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ABSTRACT I

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.

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 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 (s.d. 42.7) mounts. The 5-year overall survival 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

Introduction They both described the operative technique as a two stage

Anastomoticleak canbea catastrophic complication following pull through procedure. First stage includes resection of the

sphincter sparing surgery for rectal cancer especially if affected segment and pull through of the remaining distal

very low anterior resection and colo-anal anastomosis is colon through anus. On second stage after several days

performed. A prophylactic diverting ileostomy is used up to under the protection of adherencies and scar tissue colo-anal

100% in middle and distal rectal cancer patients receiving 2nastomosis is performed avoiding stoma procedure. '*

neoadjuvant chemo radiotherapy (CRT) in order to prevent Thisprocedure was largely abandoned due to the introduction
or reduce the severity of anastomotic leakage, especially of stapling anastomotic devices. Later after the introduction
when sphincter-preserving surgery is performed. of neoadjuvant theraphies it was reintroduced by some
In early 1950's Turnbull in Cleveland Clinic and Cutait surgeons. It is suggested that this operation can be used on
in Brazil introduced two staged transanal anastomosis patients who do not want permanent or temporary ileostomy.
technique simultaneously. Their indications included Potential candidates for T-C procedure; are reoperated, who

midrectal cancer, and children with Hirsprung’s disease. have irradiated pelvis with chronic inflammation or infection
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due to persistant sepsis and as a salvage procedure for
complex anorectal conditions as an alternative to permanent
stoma creation.>*>

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.

Method

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

Table 1. Histopathological findings

Histopathological type

Adenocarsinom 13 (100 %)

Surgical marjin

Negative 13 (100 %)
Differentiation

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%)

Table 2. Functional outcomes

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
preoperative CRT (mean 45 Gy, 5-fluorouracil). Three
patients did not receive neoadjuvant treatment. Neoadjuvan

received

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;

Bowel function

. 11.5 (2.70)
‘Wexner continence score*
Bladder function
Urinary incontinence 0 (0%)
Poor stream 2 (15.4%)
Nocturnal micturition 3 (23.1%)
Sexual function
Sexually active 6 (46.1%)

Erection 30f6 (50%)

SF-12 score* 31.4(5.10)

*values are mean (s.d.)

9.3 (2.52) 7.3(2.32)
(n=10)

0(0%) 0 (0%)

1(7.7%) 1 (7.7%)

2 (15.4%) 2 (15.4%)

7(53.8%) 9 (69.3%)

4 of 6 (66.7%) 4 of 6 (66.7%)

27.3 (4.83) 229 4.7D)
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no. ATADEK-2019-18/16).
in accordance with the principles of the Declaration of
Helsinki.

The preoperative assessment included a digital rectal

The study was conducted

examination, a colonoscopy with biopsy, a thoracic,
abdominal, and pelvic computed tomography (CT) 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)
Questionnaire ® (Figure-1). Faecal continence was evaluated
using the Wexner continence score’, which ranges from

Table 3. Anal manometry results

0 (normal continence) to 20 (maximum incontinence)
(Figure-2) Wexner scores were considered to be very good
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.

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

EAS dysfunction, sphincter

1 55 83 55 55 55

2 39 137 10 50 >150
3 33 111 20 100 >150
4 45 105 30 80 160
5 50 110 20 60 >150
6 60 120 30 90 >160
7 65 140 15 75 >150

Table 4. Defecography results

) >45 damage

(+) >45 1AS dysfunction

+) 545 ngn (iézfunction, sphincter
©) >45 Normal

) >45 Normal

+) >45 Normal

+) >45 Normal

1 =) ) Normal )
2 ) ) Normal )
3 (-) ) Normal )
4 ©) ©) Normal ©)
5 ) ) Normal )
6 ©) ) Normal )
7 ) =) Normal =)

+) () ®) Fecal incontinence
) () @) Fecal incontinence
(+) (+) “) Fecal incontinence
(+) ©) (+) Obstuctif defecation
) © (+) Obstuctif defecation
+ ©) O] Normal

+) ©) ) Normal
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resection with TME was carried out in accordance with the close to the ligament of Treitz. The inferior mesenteric

oncological principles of no-touch technique, high vascular artery was isolated, ligated, and divided 1-cm to the aorta,

ligation, and nerve sparing. After complete splenic flexure and dissection of the colon and sigmoid colon was finally

mobilization, the inferior mesenteric vein was sectioned performed along the holy plane, until the pelvic floor was
SF-12 Health Survey

This survey asks for your views about your health. This information will help keep track of how you feel and how
well you are able to do your usual aclivities. Answer each question by choosing just one answer. If yvou ara
unsure how to answer a quastion, pleasea give the best answer you can.

1. In general, would you say your health is:

O+ Excellent O: Wery good Os GGood Os Fair Os Poar

The following questions are about activities you might do during a typical day. Does your haalth now
limit you in these activities? I so, how much?

YES, YES, N0, not
limited limited limited
a lot a little at all
2. Moderate activities such as moving & table, pushing Os O= Os
a vacuum cleaner, bowling, or playing golf.
3. Chimbing sevaral flights of stairs. O« O= Os

Dwring thﬂ-Eait 4 wea-ks, have you had any of the following problems with your work or other regular
daily activities as a result of your physical health?

YES NO
4. Accomplished less than you would like. O Os
5. Were limited in the kind of work or other activities. O Os

During the past 4 weeks, have you had any of the following problems with your work or other regular
daily activities as a result of any emotional problems (such as feeling depressed or anxious)?

YES NO
6. Accomplished less than you would like. O Os
7. Did work or aclivitieas less :.amfully than usual. O4 O

8. During the past 4 weeks, how much did pain interfere with your normal work (including work outside
the home and housework)?

04 Mot at all Cla A little Bit O Moderately Os Chuite a bit Os Extremaly

These questions are about how you have been feeling during the past 4 weeks.
For each question, please give the one answer that comes closest to the way you have been feeling.

How much of the time during the past 4 weeks...

All af Mast A good Soma A litthe Mona
the of the bt of of the af the af the
tirmea tirma the time Lirre tirme lirre

9. Hawe you felt calm & peaceful? h Os Os 04 Os Ok

10. Déd wou have a lot of energy? h Os O Os Os Ol

11. Hawve you felt down-hearted and h Os Oa 04 Os Ok

blue?

12. During the past 4 weeks, how much of the time has your physical health or emotional problems
intarfarad with your social activities (like visiting friends, relatives, atc.)?

O+ All of the time 0= Most of the time O: Some of the time 0O A lithe of the ime  0Os Mone of the time

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
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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 full-
thickness 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
2000kcal / 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
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
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 (min-max)
values. Qualitative variables were expressed in number
and percentage. Mean overall survival (OS) was calculated
using Kaplan-Meier test.

Results

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 I1IB, and three as Stage I1IC. 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.

Oncological outcomes

The mean follow-up was 101.2 (s.d 42.7) months. Three
patients which was Stage III C, one patient which was Stage
111 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 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 chemoradiotherapy
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.

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




Guner et al.
Turnbull-Cutait for Rectal Cancer

will be fed during this period. *> 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. ® In a study by Eriksen et al.® 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% surgery-
related morbidity and 0.4% mortality.>'° Despite diverting
ileostomy, in the literatire 8, 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.’ In a systematic review by Hallet
etal.'?, 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 recurrence*!'*!* and
found to be an independent prognostic factor for local
recurrence'* 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 studies™
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.'®"” The number of studies on functional
outcomes after T-C is limited in the literature. It has been
reported that the functional outcomes may have been worse
after neoadjuvant radiotherapy.'®'® In a 85 patient series of
Sage et al.” 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 (s.d 2.7), 9.0 in 1 year (s.d 2.12) and
7.2 in 2 years (s.d 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 *° 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.'?>

In previous reports *>2!

, permanent stoma was needed in
1 to 6% of patients following T-C, however, Remzi et al.’
reported a rate of 25% in their study. In a series of 24
patients of Maggiorin *2, 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.?
recommended T-C as the appropriate procedure to use
before creating a permanent stoma. Jarry et al.* 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 chemoradiotherapy 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
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beyond dispute. 2 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 sphincter-
preserving 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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