DOI: 10.4274/tjcd.galenos.2020.2020-1-5
Turk J Colorectal Dis 2020;30:104-111

RESEARCH ARTICLE

An Old Method Turnbull Cutait; Using for Middle
and Distal Rectal Cancer Surgery without Ileostomy.
Oncological and Fuctional Late Outcomes
Eski Bir Yöntem Turnbull Cutait; İleostomi Olmadan Orta ve Distal Rektal
Kanser Cerrahisinde Kullanılması. Onkolojik ve Fonksiyonel Geç Sonuçlar
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ABSTRACT
Aim: Anastomotic leak after sphincter-preserving surgery for rectal cancer may be a disaster scenario. To reduce the severity of anastomotic leakage
a prophylactic diverting ileostomy is usually used for mid or distal rectal cancer patients. However, Turnbull Cutait Abdominoperineal Pull-Through
Procedure (T-C) with low anastomotic leakage rates is an old method that is applied without diverting ileostomy. We aimed to evaluate the long-term
functional and oncological results of the T-C procedure performed in patients with rectum cancer refusing diverting ileostomy.
Method: Patients with middle or low rectal cancer who underwent T-C from March 2006 to December 2012 retrospectively reviewed for late
results. Demographics, oncologic characteristics, postoperative complications, fuctional outcomes and overall survival (OS) time were evaluated. For
functional results, Wexner Continence Grading scale scores, bladder functions, sexual functions, and SF-12 questionnaires were performed in all
patients. In addition, anal manometry and defecography were performed in 7 patients.
Results: Thirteen patients (6 men) median age 55 (range 44-82) years with rectal tumors at a median distance of 4 cm (range 1.5-7) from the anal
verge underwent T-C. Mean follow-up was 101.2 (standard deviation 42.7) mounts. The 5-year OS rates was 85% . Postoperative morbidity rate is
23% (3 patients) . However, pelvic sepsis, anastomotic leak and perianal fistula were not seen. Functional results were good in 90% of patients at the
end of the second year. Due to ongoing fragmentation and evacuation problems, 2 patients underwent permanent stoma.
Conclusion: T-C with reasonable oncologic and functional results can be safely used sphincter-preserving procedure to treat patients with middle and
distal rectal cancer without creation of diverting ileostomy.
Keywords: Late results, turnbull-cutait , abdominoperineal pull-through procedure, without diverting ileostomy

ÖZ
Amaç: Rektum kanserinde sfinkter koruyucu cerrahi sonrası anastomoz kaçağı gelişmesi felaket senaryosuna neden olabilir. Bu komplikasyonun
şiddetini azaltmak için orta ve distal yerleşimli rektum tümörü olgularında genellikle koruyucu ileostomi açılmaktadır. Turnbull-Cutait
abdominoperineal pull-through prosedürü (T-C) ileostomi açılmadan uygulanabilen düşük anastomoz kaçak oranlarına sahip eski bir yöntemdir.
İleostomi açılmasını kabul etmeyen rektum kanseri olgularında uyguladığımız T-C prosedürünün uzun dönem onkolojik ve fonksiyonel sonuçlarını
incelemeyi amaçladık.
Yöntem: Kliniğimizde Mart 2006-Aralık 2012 tarihleri arasında orta veya distal yerleşimli rektum kanseri nedeni ile T-C prosedürü uygulanan olgular
geriye dönük olarak incelendi. Demografik ve onkolojik özellikler, postoperatif komplikasyonlar, fonksiyonel sonuçlar ve genel sağkalım süreleri
değerlendirildi. Fonksiyonel sonuçlar; Wexner Continence Grading skala skoru, mesane, cinsel fonksiyonlar ve hayat kalitesi (SF-12) anketleri ile
değerlendirildi. Ayrıca 7 hastaya anal manometri ve defakografi uygulandı.
Bulgular: Toplam on üç hastaya ( 6 erkek ) T-C uygulandı. Olguların ortalama yaşı median 55 (44-82) yıl, tümörün anal vergeden uzaklığı ortalama
4 (1,5-7) cm idi. Olgular ortalama 101,2±42,7 ay takip edildi. Beş yıllık genel sağkalım oranı %85 olarak saptandı. Postoperatif morbidite oranı
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%23’tür (3 hasta). Pelvik sepsis, anastomoz kaçağı ve perianal fistül görülmedi. Postoperatif iki yıl sonunda hastaların %90’ında fonksiyonel sonuçların
iyi olduğu saptandı. Devam eden fragmantasyon ve boşaltım problemleri nedeniyle 2 hastaya kalıcı stoma uygulandı.
Sonuç: T-C prosedürü, orta ve distal yerleşimli rektum tümörlerinin sfinkter koruyucu cerrahi tedavisinde koruyucu ileostomi açılmadan
uygulanabilen, kabul edilebilir onkolojik ve fonksiyonel sonuçları ile güvenle kullanılabilen bir tekniktir.
Anahtar Kelimeler: Geç sonuçlar, turnbull-cutait, abdominoperineal pull-through, koruyucu ileostomisiz

Introduction
Anastomotic leak can be a catastrophic complication
following sphincter sparing surgery for rectal cancer especially
if very low anterior resection and colo-anal anastomosis is
performed. A prophylactic diverting ileostomy is used up to
100% in middle and distal rectal cancer patients receiving
neoadjuvant chemo radiotherapy (CRT) in order to prevent
or reduce the severity of anastomotic leakage, especially
when sphincter-preserving surgery is performed.
In early 1950’s Turnbull in Cleveland Clinic and Cutait
in Brazil introduced two staged transanal anastomosis
technique simultaneously. Their indications included
midrectal cancer, and children with Hirsprung’s disease.
They both described the operative technique as a two stage
pull through procedure. First stage includes resection of the
affected segment and pull through of the remaining distal
colon through anus. On second stage after several days
under the protection of adherencies and scar tissue coloanal anastomosis is performed avoiding stoma procedure.1,2
This procedure was largely abandoned due to the
introduction of stapling anastomotic devices. Later after the
introduction of neoadjuvant theraphies it was reintroduced
by some surgeons. It is suggested that this operation can be
used on patients who do not want permanent or temporary
ileostomy. Potential candidates for Turnbull-Cutait (T-C)
procedure; are reoperated, who have irradiated pelvis with
chronic inflammation or infection due to persistant sepsis
and as a salvage procedure for complex anorectal conditions
as an alternative to permanent stoma creation.3,4,5
In this study we evaluated the long term outcomes of
patients who had T-C procedure due to mid or distal rectal
cancer without diverting ileostomy.

Materials and Methods
Thirteen patients who underwent T-C after total mesorectal
excision (TME) for middle and low rectal cancer between
March 2006 and December 2012 were retrospectively
analyzed using the patient database and most recent survival
status was further confirmed by phone contact with patients
or relatives.
Patients with histopathologic adenocarcinoma who had
rectal carcinoma of the middle and distal location, who did
not accept permanent stoma opening when not necessary,

were included in the study. Patients with histopathology
other than adenocarcinoma, patients with distant metastasis
at admission and patients with low anal sphincter tone on
digital examination and who identified incontinence at
admission were excluded from the study.
The following variables were evaluated in the study:
patient demographics and characteristics, oncological
characteristics, early and late postoperative complications,
follow-up results, and overall survival (OS) time. Early
postoperative complication was defined as the occurrence
of complications within 30 days after surgery. Late
complication was defined as complications that developed
after the first postoperative month. OS was defined as the
time period between surgery and death.
Neoadjuvant therapy was recommended to clinical T3-T4
and/or N (+) patients. Two patients received preoperative
radiotherapy (mean: 45Gy), eight patients received
preoperative CRT (mean 45 Gy, 5-fluorouracil). Three
patients did not receive neoadjuvant treatment. Neoadjuvan
theraphy was not recommended in two patients with clinical
T1-T2, and one of the T3 patients did not accept neoadjuvan
theraphy. The mean time from radiotherapy to surgery was
eight weeks (range: 6 to 10 weeks).
The study protocol was approved by the local ethics
committee of our institution (date, November 21, 2019;
no. ATADEK-2019-18/16). The study was conducted in
accordance with the principles of the Declaration of Helsinki.
A written informed consent concerning the surgical risks
was obtained from all patients. The preoperative assessment
included a digital rectal examination, a colonoscopy
with biopsy, a thoracic, abdominal, and pelvic computed
tomography scan, and pelvic magnetic resonance imaging.
The patients were classified according to the 7th edition
American Joint Committee on Cancer classification system.
A standardized follow-up was completed at one month after
surgery, then every three months during the first two years,
and every six months in the third through the fifth year.
The quality of life was evaluated using the Short-Form
12 Health Survey (Ware, Kosinski, & Keller, 1996)
Questionnaire6 (Figure 1). Faecal continence was evaluated
using the Wexner continence score7, which ranges from
0 (normal continence) to 20 (maximum incontinence)
(Figure 2) Wexner scores were considered to be very good
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between 0-5, good between 5-10 and bad over 10. A bladder
questionnaire and a sexual function questionnaire specifc to
each sex. Wexner score, SF-12, bladder and sexual function
questions were repeated at 6 months, 1 and 2 years. Anal
manometry and defecography were performed in 7 patients
in the 6th postoperative month.
Surgical Technique
The surgical procedure of TME followed by T-C involved
two stages.

Figure 1. Ware J Jr, Kosinski M, Keller SD. A 12-Item Short-Form Health
Survey: construction of scales and preliminary tests of reliability and
validity. Med Care 1996 Mar;34:220-233.

Figure 2. Jorge JM, Wexner SD. Etiology and management of fecal
incontinence. Dis Colon Rectum 1993;36:77-97.

First Stage
The patients were placed in the Lloyd-Davis position,
and an abdominoperineal approach was used. Following
an abdominal incision, conventional very low anterior
resection with TME was carried out in accordance with the
oncological principles of no-touch technique, high vascular
ligation, and nerve sparing. After complete splenic flexure
mobilization, the inferior mesenteric vein was sectioned
close to the ligament of Treitz. The inferior mesenteric
artery was isolated, ligated, and divided 1-cm to the aorta,
and dissection of the colon and sigmoid colon was finally
performed along the holy plane, until the pelvic floor was
reached and isolation of the distal rectal resection line
(tumor free zone) was obtained. Pelvic dissection was
performed down to the level of the levator ani musculature.
In the perineal phase, a LoneStar retractor (Lone Star
Medical Products, Stafford, TX, USA) was inserted to the
anus and the internal muscle (circular and longitudinal)
was cut through the dentate line and 1 cm above using
the monopolar cautery and the intersphincteric plane was
reached. The cranial lumen was closed through the purse
string sutures and dissection was continued posteriorly.
Then, the pelvic dissection plane was reached through
abdomen. Before pulling the colon through the anal canal,
four 3/0 polyglactic acid sutures were placed at the cardinal
points of the anal canal, as high as possible, by pinching
the upper edge of internal sphincter, thereby, avoiding fullthickness damage to the muscle. The rectum and sigmoid
colon were, then, pulled through the anal canal and cut at
the level of the ligation of the left colic artery. A colonic
segment of about 10 cm was left outside. Finally, the colonic
exteriorized segment was fixed to the perianal skin with 4-6
sutures and was wrapped in wet gauze. The colonic stump
viability was checked once daily (Figure 3).
Second Stage
The second surgical stage was performed between
postoperative days 5 and 7. During the waiting period, the
patients were fasted and total parenteral nutrition was given
2000 kcal/day. During this period, movements that caused
pressure in the colonic exteroised segment were restricted
(they were ordered to sleep in lateral decubitus position
and while lying supine both legs in abduction, without
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mobilization restriction). The colonic stump viability was
checked once a daily. The second procedure was performed
under sedation and epidural anesthesia.
Patients were placed in the lithotomy position. No retractors
were needed, and the adhesions between the anal canal and
colon were preserved. After tying off the mesocolon at the
level of the anal verge, the exteriorized segment was cut with
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cautery; a hand-sewn, colo-anal anastomosis was performed
using 8-12 interrupted sutures at the dentate line level. The
lumen was, then, checked with anoscopy (Figure 4).
Statistical Analysis
Statistical analysis was performed using the Statistical
Package for Social Sciences (SPSS) for Windows version 21.0
(IBM Corp., Armonk, NY, USA). The data were presented
in mean ± standard deviation (SD) or median (minimummaximum) values. Qualitative variables were expressed
in number and percentage. Mean OS was calculated using
Kaplan-Meier test.

Results

Figure 3. View of the exteriorized colon segment. a) intraoperative view
of the colonic stump at the end of the first stage, b) post-operative 6th day
view of the colonic stump

A total of 13 patients, six were males with a median age
of 55 years (range: 44 to 82 years) and mean body mass
index (BMI) of 29.19±6.3 kg/m2. All patients underwent
T-C. The median distance between the inferior margin of
the tumor and the anal verge was 4 cm (range: 1.5-7 cm).
Histopathological findings are shown in Table 1. Using the
AJCC staging, two patients were classified as Stage I, four
as Stage IIA, four as Stage IIIB, and three as Stage IIIC. The
median interval between first and second surgical procedure
was 8 days (range 6-10) and the median length of hospital
stay was nine days (range: 7 to 13 days).
The rate of postoperative morbidity was 23% (n=3). Among
the early surgical morbidities, one patient was diagnosed
with pelvic abscess, one with hemorrhage, and one with
necrosis about 20% of the exteriorized colonic segment
after the first stage of the procedure. However, no pelvic
sepsis, anastomotic leak, or perianal fistula were seen. Late
morbidity was observed in three patients. Two patients
(15.3%) had requiring permanent colostomy and one (7.7%)
had anastomotic stricture requiring balloon dilatation.
Table 1. Histopathological findings
n=13
Histopathological type
Adenocarsinom

13 (100%)

Surgical marjin
Negative

13 (100%)

Differentiation

Figure 4. View of delayed coloanal anastomosis (CAA). a) During CAA,
b) After the completion of CAA
CAA: Coloanal anastomosis

Poor

1 (7.7%)

Moderate

8 (61.6%)

Well

4 (30.7%)

Perineural invasion

5 (38.4%)

Venous invasion

2 (15.4%)

Lymphatic invasion

1 (7.7%)

Extranodal involvement

4 (30.7%)
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Oncological Outcomes
The mean follow-up was 101.2 [standard deviation (SD)
42.7] months. Three patients which was Stage III C, one
patient which was Stage III B have died because of metastatic
disease in follow up.
The OS was at one year 100% three years 85% and at five
years 85% (Figure 5). No local recurrence was observed.
Functional Outcomes
Table 2 shows functional outcomes. The results of anal
manometry (Table 3) and defecography (Table 4) are
as in the tables. Two patients (15.3%) had severe rectal
evacuation problem requiring permanent colostomy and
one (7.7%) had anastomotic stricture requiring balloon
dilatation. After 6 months 30% of the patients had frequent

Figure 5. Kaplan-Meier survival analysis

Table 2. Functional outcomes
T-C p.o 6th months
(n=13)

Functions
Bowel function
Wexner continence score*

T-C p.o 1st year
(n=13)

T-C p.o 2nd year
(n=13)

11.5 (2.70)

9.3 (2.52)

7.3 (2.32)
( n=10 )

Urinary incontinence

0 (0%)

0(0%)

0 (0%)

Poor stream

2 (15.4%)

1 (7.7%)

1 (7.7%)

Nocturnal micturition

3 (23.1%)

2 (15.4%)

2 (15.4%)

Sexually active

6 (46.1%)

7(53.8%)

9 (69.3%)

Erection

3 of 6 (50%)

4 of 6 (66.7%)

4 of 6 (66.7%)

SF-12 score*

31.4 ( 5.10)

27.3 (4.83)

22.9 (4.71)

Bladder function

Sexual function

*values are mean (SD), SD: Standard deviation

Table 3. Anal manometry results

Patient

Maximum
resting
pressure
(mmHg)

Maximum
squeeze
pressure
(mmHg)

First
sensation
(cc)

Desire to
defecate
(cc)

Maximal
tolerable
volume
(cc)

Rectoanal
inhibitor
reflex
(+/-)

Maximal
squeeze
time
(sec)

1

55

83

55

55

55

(-)

>45

EAS dysfunction,
sphincter
damage

2

39

137

10

50

>150

(+)

>45

IAS dysfunction

3

33

111

20

100

>150

(+)

>45

IAS dysfunction,
sphincter
damage

4

45

105

30

80

160

(-)

>45

Normal

5

50

110

20

60

>150

(+)

>45

Normal

6

60

120

30

90

>160

(+)

>45

Normal

7

65

140

15

75

>150

(+)

>45

Normal

EAS: External anal sphincter, IAS: Internal anal sphincter

Comment
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Table 4. Defecography results

Patient

Filling
Defect
(+/-)

Sensation of
fullness
(+/-)

Resting
coloanal
angles

Flattening
coloanal angle
during
strainingz (+/-)

Pelvic floor
descent during
straining
(+/-)

Barium leak
sign during
straining
(+/-)

Anorectal
expulsion
disorder
(+/-)

Comment

1

(-)

(-)

Normal

(-)

(+)

(+)

(-)

Fecal
incontinence

2

(-)

(-)

Normal

(-)

(+)

(+)

(-)

Fecal
incontinence

3

(-)

(-)

Normal

(-)

(+)

(+)

(-)

Fecal
incontinence

4

(-)

(-)

Normal

(-)

(+)

(-)

(+)

Obstuctif
defecation

5

(-)

(-)

Normal

(-)

(+)

(-)

(+)

Obstuctif
defecation

6

(-)

(-)

Normal

(-)

(+)

(-)

(-)

Normal

7

(-)

(-)

Normal

(-)

(+)

(-)

(-)

Normal

fecal incontinence. After 1 year, 15% of the patients had
frequent fecal incontinence, but after 2 years 90% had good
gas and stool continence.

Discussion
In recent years, TME after neoadjuvant CRT has become the
gold standard treatment for middle and lower rectal cancers.
However, the major problem in colo-anal anastomosis is the
risk of anastomotic leakage. T-C, which was first described
by Turnbull and Cutait, attempts to reduce the morbidity
associated with colorectal anastomosis.1,2
In T-C, there are differences in practice regarding whether
the colonic stump tip is left open or closed, how long it
should be waited between the stages and how the patient
will be fed during this period.5 In our series, to prevent
contamination and the mucous discharge would make it
difficult to maintain the colonic stump during the waiting
period and the possibility of the colonic motility could
negatively affect adhesion, we closed the exteriosed colon
end with stapler. The average waiting time between stages
was 6 days. During this period, the patients were not fed
orally in order to prevent colonic gas formation and bowel
movements and total parenteral nutrition was applied.
In a recent meta-analysis of 45 randomized-controlled
trials and 53 prospective cohort studies of complications
following rectal resection for cancer, it was reported that
the rates of anastomotic leak and pelvic sepsis were 11%
and 12%, respectively.8 In a study by Eriksen et al.9 of 1958
patients who underwent resection for rectal cancer: 11.6%
of total anastomotic leakage was detected. There were

signifcantly higher rates of leakage in low anastomoses:
15.6% in anastomoses 3 cm and below, 13.7% in 4-6 cm,
7.6% in 7-9 cm and 4.8% in 10 cm and higher (p<0.001).
The presence of diverting ileostomy not only deteriorates the
quality of life and poses difficulties in stoma care, but also
its reversal requires another operation with 17% surgeryrelated morbidity and 0.4% mortality.5,10 Despite diverting
ileostomy, in the literatüre8, the rate of anastomotic leakage
was reported between 3 and 20% . Furthermore, not all
temporary stomas were reversed, and 3 to 25% of these
stomas became permanent.11 In a systematic review by Hallet
et al.12, seven studies including 1,124 patients were evaluated
and the T-C was associated with a low rate of anastomotic
leakage, pelvic morbidity, and without using stoma
which are among the main advantages of this technique.
Anastomotic leakage increases local recurrence4,12,13 and
found to be an independent prognostic factor for local
recurrence14 therefore, decreasing anastomotic leak rates
could even result in a positive effect on T-C. Anastomotic
leakage and local recurrence were not observed in our
study. Pelvic abscess developed in one patient on the 16th
postoperative day, antibiotic treatment was sufficient and
no additional intervention was required. Current studies4,15
have reported 67.5% OS. In our series, 5-year OS 85% was
found to be similar to the literature.
Some patients develop severe pelvic dysfunction following
a sphincter-preserving resection of the rectum. Studies
have shown that up to 25 to 50% of all patients experience
major dysfunction on a daily basis with a significant impact
on quality of life.16,17 The number of studies on functional
outcomes after T-C is limited in the literature. It has been
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reported that the functional outcomes may have been worse
after neoadjuvant radiotherapy.16,18 In a 85 patient series of
Sage et al.19 whom underwent T-C consecutively 71% good
and very good functional outcome (Wexner score between
0-10), 29% poor functional outcome was reported. In our
series, the por results in early stages showed improvement
in time. In postoperative follow up mean Wexner scores
were 11,5 in 6 months (SD 2.7), 9.0 in 1 year (SD 2.12) and
7.2 in 2 years (SD 2.32). In the second year 90% patients
are considered to have good functional outcome. In the
postoperative 6th month, defecography and anal manometry
were performed on 7 patients; Three patients showed signs
of impaired continence. No patient required a colostomy for
major incontinence.
Lange and Van der Velde 20 reported that postoperative
incontinence after TME occurred due to intraoperative
injuries to the innervation of the levator ani. Therefore,
this functional result appears to be independent of
reconstruction. Autonomic nerve-preservation is, therefore,
essential for preserving the sexual and bladder function
and this situation may not be related to the reconstruction
technique, but related to the surgical technique. Our series
sexual and bladder functions were found to be similar to the
previous studies.1,2,3
In previous reports4,5,21, permanent stoma was needed in
1 to 6% of patients following T-C, however, Remzi et al.3
reported a rate of 25% in their study. In a series of 24
patients of Maggiorin22, 2 patients (8%) required stoma
due to poor functional outcome. In our series, a permanent
stoma was opened in 2 male patients (15%) due to ongoing
fragmentation and evacuation problem at the end of the first
year, and balloon dilatation was required in one patient due
to anastomosis stenosis. Permanent stoma was performed
because of the overreaction of the patients to evacuation and
fragmentation. Given that functional results gradually are
improving if patients could tolerate, permanent stoma could
be avoided. We think that functional results are worse in
male patients with high BMI and narrow pelvis.
The use of T-C depends on the surgeon’s preferences
according to the conditions and operations. Remzi et al.3
recommended T-C as the appropriate procedure to use
before creating a permanent stoma. Jarry et al.4 advocated its
use as a routine procedure in middle and low rectal cancer.
Nonetheless, there are some limitations to this study.
First, the number of sample size is small (n=13). Second,
its retrospective design led us to interpret the results with
caution. Another limitation is the lack of a comparison
group. On the other hand, this study is among the limited
reported studies evaluating the functional outcomes in long
duraiton.

In the standard treatment of rectal cancer is TME after
neoadjuvant CRT. Total neoadjuvant therapy and the
subsequent wait and see approach, which has recently become
increasingly popular in early stage rectal cancer, provides
patients with a higher quality of life beyond dispute.23 We
think that it is necessary to personalize the treatment of rectal
cancer by offering the most optimal treatment according to
the expectations and wishes of the patient.

Conclusion
In conclusion, despite the absence of high-grade evidences
and advent of stapling devices and increasing experience
with pelvic surgery, T-C with reasonable oncological
and functional results can be safely used as a sphincterpreserving procedure in the treatment of patients with
middle and distal rectal cancer.
We would like to emphasize that surgeons who are
interested in rectum surgery should keep this method in
mind which gives the patient the option of surgery without
performing a stoma and they should feel obliged to extend
their knowledge about this technique.
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