (43) 0.194

Symptome scales

Micturition problems 28 26.6 (27) 15 34.8 (18) 5 60.0 (19) 0.006

Chemotherapy side-effects 28 14.3 (14) 15 13.3 (18) 5 37.8 (26) 0.110

Gastrointestinal symptoms 28 22.9 (23) 15 8.9 (7) 5 38.7 (30) 0.033

Male sexual problems 18 57.4 (57) 6 69.4 (32) 3 100.0 (0) 0.096

Female sexual problems 4 58.3 (58) 1 -a 1 -a 0.469

Defecation problems 28 33.3 (33) 0 0

Weight loss 28 9.5 (10) 15 13.3 (30) 5 20.0 (45) 0.989

Stoma-related problems 0 15 36.2 (27) 5 68.6 (17) 0.032

Median time between operation and investigation of QoL (months) 28 74.4 (45) 15 77.3 (43) 5 44.7 (17) 0.303

Data are means with standard deviation in parenthesis

Values in the functional scales range from 0 (worse outcome) to 100 (better outcome); those in the symptom scales range from 0 (fewer
symptoms) to 100 (more symptoms)
a Not applicable, score available for only one patient
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failure rate. The exploratory analysis revealed a negative
impact of a secondary stoma on the QoL.

To our knowledge, our study is the first describing a
non-negligible rate of readmissions due to the complica-
tions after sphincter-saving procedures. The main causes
were anastomotic leakage (9.7%) and anastomotic steno-
sis (12%), with rates comparable to the previously
published literature [22–24]. Both complications were
also the main causes for failure of sphincter-saving
procedures. A total of 18 (22%) patients ended up with a
permanent stoma. Although the failure rate found in our
study is comparable to the rates of 8-18% found in the
previously published literature [15, 16], it is remarkably
high. Furthermore, the higher age and the coloanal pull-
through were identified as independent risk factors. The
rate of anastomotic leakage in the case of an anastomosis
in the vicinity of the dentate line is known to be very high,
and even in very experienced hands up to 15% [24]; in
addition, it may have an adverse effect on the long-term
functional outcome [25, 26]. Considering these facts, it is
questionable whether sphincter preservation should be
attempted under every circumstance.

Recent reports on treatment of anastomotic leackages by
endoscopic transanal vacuum-assisted rectal drainage
(ETVARD) showed promising results [27–29]. Weidenha-
gen et al. described a series of 29 patients treated with
endo-sponge. In 22 patients, the protecting stoma could be
closed after the abscess cavity was obliterated [28].
Bernstorff et al. reported similar results with 23 out of 26
patients treated successfully by ETVARD. Endo-sponge
placement might be helpful in the treatment of anastomotic
leakage after colorectal surgery and may prevent chronic
presacral sinus and therefore permanent stomas. Unfortu-
nately, during our study period from 1991 to 2004,
ETVARD was not available in our clinic. Nevertheless,
the long-term follow-up and functional outcome after such
a new treatment must be awaited.

Consistent with a meta-analysis, in this study population,
the presence or absence of a stoma itself did not have a
major impact on the QLQ scores [30]. This is reflected in
the fact that the comparison of APE patients to ULAR
patients without a stoma showed almost the same QoL. The
only score that reached a statistically significant difference
was diarrhoea. Intuitively, one would expect patients
without a stoma to have a better QoL than patients with a
stoma. The discrepancy between expectation and actual
experience was suggested as a possible explanation for the
unexpected results [31]. Patients awaiting an APE with
colostomy tend to worry about the possible impact of the
stoma on their life. After surgery, many of them realise that
the stoma does not restrict them as much as they had
anticipated. On the other hand, patients awaiting a
sphincter-saving procedure tend to approach surgery more

confidently, hoping that they will be freed of their bowel
problems. They feel disillusioned when their continence is
compromised after surgery and they are faced with
diarrhoea and gastrointestinal problems [32].

Comparison of the APE group to patients after ULAR,
with and without a permanent stoma, revealed statistically
significant differences in 11 of the 26 scores. ULAR
patients with a permanent stoma in particular suffered more
from digestion-related symptoms and from stoma-related
problems. This data suggests that a primary (preoperatively
planned) stoma is more easily tolerated than a ‘failure’
stoma. However, this might be partly due to the one patient
with a non-reversed ileostomy in this small group of
patients after ULAR with a permanent stoma, as stools
from an ileostomy are more liquidy and skin-irritating than
those from colostomies.

After a median follow-up of 6.5 (3.5-16.8)years, the type
of reconstruction (straight vs. pouch) should no longer have
an influence on stool habits and thus on QoL [33].

Analysing QLQ scores for correlation with age at
surgery, we found that patients who were older at the time
of surgery had significantly worse scores for diarrhoea,
more micturition problems and a worsened future perspec-
tive. Analysing QLQ scores for correlation with time since
surgery showed an improvement of global health status and
role functioning over time. This suggests that older patients
are disadvantaged: not only because they suffer from more
symptoms, but they might also not have the chance to
experience the time-related improvement of QoL to the
same extent as younger patients. Additionally, this finding
might bias the QoL results in the present study as the QoL
assessment was performed at different intervals after
surgery.

Conclusion

This study identified a significant difference in the
number of long-term complications after sphincter-
saving ULAR compared to APR resulting in readmis-
sions. Furthermore, roughly every fifth patient was faced
with a permanent stoma as the consequence of the failure
of sphincter-saving ULAR. The exploratory analysis
revealed a negative impact of a ‘failure’ stoma on the
QoL.

Therefore, a sphincter-saving procedure should not be
attempted under every circumstance. In some instances,
especially in older patients with a planned coloanal pull-
through anastomosis, an APE might provide a better QoL
and therefore should be regarded as a valid option and
not just be considered as the last resort when all else
fails. At the very least, patients should be warned pre-
operatively about the possibility of a permanent stoma.
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