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Abstract

Purpose Colectomy with ileorectal anastomosis (IRA) is the most common surgical procedure for slow transit constipation
(STC). A hemicolectomy has been suggested as an alternative to IRA with good short-term results. However, long-term results
are unknown. The aim of this study was to evaluate the long-term results after hemicolectomy as a treatment for STC.
Methods Fifty patients with STC were selected for right- or left-sided hemicolectomy after evaluation with colonic scintigraphy from
1993 to 2008. Living patients (n =43) received a bowel function questionnaire and a questionnaire about patient-reported outcome.
Results After a median follow-up of 19.8 years, 13 patients had undergone rescue surgery (n = 12) or used irrigation (n = 1) and
were classified as failures. In all, 30 were evaluable for functional outcome and questionnaire data for 19 patients (due to 11 non-
responding) could be analysed. Two reported deterioration after several years and were also classified as failures. Median stool
frequency remained increased from 1 per week at baseline to 5 per week at long-term follow-up (p = 0.001). Preoperatively, all
patients used laxatives, whereas 12 managed without laxatives at long-term follow-up (p = 0.002). There was some reduction in
other constipation symptoms but not statically significant. In the patients’ global assessment, 10 stated a very good result, seven a
good result and two a poor result.

Conclusions Hemicolectomy for STC increases stool frequency and reduces laxative use. Long-term success rate could range

between 17/50 (34%) and 35/50 (70%) depending on outcome among non-responders.
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Introduction

The clinical presentation of slow transit constipation (STC) is
heterogeneous and includes a range of symptoms like abdom-
inal pain, hard stools and bloating [1, 2]. Laxatives, enemas
and pharmaceuticals like prucalopride and linaclotide are first-
line treatment [3] but in case of failure, surgery might be
considered with colectomy and ileorectal anastomosis (IRA)
as a standard procedure [4].

Colectomy with IRA is associated with side effects such as
diarrhoea, incontinence and an increased risk of small bowel
obstruction (SBO) [5]. The right colon and most of the trans-
verse colon have their parasympathetic nerve supply from the
vagal nerve, whereas the left colon is innervated from the
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sacral nerve roots. The idea of a limited resection (e.g.,
hemicolectomy) is supported by the finding that some patients
have a segmental defect in the colonic innervation [6]. This
knowledge led to a previous study in our department where
right- or left-sided colonic delay was identified with scintig-
raphy and thus determined the segment for resection in pa-
tients with STC [7, 8]. The short- and medium-term results
after hemicolectomy were promising, with a comparable
symptomatic relief compared with that after ileorectal anasto-
mosis and possibly less severe side-effects, which could make
it a better alternative for selected patients with STC [9].
However, long-term outcome has not been evaluated.

The aim of this study was to evaluate the long-term results
after hemicolectomy as a treatment for STC.

Patients and methods

The inclusion criteria were as follows: severe chronic consti-
pation with a clinical suspicion of STC, unsuccessful
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conservative treatment (dietary change, fibre supplements,
laxatives and biofeedback when indicated), radiographically
prolonged colonic transit time and a segmental delay on co-
lonic scintigraphy [7]. Patients that met the criteria and had a
colonic resection for STC during the period 1993-2008 were
included. Exclusion criteria were as follows: symptom dura-
tion less than 6 months, colonic stricture and total colonic
inertia necessitating total colectomy. In total, 50 consecutive
patients (47 females) were included. Patients were investigat-
ed with gastrointestinal transit time [10], video defecography,
anorectal manometry and electromyography of the pelvic
floor. Totally, 47 patients had predominantly left-, and three
had a right-sided delay whereas the other colonic segment
showed a normal or near normal transit. This definition of
segmental delay on colonic scintigraphy was consistent since
the method was set up in 1991 [8]. Colonic scintigraphy scans
are presented in Fig. 1, showing activity in the left colon even
after 8 days.

+Symph

481im ( 2,0 dagar)

+Kipt

L

+ Symph

At follow-up, seven patients were deceased, leaving 43
possible for evaluation of functional outcome (Fig. 2). The
medical records, the questionnaire that all patients with func-
tional disorders completed before their visit to the outpatient
clinic [11], and all the relevant postoperative history were
reviewed. Surgery resulting in an increase in bowel move-
ments accompanied by resolution of constipation symptoms
without the need of reoperation because of constipation was
considered successful. Failure was defined as reoperation be-
cause of constipation (colonic resection or a colostomy), need
for chronic irrigation procedures or failure to increase bowel
frequency at follow-up. Patients lost to follow-up and non-
responders were analysed with respect to demographic vari-
ables and baseline questionnaire data (Table 1).

All patients were contacted by post and received infor-
mation about the study, a consent form and two question-
naires: first, the same bowel function questionnaire used at
baseline [11] and, second, a questionnaire concerning the
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Fig. 1 Colonic scintigraphy scans with indium as tracer. Scans are from 2, 5 and 24 h, then after 2, 3, 6, 7, 8, and 9 days. External markers are as follows:
Xiph, processus xiphoideus; navel, umbilicus; symp, symphysis; dx, right side of the abdomen. Left-sided STC is detected
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Fig. 2 Flow chart of the cohort Hemicolectomy for STC

n=50

I Dead n=7 I'—

Eligible for Follow-Up

n=43
Tleorectal anastomosis n=5
——| Stoma n=7
. Irrigation n=1

Questionnaire

n=30

Missing address n=1 Return to previous status n=2

No response n=10

Study group for questionnaire assessment

n=17

patient-reported outcome. Non-responders received a re-  medical records both at baseline and at follow-up. The
minder 3 months later. Faecal incontinence was evaluated  Institutional Review Board in Uppsala County approved
by the bowel function questionnaire or through the  the study (nr 2015/270).

Table1 A comparison of preoperative variables between patients with good and poor outcome after hemicolectomy for slow transit constipation. Data
is also shown for patients with no follow-up

Non-failures (n=17) Failures (n=15) p Dead (n=7) Non-responders (n=11)
Age at surgery™® 51.0 (33-63) 45.0 (32-60) 0.313 56 (44-73) 57 (52-66)
Sex F/MP* 152 14/1 0.548 7/0 11/0
Symptom duration (months) ** 180 (12-480) 203.5 (42-480) 0.521 90 (8-240) 180 (12-360)
Stools frequency/week *° 1 (0-10) 2 (0-5) 0.972 2 (1-3) 1.5 (0-3)
Straining™ 10 7 0615 6 6
Right hemicolectomy® 1 1 1 0
Left hemicolectomy” 16 14 6 11
Intraanal intusscusception /Rektal prolapse® 5/0 3/1 1 2/1
Transit time (days)™* 5.8 6 0.835 6 6

Data presented as ® median (range) or ® number of patients. © Mann-Whitney U test. ¢ Patients were asked to respond with yes or no in this question.
(SR w4 )
Fisher’s exact test
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Surgical procedure

Among the 43 living patients, 41 underwent left-sided
hemicolectomy and two a right-sided hemicolectomy.
The resection was guided by the parasympathetic nerve
supply to the colon. Thus, the anastomosis in the left
hemicolectomies was made between the mid-transverse
colon and the rectosigmoid junction, while, in right
hemicolectomy, between the distal ileum and the distal
transverse colon.

Statistical methods

The results are presented as median and (range). Statistical
analysis was performed using SPSS 23.0 (SPSS Inc.,
Chicago, IL, USA). A non-parametric test, i.e., Mann-
Whitney U test or Wilcoxon matched pair test, as appropriate,
was used to analyse numerical data. McNemar’s test or
Fisher’s exact test was used to evaluate dichotomous paired
and unpaired variables. A p value of <0.05 was considered
statistically significant.

Results
Clinical results

Of the 43 living patients, 13 were considered failures, based
upon data from medical records: five patients were reoperated
with resection of the remaining colon and received an IRA,
seven patients were reoperated with stoma formation and one
patient was using irrigation for constipation, leaving 30 pa-
tients for evaluation of functional outcome after segmental
resection for STC (Fig. 2).

In the total cohort, there were 47 women and 3 men and the
median age was 52 years (range 32—73). The median weekly
stool frequency was 2 (range 0-10), and the median transit
time on radiography was 5.9 (range 1.1-10). No differences
were observed in age, gender, duration of symptoms or transit
time between patients with a successful outcome and patients
with failure (Table 1). Pathology reports could be retrieved for
32 of the patients (missing 10 from success patients and one
from failures). Routine histopathologic examination showed
visceral myopathy and one degenerative neuropathy among
failures. In the success group, two muscular hypertrophies
were observed. All other colonic specimens were described
as normal. None of the patients had an ongoing medical treat-
ment for constipation with linaclotide or prucalopride. The
median follow-up time was 19.8 years (range 12.1-21.9).
Concerning the seven deaths, none was related to the initial
operation for STC or to constipation itself. Two patients in the
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failure group were reoperated for adhesive SBO and one for
incisional hernia and adhesive SBO.

Functional outcome

A total of 19 patients out of 30 (63%) responded to the ques-
tionnaire. Ten reported that their constipation was resolved
after surgery, while eight reported a marked improvement in
symptoms. All these patients would recommend the operation
to a relative, and they claimed willingness to go through the
same operation again if needed. One patient reported return to
his preoperative status despite the operation. He would not
recommend the procedure to others, nor would he choose to
undergo the same operation again. One more patient reported,
despite the initial good result, decreased number of bowel
movement compared with his preoperative status. He reported
that his problem was partially solved as laxatives had good
effect. These two patients were therefore classified as failures.

A large shift concerning stool frequency was observed after
the procedure. The change in stool frequency for individual
patients is shown in Fig. 3.

The use of laxatives decreased after the operation, both for
each separate medication and for the combination of two or
more. Preoperatively, there was no patient without the need of
laxatives, while 12 managed without laxatives after the proce-
dure (p =0.002, Table 2). Furthermore, the use of enemas and
fibre bulking agents decreased after the procedure (p = 0.004—
0.001) and stool frequency changed from a median of 1 (0—
10) to a median of 5 (2—16) per week (p <0.0001, Table 3).

A numerical reduction of other symptoms was observed
(painful defecation, bloating, straining and soiling), but these
changes were not statistically significant (Table 3). None of
the 17 patients complained of incontinence of solid stools, two
reported occasional incontinence of fluids during the follow-
up period and one patient reported fluid incontinence once a
week. Incontinence of gas was reported more common, with
three patients mentioning such a problem daily, while three
more had occasional involuntary gas passage during the
follow-up period. All these patients had similar symptoms
before the operation, and no de novo incontinence was report-
ed after the operation.

Discussion and conclusions

The present study shows that long-term results after
hemicolectomy for slow transit constipation are fair with
a successful outcome in approximately half of the pa-
tients. Patients followed up reported increased bowel
frequency and reduced use of laxatives. We believe that
our results support the continued use of hemicolectomy
in selected patients based on radiography and scinti-
graphic evidence of segmental delay.
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The pathogenic mechanisms for STC have been discussed.
Several studies have suggested that propagating motor con-
tractions are deficient in STC [12—15] and medical treatment
usually aims at increasing intestinal secretion or stimulating
and restoring motor function. Inflammatory and degenerative
changes in myenteric ganglia as well as altered levels of en-
teric neurotransmitters have been discussed in the pathophys-
iology of STC [14]. In our study, the pathology reports of
specimen did not allow any further analysis of possible mech-
anisms. Other treatment options than laxatives and enemas
have been tried. Biofeedback has also produced good results
in functional defecation disorders, but not in STC. [16] Sacral
nerve stimulation was also tried in an RCT setting for patients
with STC but showed disappointing results both in short- and
long-term follow-up [17, 18]. However, in paediatric popula-
tion with STC, there has been some effect of transabdominal
electrical stimulation which lasted for at least 2 years [19].

As drug therapies and other treatments might have limited
effect on STC, some patients require surgical interventions.
Subtotal colectomy with IRA is the most widely used opera-
tion [4, 20-22]. A slight modification is to preserve the sig-
moid colon and make an ileosigmoid anastomosis or the
ileocecal valve and make a colorectal anastomosis. When

Table 2 Use of laxatives before and after hemicolectomy for STC
among 17 patients

Preoperative  Postoperative (long-term)  p
No laxatives 0 12 0.002%
Bulking agents 16 5 0.001*
Enemas, all types 11 0.004*
Combinations 10 2 0.008

McNemar’s test

OI‘I‘I II‘I‘l‘III“IlIl“‘IIII
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

B Stools per week preoperatively

B Stools per week at long term follow up

these procedures were compared, those undergoing
ileosigmoid anastomosis had somewhat better results [23].
Because of the irreversible nature and side effects after
colectomy and ileorectal anastomosis, segmental resection
has been proposed. De Graff et al. [24] and Lundin et al. [9]
showed that segmental colectomy had less side effects than
subtotal colectomy and concluded that segmental colonic re-
section is a good surgical option for some patients with STC
and may be superior to subtotal colectomy. We believe that a
segmental resection has clinical advantages compared with a
colectomy. It is a smaller procedure leaving fewer areas for
adhesion and theoretically reduced risk for intestinal obstruc-
tion. Knowles et al. [25] recently presented a review showing
a 15% incidence of small bowel obstruction after colectomy
for constipation, with many patients requiring surgical inter-
vention for their bowel obstruction. In addition, the tendency
for diarrhoea, fluid loss and incontinence could be reduced.
This view was corroborated in our study where no patients
reported de novo incontinence or worsening of pre-existing
leakage for solid or liquid faeces after the operation. Finally, a

Table 3  Functional outcomes of segmental colonic resection

Preoperative Long-term F-U p

Stool frequency” 1 (1-10) 5(2-16) <0.0001°¢
Bloating” 4 2 0.687¢
Straining” 9 4 0.227¢
Painful defecation® 5 1 0.125¢
Soiling” 4 3 14

% Values are median (range) or number of patients. ° Patients were asked to
respond with yes or no in this question. © Wilcoxon paired test.
4McNemar’s test
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hemicolectomy leaves the patient with the opportunity for a
later rescue colectomy.

From the available data, we could recognise 13 failures and
two who returned to their previous status thus resulting in a
total failure rate of 15/43 (35%). On the other hand, we iden-
tified 17 who were satisfied. When the total cohort of 50
subjects is considered, the success rate ranges from 34 to
70% depending on the assumed success rate among non-re-
sponders. This result agrees with previous studies after
colectomy and IRA, [4, 21, 22, 25] although conflicting data
on the results of surgical treatment for STC have been reported
[4, 25, 26]. Lundin et al. reported a higher success rate (82%)
at the short-term follow-up, which was partly based on the
same cohort [9]. The death rate in this cohort was 14%, which
is in accordance with the population statistics in Sweden, as
presented by the database of the Swedish National Board of
Health and Welfare.

All patients of our study group would recommend the op-
eration to a relative and they would go through the same
operation again if needed, which is comparable with reports
after colectomy [26, 27]. The number of laxatives used was
reduced, which also indicates a positive outcome of the
treatment.

We recognise the relatively low response rate and attrition
bias as a limitation, but still, the percentage of patients we
could follow up on is of reasonable size and comparable with
other reports in the literature.

Our study suggests that long-term clinical and functional out-
come after segmental resection for STC is acceptable and most
of the patients express satisfaction even after a long-term follow-
up, avoiding the risk of morbidity after colectomy [26, 27].
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