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IMPORTANCE Two-stage Turnbull-Cutait pull-through hand-sewn coloanal anastomosis
seems to provide benefits in terms of postoperative morbidity compared with standard
hand-sewn coloanal anastomosis associated with diverting ileostomy and further ileostomy
reversal in patients operated on for low rectal cancer.

Supplemental content

OBJECTIVE To compare 30-day postoperative and 1-year follow-up results of Turnbull-Cutait
pull-through hand-sewn coloanal anastomosis and standard hand-sewn coloanal anastomosis
after ultralow rectal resection for rectal cancer.

DESIGN, SETTING, AND PARTICIPANTS Multicenter randomized clinical trial. Neither patients
nor surgeons were blinded for technique. Patients were recruited in 3 centers, Bellvitge
University Hospital and Valle d'Hebron University Hospital in Spain and Instituto Nazionale
Tumori Fondazione G. Pascale-Istituto di Ricovero e Cura a Carattere Scientifico in Italy.
Patients undergoing ultralow anterior rectal resection needing hand-sewn coloanal
anastomosis were randomly assigned to 2-stage Turnbull-Cutait pull-through hand-sewn
coloanal anastomosis or standard hand-sewn coloanal anastomosis associated with diverting
ileostomy. Data were analyzed between June 2012 and October 2018.

INTERVENTIONS All patients underwent ultralow anterior resection. Patients assigned to the
2-stage Turnbull-Cutait pull-through group underwent exteriorization of a segment of left
colon through the anal canal and, after 6 to 10 days, the exteriorized colon was resected and
a delayed hand-sewn coloanal anastomosis was performed. For patients assigned to standard
coloanal anastomosis, the hand-sewn coloanal anastomosis was performed with diverting
ileostomy at first operation. Closure of the ileostomy was planned after 6 to 8 months.

MAIN OUTCOMES AND MEASURES Primary outcome was 30-day postoperative morbidity. For
the standard hand-sewn coloanal anastomosis with diverting ileostomy group, overall
postoperative morbidity includes 30-day postoperative complications of the ileostomy
closure.

RESULTS Ninety-two white patients, 72 men and 20 women, with a median age of 62 years,
were randomized and included in the analysis. Forty-six patients received standard
hand-sewn coloanal anastomosis with diverting ileostomy and 46 received the 2-stage
pull-through hand-sewn coloanal anastomosis. Seven patients (15.2%) in the standard
hand-sewn coloanal anastomosis group did not undergo reversal ileostomy, and 1 patient
(2.2%) in the 2-stage pull-through hand-sewn coloanal anastomosis group did not undergo
delayed coloanal anastomosis. The 30-day overall composite postoperative complications
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rate was similar between the 2 groups (34.8% in 2-stage pull-through hand-sewn coloanal Author Affiliations: Author

anastomosis group vs 45.7% in standard hand-sewn coloanal anastomosis group; P = .40), affiliations are listed at the end of this
with a difference of -10.9 (95% Cl, -29.5 to 8.9). article.
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and-sewn coloanal anastomosis after ultralow ante-

rior rectal resection is considered the standard surgi-

cal technique for low rectal cancer, amenable to
sphincter-saving procedure when stapled colorectal anasto-
mosis cannot be performed for oncological or technical
reasons.! Although universally accepted, hand-sewn coloanal
anastomosis is associated with a high rate of anastomotic leak-
age and pelvic sepsis®? leading to the indication of diverting
ileostomy in these patients.*® However, diverting stomas are
not free of complications. Stoma-related morbidity is re-
ported as high as 43% in patients bearing ileostomies (dehy-
dration and acute or chronic renal failure and intestinal ob-
struction) and greater than 20% after stoma closure.”'2
Moreover, having an ileostomy has been associated with a
lower quality of life.'>'*

In1952 at the Cleveland Clinic, Ohio, R. B. Turnbull Jr, MD,®
described a surgical technique of transanal colonic pull-
through with 2-stage coloanal hand-sewn anastomosis for in-
testinal transit reconstruction in adults with rectal cancer and
children with Hirschsprung disease to avoid a permanent co-
lostomy. In the same period in Brazil, D. E. Cutait, MD,'® de-
scribed the same technique for adult patients with acquired
megacolon secondary to Chagas disease. The pull-through pro-
cedureis performed in 2 stages, with resection of the affected
colonic segment and exteriorization of the proximal colon
through the anus during the first stage followed by delayed
hand-sewn coloanal anastomosis some days later. Adher-
ences and scarring between low pelvic walls and the colon
formed during the interval are deemed to reduce the risk of
coloanal anastomosis dehiscence permitting avoidance of a di-
verting stoma.

Over the years, the technique described by Turnbull
and Cutait was gradually superseded in favor of stapled
anastomosis!” or standard hand-sewn coloanal anastomosis in
association with diverting temporary stoma.'® It remained in-
dicated as salvage surgery for selected patients with colorec-
tal anastomotic dehiscence, pelvicirradiation fistulae, chronic
pelvicinfection, and complex rectovaginal or rectourethral fis-
tula to bring healthy tissue to the surgical site and to attempt
avoidance of a permanent stoma.'?3 In the last 2 decades, this
technique has been reintroduced for the treatment of rectal
cancer when trying to avoid diverting stoma and its related
morbidity, with promising results.?°:24-2¢ Two systematic
reviews2”:28 studying results of transanal colonic pull-
through with 2-stage coloanal anastomosis for low rectal can-
cer showed alow rate of anastomotic leak, low pelvic morbid-
ity, and low use of stoma, with reasonably good functional
results. However, evidence of the advantages of the Turnbull-
Cutait pull-through with 2-stage hand-sewn coloanal anasto-
mosis (TCA) over standard hand-sewn coloanal anastomosis
associated with diverting lateral ileostomy (CAA) in rectal can-
cer is scarce.

Based on the hypothesis that TCA provides significant ben-
efits in terms of postoperative morbidity related to ileostomy
when compared with CAA followed by ileostomy closure in pa-
tients operated on for low rectal cancer, a multicenter ran-
domized clinical trial has been performed. Here, the 30-day
postoperative and 1-year follow-up results are reported.
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Key Points

Question Could 2-stage Turnbull-Cutait pull-through hand-sewn
coloanal anastomosis be performed as an alternative to the
standard coloanal anastomosis with diverting ileostomy after
ultralow anterior resection for rectal cancer?

Findings In this multicenter randomized clincial trial comparing
the 2 techniques, the 30-day postoperative morbidity was similar
between groups.

Meaning Two-stage Turnbull-Cutait pull-through hand-sewn
coloanal anastomosis may be considered after a
sphincter-preserving ultralow anterior resection for low rectal
cancer to avoid a temporary stoma.

Methods

Trial Design

This is a multicenter, 2-arm, parallel, 1-to-1, randomized clini-
cal trial. Colorectal units of Bellvitge University Hospital and
Valle d’Hebron University Hospital in Spain and Instituto
Nazionale Tumori Fondazione G. Pascale-Istituto di Ricovero
e Cura a Carattere Scientifico in Italy recruited patients be-
tween June 2012 and October 2018. The study followed the Dec-
laration of Helsinki guidelines, was registered at http://www.
clinicaltrials.gov (NCT01766661), and was approved by each
local ethics committee. The study is closed for recruitment. The
formal trial protocols can be found in Supplement 1.

Study Participants
According to the clinical study protocol,?® all patients older than
17 years and younger than 75 years, diagnosed as having low
rectal adenocarcinoma and potential candidates for radical ul-
tralow anterior rectal resection with sphincter preservation and
hand-sewn coloanal anastomosis during the study period, were
evaluated for inclusion in the trial. Exclusion criteria were preg-
nancy and/or lactation, altered cognitive status preventing col-
laboration in the study or patients who could neither read nor
write, history of fecal incontinence (baseline Wexner score
equal to or greater than 6), previous coloproctological sur-
gery or disease, synchronous colorectal tumor or any other ac-
tive neoplasm, patients with desease classified as American
Society of Anesthesiologists IV and V, patients on whom low
colorectal stapler anastomosis could be performed, and re-
fusal of the patient to sign the informed consent form.
Baseline evaluation included digital rectal examination,
rigid rectoscopy, colonoscopy, endorectal ultrasonography, rec-
tal magnetic resonance imaging, and chest and abdomen com-
puted tomography scan. All cases were discussed by the co-
lorectal cancer multidisciplinary team of each hospital.
According to clinical treatment protocols for rectal cancer in
the participating centers and following clinical practice guide-
lines for rectal cancer of the European Society for Medical
Oncology,*° patients with locally advanced rectal tumors un-
derwent neoadjuvant treatment. Surgery was scheduled af-
ter 6 to 8 weeks from the end of neoadjuvant therapy. Base-
line defecatory disfunctions were evaluated by the fecal
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Figure 1. Consolidated Standards of Reporting Trials 2010 Flow Diagram

182 Assessed for eligibility

90 Excluded

82 Not meeting inclusion criteria

69 Mechanical colorectal astomosis

13 Abdomino perineal amputation
8 Declined to participate

(92 Randomized )

46 Randomized to CAA
46 Received allocated intervention
46 Received 1° surgical STEP
39 Received 2° surgical STEP
7 Did not receive allocated
intervention

46 Randomized to TCA
46 Received allocated intervention
46 Received 1° surgical STEP
45 Received 2° surgical STEP
1 Did not receive allocated
intervention

l !

0 Lost to follow-up 0 Lost to follow-up
STEP 2 not performed in STEP 2 not performed in
7 patients 1 patient

! |

46 Analyzed
46 Intention-to-treat analysis
45 Per protocol analysis

0 Excluded from analysis

46 Analyzed
46 Intention-to-treat analysis
39 Per protocol analysis

0 Excluded from analysis

CAA indicates hand-sewn coloanal anastomosis and diverting ileostomy;
TCA., 2-stage Turnbull-Cutait pull-through anastomosis.

incontinence Wexner score,? the Low Anterior Resection Syn-
drome score,*?33 and the Colorectal Functional Outcome
questionnaire.>*

Study Design

Patients who agreed to participate in the trial and who met the
inclusion criteria were randomly allocated to CAA or to TCA
after having signed informed consent (Figure 1). To avoid any
unbalanced sample size between groups, randomization was
carried out online by a computer-generated random code and
stratified by center with blocks of 4 and 6 patients. Surgeons
whorecruited the patients and/or carried out surgery were re-
sponsible for randomization. Neither patients nor for sur-
geons were blind for allocation. A nurse or a surgical resident
who was blind for the performed procedure was responsible
for collecting functional follow-up data in each center. Data
were collected by the investigators of each center and en-
tered into an online database.

Procedures and Follow-up
All patients underwent mechanical bowel preparation and oral
antibiotics. Both procedures were performed under general an-
esthesia in the lithotomy position, and parenteral antibiotic
prophylaxis was prescribed following each center policy. All
surgical procedures were performed by surgeons experi-
enced in rectal cancer.

The operative management included 2 steps in both
groups. First, all patients underwent ultralow anterior resec-
tion with total mesorectal excision.?>-3¢ Laparoscopy was the
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first-choice approach unless contraindication or technical in-
traoperative difficulties. The distal transection of the rectum
was performed depending on the level of the tumor to achieve
a free distal margin of at least 1 cm according the classifica-
tion described by Rullier et al.! For supraanal tumors, the in-
ternal sphincter was preserved, and anal mucosectomy was
performed above the dentate line. For juxtaanal and in-
traanal tumors, the internal sphincter was removed partially
or totally, respectively, with the overlying anal mucosa. Pa-
tients assigned to the CAA group underwent hand-sewn
coloanal anastomosis as described by Parks in 1972'® with di-
verting loop ileostomy and patients randomized to TCA group
underwent exteriorization of a short segment of left colon
through the anal canal (pull-through) according to the tech-
nique described by Turnbull'® and Cutait in 1961'° (Figure 2A).
The left colon was kept in place through the anal canal by ten-
sion-free mobilization and by the resting pressure of the anal
canal. Additionally, 2 stitches fixed the colon to perianal skin.

The second step in the TCA group consisted of the resec-
tion of the exteriorized colon and construction of a delayed
hand-sewn coloanal anastomosis with the same technique that
for CAA group®” (Figure 2B and C). The time between the first
and second operation in the TCA group ranged between 6 and
10 days depending on the perfusion condition of the exterior-
ized colon that was checked daily for inspection at the anal mar-
gin level. In case of ischemia at its proximal end, the second step
was performed earlier than planned. In the CAA group, the sec-
ond step consisted of the closure of ileostomy. The time to clo-
sure of the stoma ranged between 6 and 8 months. All patients
underwent clinical and/or radiological control of the coloanal
anastomosis before closure of the diverting ileostomy.

A visit at day 30 after discharge was scheduled for every
patient independently of any other control deemed neces-
sary for any individual patient, and periodical oncological fol-
low-up was planned according to the protocol for rectal can-
cer of each participating center. Functional follow-up was
performed as described in the previous published study
protocol.?®

Outcomes
The primary outcome was comparison of composite 30-day
overall postoperative morbidity between CAA and TCA. For the
CAA group, composite morbidity included 30-day postopera-
tive complications of the ileostomy closure. Postoperative
complications have been classified using the Clavien-Dindo
classification of surgical complications.3®

Anastomotic leakage was defined as a communication be-
tween the intraluminal and extraluminal compartments ow-
ing to a defect of the integrity of the intestinal wall at the
coloanal anastomosis. Any pelvic abscess has also been con-
sidered as anastomotic leakage.>®

Secondary outcomes were surgical time, reoperations,
length of hospital stay, and readmissions. Surgery-related mor-
bidities have been assessed at 1 year after the first surgery. Func-
tional outcomes assessed by the fecal incontinence Wexner
score,>! the Low Anterior Resection Syndrome score,>? and the
Colorectal Functional Outcome questionnaire®* have been
reported at 1 year after the first surgery.2° Oncologic
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Figure 2. Surgical Steps for 2-Stage Turnbull-Cutait Pull-Through Anastomosis

E Step 1: exteriorized colon

Step 2: transection

E Hand-sewn coloanal anastomosis

A, Step 1: the left colon is exteriorized
through the anal canal and leaving 6
to 7 cm outside until step 2. B, Step 2:
the exteriorized colon is transected at
the level of the anal canal section.

C, The hand-sewn coloanal
anastomosis is performed with single

stitch.

outcomes in term of local recurrence (LR), distant recurrence
(DR), disease-free survival (DFS), and overall survival (OS) have
been assessed at 1 year after surgery. Disease-free survival was
defined as patients who were alive without signs of LR and/or
DR, and OS was defined as patients alive independent of dis-
ease status. According to the published protocol,?° func-
tional and oncological outcomes at a minimum of 3-year fol-
low-up will be reported in a future study.

Statistical Analysis

Sample size calculation was based on results of previously pub-
lished studies and the authors’ own data that show an esti-
mated morbidity of 34% for the 2-stage Turnbull-Cutait pull-
through coloanal anastomosis technique, 47% for standard
hand-sewn coloanal anastomosis, and 27% for closure of the
diverting ileostomy.!0-19-20-26.40.41 [t was considered that, for
patients assigned to the CAA group, the probability of com-
plications in any of the 2 operations was 64.5%.

Assuming an a error of .05 and a (3 error of .20, a 2-tailed
test determined a needed number of 46 patients randomized
per arm (92 patients in total) to detect a difference between
the 2 proportions (64.5% for the CAA group and 34% in the TCA
group), with a loss to follow-up rate of 10%.

Aninterim analysis for the primary outcome has been per-
formed, with 50% of patients recruited. The a error has been
corrected with the Haybittle-Peto method. Assuming an over-
all arisk of .05, the corrected a levels for the interim and final
analyses were .001 and .049, respectively. Because there was
no statistically significant difference between the 2 groups in
the primary end point, the trial continued.

The analysis of the primary outcome was performed using
the x? test and with confidence interval of the difference be-
tween the 2 proportions. For secondary outcomes, the confi-
dence interval of 2 proportions or 2 means was calculated re-
spectively for qualitative or quantitative variables. In the
intention-to-treat (ITT) analysis, for patients who did not un-
dergo a second step, a surgical time of O minutes, a hospital
stay of O days, and no postoperative complications were as-
sumed for step 2.

Quantitative data are presented as mean and standard de-
viation or median and percentile (25th-75th). Qualitative data
are presented as absolute numbers and percentages. Differ-
ences between groups were evaluated using parametric or

JAMA Surgery Published online June 3,2020

nonparametric test as appropriate. Qualitative variables were
analyzed using the x? test. Quantitative variables were ana-
lyzed using t or Mann-Whitney U test to compare 2 groups.
Kaplan-Meier analysis was used to determine LR, DR, DFS, and
OS at 1 year from the date of surgery. The statistical analysis
was performed using software R, version 3.6 (R Foundation for
Statistical Computing), and significance was set at a 2-sided
Pvalue less than .05.

. |
Results

Patient Characteristics

During the study period, 182 patients were evaluated for in-
clusion. In following CONSORT guidelines,*? the flow of par-
ticipants from group assignment to final analysis is shown in
Figure 1. Ninety-two patients met the inclusion criteria and
were randomized. Thirty-nine patients (42.4%) were in-
cluded in the Bellvitge University Hospital, 37 (40.2%) in the
Valle d’Hebron Hospital, and 16 (17.4%) in the Istituto Nazio-
nale Tumori Fondazione G. Pascale-Istituto di Ricovero e Cura
a Carattere Scientifico. Forty-six patients received the CAA pro-
cedure, and 46 received the TCA procedure. Demographics,
baseline characteristics, per and postoperative data are de-
tailed Table 1.

During the first step, in the CAA group, 1 patient under-
went 2 hepaticlimited resections for synchronous metastasis
and another patient underwent resection of a seminal vesicle
enbloc with the tumor for local infiltration. In the TCA group,
8 patients needed additional surgical procedures in the first
operation, including 1 concomitant single hepatic segmentec-
tomy, 1 bisegmentectomy and cholecystectomy, 1 appendec-
tomy, 1 cysto-prostatectomy on block with the rectum and
Bricker reconstruction for tumor infiltration, and 4 pelvic lat-
eral node dissections.

The reasons for conversion from laparoscopic to lapa-
rotomy in the 7 patients of the TCA group were technical dif-
ficulties owing to a narrow pelvis in 4 patients, intolerance of
pneumoperitoneum and Trendelenburg position in 1 patient,
difficult lateral pelvic node dissection in 1 patient, and the pres-
ence of a giant polycystic kidney in the last patient. In the CAA
group, both conversions were owing to technical difficulties
in narrow pelvis and/or obese patients.
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Table 1. Characteristics of Patients, Perioperative Data, and Postoperative Data

No. (%)
Characteristic AlL(N = 92) CAA (n = 46) TCA (n = 46)
Sex
Women 20(21.7) 9(19.6) 11 (23.9)
Men 72 (78.3) 37 (80.4) 35(76.1)
Age, median (IQR), y 62.3(55.8-68.7) 63.8 (59.5-69.9) 58.9(52.8-66.4)
ASA score

1]

1
BMI, median (IQR)
CEA, median (IQR), pg/L
Albumin, median (IQR), g/dL
Hemoglobin, median (IQR), g/dL

73(79.3)

19 (20.7)

26.0 (24.8-28.4)
2.8(2.1-3.0)

4.3 (4.1-4.5)
13.3(12.2-14-6)

34(73.9)

12 (26.1)

26.0 (25.4-29.1)
3.0 (3.0-3.0)
4.2 (4.0-4.5)
13.2(12.2-14.6)

39 (84.8)

7 (15.2)

26.0 (24.7-26.9)
2.1(2.1-2.1)
4.4 (4.2-4.5)
13.3(12.3-14.6)

Clinical TNM

T

1 5(5.4) 2(4.4) 3(6.5)

2 8(8.7) 4(8.70) 4(8.7)

3 77 (83.7) 40 (87.0) 37 (80.4)

4 2(2.2) NA 2(4.4)

N

0 26 (28.3) 13 (28.3) 13 (28.3)

59 (64.1) 29 (63.0) 30 (65.2)

2 7(7.6) 4(8.7) 3(6.5)

M

0 78 (84.8) 38(82.6) 40 (87.0)

1 14 (15.2) 8(17.4) 6(13.0)
Tumor height, median (IQR), cm 5.0 (4.0-6.0) 5.0 (4.0-6.0) 5.0 (4.0-6.0)
Neoadjuvant treatment

No treatment 6 (6.5) 5(10.9) 1(2.2)

CRT 80 (87.0) 38(82.6) 42 (91.3)

RT only 6(6.5) 3(6.5) 3(6.5)
Wexner score, median (IQR) 0.0 (0.0-0.0) 0.0 (0.0-0.0) 0.0 (0.0-0.0)
LARS score, median (IQR) 2.0(0.0-16.0) 2.5(2.0-14.8) 0.0 (0.0-15.5)
CoREFO questionnaire, median (IQR) 7.3(9.8) 7.4(9.4) 7.3(10.3)
Surgical technique

Open 12 (13.0) 8(17.4) 4(8.7)

Laparoscopy 80 (87.0) 38(82.6) 42 (91.3)

Conversion 9(9.8) 2 (4.3) 7 (15.2)
Intersphincteric resection 22(23.9) 12 (26.1) 10 (21.7)
Blood transfusion, patients

Intraoperative 3(3.3) 3(6.5) NA

Postoperative 9(9.8) 6(13) 3(6.5)
Surgical pathology (TNM)

T

0 23(25.0) 13 (28.3) 10 (21.7)

1 5(5.5) 2(4.4) 3(6.5)

2 28(30.4) 13 (28.3) 15 (32.6)

3 34 (37.0) 17 (37.0) 17 (37.0)

4 2(2.2) 1(2.2) 1(2.2)

N (N = 89)

0 66 (71.7) 30(65.2) 36 (78.3)

1 20 (21.7) 12 (26.1) 8(17.4)

2 6 (6.6) 4(8.7) 2(4.3)

(continued)
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Table 1. Characteristics of Patients, Perioperative Data, and Postoperative Data (continued)

Abbreviations: ASA, American

No. (%
o ) Society of Anesthesiologists;
Characteristic AlL(N = 92) CAA (n = 46) TCA (n = 46) BMI, body mass index (calculated as
R weight in kilograms divided by height
0 86 (93.5) 41(89.1) 45 (97.8) in meters squared); CAA, hand-sewn
coloanal anastomosis and diverting
L 6(6.5) 5(10.9) 1@2.2) ileostomy; CEA, carcinoembryonic
Quality of mesorectum antigen; CH, chemotherapy;
Complete 78 (84.8) 38 (82.6) 40 (87.0) CoREFO, Colorectal Functional
f Outcome; CRT, chemoradiation
Partially complete 8 (8.7) 5(10.9) 3(6.5) therapy: IQR. interquartile range:
Incomplete 4(4.4) 2(4.4) 2(4.4) LARS, Low Anterior Resection
Not reported 2(2.2) 1(2.2) 1(2.2) Syndrome score; NA, not applicable;
. RT, radiotherapy; TCA, 2-stage
Adjuvant treatment Turnbull-Cutait pull-through
No treatment 32 (34.8) 13(28.3) 19 (41.3) anastomosis.
CRT 7(7.6) 5(10.9) 2(4.4) Sl conversion factors: To convert
CH only 52 (56.5) 27 (58.7) 25 (54.3) albumin togra}ms per liter, mu_ItipIy by
RElonly 1.1 122 NA 10; hemoglobin to grams per liter,

multiply by 10.

Seven patients (15.2%) in the CAA group did not undergo
the second operation. Three of these patients were diag-
nosed as having distant nonresectable metastasis and were con-
sidered for palliative care, 2 patients refused further surgery,
1died during follow-up for progression of the distant disease,
and 1 patient needed a Hartmann procedure and simultane-
ousileostomy reversal because of a left colonic ischemia. One
patient (2.2%) in the TCA group did not complete surgical re-
constructive management owing to pancolonicischemia 2 days
after the first operation and required a total colectomy with
end ileostomy. Mean (SD) time between surgical steps was 9.8
(4.7) days and 320.0 (150.0) days for the TCA and CAA group,
respectively.

Primary Outcomes
The 30-day overall composite postoperative complication rate
was similar between the 2 groups in the ITT analysis. No dif-
ferences were observed comparing the rate of greater than
Clavien-Dindo 3b postoperative complications (Table 2). A de-
tailed list of postoperative complications and treatments is
shown in Table 3.

The overall rate of coloanal anastomotic leak was 18.5%
(17 patients): 23.9% (11 patients) in the CAA group and 13.0%
(6 patients) in the TCA group (P = .28). In the CAA group, 4 pa-
tients presented a posterior defect of the anastomosis, 1 pre-
sented an anterior defect, and 1 presented a lateral defect. Five
patients had a pelvic abscess without a clear defect of the
coloanal anastomosis. In the TCA group, 3 patients had a pos-
terior defect, 1 had an anterior defect, and 2 patients pre-
sented a pelvic abscess without a clear defect of the anasto-
mosis. Eleven patients (23.9%) developed postoperative
paralytic ileus in the CAA group while no patients presented
ileus in the TCA group (P = .001).

Secondary Outcomes

The median composite surgical time was lower in the TCA
group compared with the CAA group, whereas hospital stay
was similar comparing the single hospitalization of patients un-
dergoing TCA with the composite time of the 2 admissions of
patients undergoing CAA (Table 2).
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During the first 30 postoperative days, the composite re-
admission rate was 4.4% (2 patients) in the TCA group and 8.7%
(4 patients) in the CAA group (P = .68). Reason for readmis-
sion in the TCA group was pelvic abscess in both patients,
whereas in the CAA group, 1 patient was readmitted for pros-
tatitis, 2 for anastomotic leak with pelvic abscess, and 1 for a
lower gastrointestinal bleeding after the ileostomy closure origi-
nating from the coloanal anastomosis. The rate of early de-
finitive stoma as a result of postoperative complications was
2.2% (1 patient) in the CAA group and 4.3% (2 patients) in the
TCA group (P > .99). No 30-day postoperative mortality was
observed in the first step or second step in any of the 2 groups.

The 1-year morbidity rate, excluding 30-day postopera-
tive complications, was similar between the 2 groups (Table 2).
In the CAA group, 3 patients were readmitted for acute renal
failure secondary to dehydration for high ileostomy output,
1 patient developed a stenosis of the coloanal anastomosis
treated by dilatation undergoing anesthesia, 1 patient was re-
admitted for an adhesive small-bowel obstruction treated con-
servatively, and 1 patient was diagnosed as having an inci-
sional hernia at the site of previous ileostomy. In the TCA group,
2 patients underwent dilation of anastomotic stricture, 1 pa-
tient was readmitted for adhesive small bowel obstruction suc-
cessfully conservatively treated, and 1 patient underwent a
Hartmann procedure owing to a chronic pelvic sepsis.

Local recurrence, DR, DFS, and OS at 1 year of follow-up
were similar between the 2 groups (Table 2). Overall, 8 pa-
tients (8.7%) presented distant recurrence, 5 patients (10.9%)
were in the CAA group, and 3 patients (6.5%) in the TCA. In
addition, 2 of 5 patients (4.3%) in the CAA group had LR. Two
patients (2.2%), 1in each group, died during the first year of
follow-up of systemic disease progression.

Functional outcomes at 1-year of follow-up, censored for
patients diagnosed as having LR and/or DR (4 patients), pa-
tients who died of systemic disease progression (2 patients),
patients who had a stoma as a result of postoperative compli-
cation (4 patients) or because the patient was waiting ileos-
tomy reversal surgery (9 patients), and patients who did not
respond to the questionnaire (8 patients), were available for
65 patients (28 patients in the CCA group and 37 patients in
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Table 2. Primary and Secondary Outcomes

No. (%)

P
Outcome AlL(N =92) CAA (n = 46) TCA (n = 46) value Difference (95% Cl)
Overall 30-d postoperative
morbidity
1° Step 35 (38.0) 19 (41.3) 16 (34.8) 67  -6.5(-25.3t012.9)
2° Step 4(4.4) 4(8.7) NA NA NA
Composite (ITT) 37 (40.2) 21(45.7) 16 (34.8) .40 -10.9 (-29.5t0 8.9)
1° Step (PP) (n = 84) 28 (33.3) 13(33.3) 15(33.3) >99 0.0(-19.7t019.4)
Composite (PP) (n = 84) 30 (35.7) 15 (38.5) 15 (33.3) .79 -5.1(-24.8t014.8)
30-d Postoperative
morbidity, =Dindo 111b38
Composite
ITT 10 (10.9) 3(6.5) 7 (15.2) .32 8.7 (-4.7t022.4)
PP (n = 84) 8(9.5) 2(5.1) 6(13.3) .28 8.2(-5.5t021.6)
Surgical time,
median (IQR), min
1° step 298 300 275 .09 -18.1(-50.5to 14.3)
(248 to 336) (270 to 350) (249 t0 320)
2°step (n = 84) 60 88.0 40.0 <.001 -46.1(-56.6t0-35.7)
(40.0t0 88.0)  (72.5to 100) (30.0 to 50.0)
Composite (ITT) 346 388 315 .003 -51.5(-90.1t0-12.9)
(300 to 416) (324 t0 437) (275 to 360)
Composite (PP) (n = 84) 359 400 315 <.001 -69.6(-108.2to -31.0)
(304 to 420) (360 to 446) (257 to 360)
Hospital stay,
median (IQR), d
1° Step 11.0 7.5 13.0 <.001 4.9(0.7t09.2)
(7.0t0 15.2) (6.0t012.0) (10.2t0 17.8)
2° Step (n = 39) 5.0(4.0t06.0) 5.0(4.0t06.0) NA NA
Composite (ITT) 13.5 13.5 13.5 62  0.8(-3.5t05.1)
(11.0to0 18.0) (10.2t0 17.8) (11.0t0 17.8)
Composite (PP) (n = 84) 13.5 14.0 13.0 77 0.6 (-4.0t05.3)
(11.0t017.2) (11.0to 16.5) (11.0to 18.0) o
1-y Postoperative 10(10.9) 5(10.9) 5(10.9) >99 0.0(-13.6t013.6) Abbreviations: CAA, hand-sewn
morbidity? coloanal anastomosis and diverting
1-v Oncological outcomes ileostomy; CoREFO, Colorectal
% {95% CI)bg ' Functional Outcome;
DFS 91.0 88.7 93.4 47 NA DFS, disease-free survival;
(8531097.2) (79.9t098.5)  (86.4 to 100.0) DR, distance recurrence;
0s 97.8 97.8 97.7 99 NA IQR, interquartile range;
(94.810100.0) (93.7t0100.0) (93.4 to 100.0) ITT, intention-to-treat population;
R 11(0.0t033) 22(0.0t064) 0.0(0.0t00.0 0 A LARS, Low Anterior Resection
1(0.0t03.3) 2.2(0.0t06.4) 0.0(0.0t00.0) ’ Syndrome; LR, local recurrence;
DR 9.0 11.3 6.6 A7 NA NA, not applicable; OS, overall
(28t014.7)  (1.5t020.1) (0.0t013.6) survival; PP, per protocol population;
1-y Functional outcomes TCA, 2-stage Turnbull-Cutait
Wexner score, median 12.0 11.5 13.0 70 0.21(-2.4t02.8) pull-through anastomosis.
(IQR) (n = 65) (7.0 t0 16.0) (8.0t0 15.2) (7.0t0 16.0) 2 Calculated excluding 30-day
LARS score, median 34.0 30.5 36.0 45 1.2(-3.9t06.3) postoperative composite
(IQR) (n = 65) (26.0t039.0)  (25.2t038.2) (27.0to0 39.0) complications.
CoREFO questionnaire, ~ 43.8 44.2 433 .68  -2.9(-12.8t07.0) b Calculated with Kaplan-Meier

median (IQR) (n = 65) (26.7t055.0)  (26.9t055.3) (25.0to 54.8)

the TCA group; P = .07). Results were comparable between the
2 groups (Table 2; eTable and eFigure in the Supplement). One
patient in the CAA group was disconnected at 1 year owing to
very poor quality of life.

|
Discussion

This study represents an attempt to investigate the safety of
the TCA compared with CAA with diverting ileostomy in pa-
tients operated on for low rectal cancer. It shows similar rates

jamasurgery.com

survival analysis.

of short-term postoperative complications between the 2
groups. Moreover, 1-year oncological and functional out-
comes were also comparable between the 2 groups.

To our knowledge, this is the first multicenter, random-
ized clinical trial comparing the 2 procedures. Although the
study does not confirm the hypothesis that TCA provides sig-
nificant benefits compared with CAA, the most important post-
operative results are that the 2-staged anastomosis proce-
dure is as safe as the conventional CAA, with the advantage
of avoiding a diverting ileostomy and its potential associated
complications.
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Table 3. Composite Postoperative Complications According to Clavien-Dindo Grading System®

CAA (n = 46) TCA (n = 46)
Grade Type (No.) Treatment(s) Type (No.) Treatment(s)
Superficial wound infection Debridement Superficial wound Debridement
infection (1)
Anastomotic bleeding (1) NA NA NA
Hydrocele (1) NA NA NA
Diversion colitis after Antibiotics NA NA
ileostomy reversal surgery
1)
Anastomotic leak/pelvic Antibiotics NA NA
abscess (2)
Infected pelvic hematoma Antibiotics Infected pelvic Antibiotics
(1) hematoma (1)
Paralytic ileus (11) NG tube and TPN NA NA
Paralytic ileus after NG tube and TPN NA NA
ileostomy reversal surgery
I @
Urinary tract infection and Antibiotics and bladder  Urinary tract infection Antibiotics
acute urinary retention (4) catheterization 2)
NA NA Acute urinary retention Bladder
3) catheterization
Postoperative pneumonia (1) Antibiotics Postoperative pneumonia Antibiotics
(1)
Postoperative pancreatitis Medical support NA NA
1)
Anastomotic leak/pelvic Transanal drain and Anastomotic leak/pelvic  Transanal drain and
abscess (8) antibiotics abscess (1) antibiotics
NA NA Anastomotic leak/pelvic ~ Percutaneous drain
abscess (1) and antibiotics
NA NA Prostatic abscess (1) Perineal drain and
Il-a antibiotics
Superficial wound infection ~ Debridement and NPWT NA NA
Lower Gl bleeding after Colonoscopy NA NA
ileostomy reversal surgery
@
Anastomotic leak/pelvic Surgical transanal drain  Anastomotic leak/pelvic ~ Surgical transanal
abscess (1) abscess (4) drain
NA NA Left colon ischemia (1) End colostomy
-b NA NA Hemoperitoneum (1) Emergency
laparotomy Abbreviations: CAA, hand-sewn
Mechanical intestinal Laparotomy and NA NA coloanal anastomosis and diverting
obstruction after ileostomy ileocecectomy ileostomy; Gl, gastrointestinal;
reversal surgery (1) ICU, intensive care unit;
Left colon ischemia with End colostomy and Pancolonic ischemiaand  Total colectomy with MOF, multiorgan failure;
pelvic abscess and sepsis (1)  ileostomy closure, ICU sepsis (1) end ileostomy, ICU NG, nasogastric;
IV-b NA NA Exteriorized colon related Exploratory NPWT, negative-pressure wound

sepsis (1)

laparoscopy, delayed
coloanal anastomosis,
ICU

therapy; TCA, 2-stage Turnbull-Cutait
pull-through anastomosis; TPN, total
parenteral nutrition.

Strengths and Limitations
The major strengths of this study are that it is multicentric
(making results reproducible), it has been carried out only in
centers with large experience in rectal cancer treatment and
in TCA technique,?°-**%3-45 and that the same surgical tech-
niques and perioperative and postoperative care were used in
the involved centers. Furthermore, because we restricted in-
clusion only to patients who were candidates for hand-sewn
coloanal anastomosis, the populations are homogenous.
The study has some limitations. First, the inclusion pe-
riod is long. Time to complete recruitment can be explained
by the very strict inclusion criteria. Only patients needing a
hand-sewn coloanal anastomosis were randomized, thus ex-
cluding the so-called coloanal mechanical anastomosis. To
compare strictly similar patients, it was assumed that when-

JAMA Surgery Published online June 3,2020

ever the anastomosis would be amenable to a mechanical
double-stapled anastomosis, the patient would functionally
benefit from the preservation of a slightly longer segment of
mucosa in the upper anal canal. The other reason for the long
recruitment was related to the fact that only 3 centers were in-
volved in the trial because not many surgeons were familiar
with the TCA technique. Another limitation is that neither pa-
tients nor surgeons could be blinded. However, bias during
functional follow-up was controlled by collecting functional
tests and questionnaires by a dedicated nurse or surgical resi-
dent who had not been informed of the procedure per-
formed.

In line with other studies,*® we observed a high rate of
coloanal anastomotic leak; around 24% in the CAA group and
13% in the TCA group. There is evidence that diverting stoma
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reduces the risk of anastomotic leak in patients with low co-
lorectal or coloanal anastomosis.*® It is interesting to ob-
serve that, in our study, the leak rate was not statistically dif-
ferent between groups. It seems that the adhesions between
colonic serosa, pelvictissues, and the anal canal wall that grow
between the first and second surgical step contribute to re-
ducing anastomotic leak as well as diverting ileostomy may do.
Moreover, patients with anastomotic dehiscence presented
only pelvicabscess and could be treated satisfactorily by trans-
anal drainage without needing a laparotomy for peritonitis.

Several studies report that the most common cause of per-
manent stoma in patients operated on for rectal cancer is
nonclosure of the diverting stoma owing to postoperative and
adjuvant chemotherapy complications, progression of the dis-
ease, or because of the patient’s refusal to undergo further
operations.”*7-4° In the Dutch total mesorectal excision trial,>®
19% of patients did not have their stoma reversed during
follow-up. In our study, 15% of the patients in the CAA group did
not undergo temporary stoma closure, resulting in a permanent
stoma. Because the TCA procedure avoids temporary stomas, it
could potentially be helpful in reducing the rate of permanent
stomas compared with standard CAA with diverting ileostomy.

Postoperative paralyticileus in patients operated on for rec-
tal cancer has been related in several studies to the presence
of lateral ileostomy.>! Similar results have been observed in this
study, where 24% of the patients in the CAA group developed
a paralytic ileus whereas no patients in the TCA group pre-
sented with this complication.

Unlike other studies!? that report rates of complications
related to the stoma between 21% and 70%, this study re-
ports a lower rate. Only 3 patients were readmitted for acute

ARTICLE INFORMATION
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renal failure while waiting for stoma closure. This could have
been influenced by the fact that, in each center, all patients with
astoma are regularly closely followed up by a stoma nurse and
a nutritional specialist team to reduce stoma complications.
Additionally, it is possible that results could have been influ-
enced by the fact the sphincter-saving surgery for low rectal
cancer is generally offered to patients with a good family sup-
port network and/or who are able to take care of themselves.
Furthermore, the trial could be underpowered to study stoma-
related complications because only 46 patients received tem-
porary stoma.

Although the study protocol plans to analyze oncological
and functional results at 3 years, we considered it interesting
to analyze and provide this information at the 1-year follow-
up. No differences were observed in terms of oncological and
functional results between the 2 procedures.

. |
Conclusions

Hand-sewn staged coloanal anastomosis following TCA for low
rectal cancer is safe and does not increase postoperative mor-
bidity rates or need of permanent stomas in the short term com-
pared with standard coloanal anastomosis with covering il-
eostomy followed by ileostomy closure. These results imply
that 2-staged coloanal anastomosis can be considered a valid
alternative strategy that avoids a temporary stoma after a
sphincteric-preserving ultralow anterior resection for low rec-
tal cancer. According to the protocol of this trial, long-term
functional and oncological outcomes, late morbidity, and
definitive stoma formation rates are awaited.

Accepted for Publication: April 9, 2020.

Published Online: June 3, 2020.
doi:10.1001/jamasurg.2020.1625

Author Affiliations: Colorectal Unit, IDIBELL,
Bellvitge University Hospital, Department of
General and Digestive Surgery, University of
Barcelona, Barcelona, Spain (Biondo, Trenti,
Barrios, Kreisler); Colorectal Unit, Vall d'Hebron
University Hospital, Department of General and
Digestive Surgery, Autonomic University of
Barcelona, Barcelona, Spain (Espin, Solis); General
and Colorectal Surgery Unit, S. Leonardo Hospital/
ASL-Na3-sud, Castellammare di Stabia, Naples, Italy
(Bianco); General Surgery Unit, S. Giuliano Hospital,
Giugliano, Naples, Italy (Falato); Colorectal Cancer
Surgery Unit, Istituto Nazionale Tumori di Napoli,
Istituto di Ricovero e Cura a Carattere Scientifico,
Naples, Italy (De Franciscis).

Author Contributions: Dr Biondo had full access to
all of the data in the study and takes responsibility
for the integrity of the data and the accuracy of the
data analysis. Drs Biondo and Trenti (co-first
authors) contributed equally.

Concept and design: Biondo, Trenti.

Acquisition, analysis, or interpretation of data:

All authors.

Drdfting of the manuscript: Biondo, Trenti, Espin,
Solis-Pefia, Kreisler.

Critical revision of the manuscript for important
intellectual content: All authors.

jamasurgery.com

Statistical analysis: Trenti.

Obtained funding: Biondo.

Administrative, technical, or material support:
Solis-Pefia.

Supervision: Biondo, Espin, Bianco, Solis-Pefia.

Conflict of Interest Disclosures: None reported.

Funding/Support: This study has been supported
by a grant from the Instituto Carlos I, Fondo de
Investigacion en Salud (project PI15/00485) and
FEDER (Co-funded by European Regional
Development Fund), Ministry of Industry and
Competitiveness, Government of Spain, the
Spanish Association of Coloproctology Foundation
and the Bellvitge University Hospital (Spain).

Role of the Funder/Sponsor: The funding sources
had no role in the design and conduct of the study;
collection, management, analysis, and
interpretation of the data; preparation, review, or
approval of the manuscript; and decision to submit
the manuscript for publication.

Turnbull-BCN Study Group: Ana Blanco, CNS
(clinical colorectal nurses, Bellvitge Hospital),
Thomas Golda, MD, Ricardo Frago, MD, Domenico
Fraccalvieri, MD, Ana Galvez, MD (colorectal
surgeons, Bellvitge University Hospital), Mireia

Verdaguer, MD, Piero Arturo Alberti, MD (residents,

Vall d’Hebron University Hospital), and Mr Bernat
Miguel, MA, Statistician and Data Manager of the
Colorectal Unit, for the statistical analysis (Bellvitge
University Hospital and IDIBELL).

Data Sharing Statement: See Supplement 3.

Additional Contributions: We thank the
collaborators of the Turnbull-BCN Study Group, and
Bernat Miguel, MA, Bellvitge University Hospital,
for the statistical analysis.

REFERENCES

1. Rullier E, Denost Q, Vendrely V, Rullier A, Laurent
C. Low rectal cancer: classification and
standardization of surgery. Dis Colon Rectum. 2013;
56(5):560-567. doi:10.1097/DCR.0b013e31827c4a8¢

2. Eriksen MT, Wibe A, Norstein J, Haffner J, Wiig
JN; Norwegian Rectal Cancer Group. Anastomotic
leakage following routine mesorectal excision for
rectal cancer in a national cohort of patients.
Colorectal Dis. 2005;7(1):51-57. doi:10.1111/j.1463-
1318.2004.00700.x

3. Bell SW, Walker KG, Rickard MJFX, et al.
Anastomotic leakage after curative anterior
resection results in a higher prevalence of local
recurrence. BrJ Surg. 2003;90(10):1261-1266.
doi:10.1002/bjs.4219

4. Matthiessen P, Hallb6ok O, Rutegard J, Simert G,
Sjodahl R. Defunctioning stoma reduces
symptomatic anastomotic leakage after low
anterior resection of the rectum for cancer:
arandomized multicenter trial. Ann Surg. 2007;246
(2):207-214. doi:10.1097/SLA.0b013e3180603024

5. Pisarska M, Gajewska N, Matczak P, et al.
Defunctioning ileostomy reduces leakage rate in

JAMA Surgery Published online June 3,2020

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a Universidad de Barcelona User on 06/14/2020

E9


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamasurg.2020.1625?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2020.1625
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamasurg.2020.1625?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2020.1625
https://dx.doi.org/10.1097/DCR.0b013e31827c4a8c
https://dx.doi.org/10.1111/j.1463-1318.2004.00700.x
https://dx.doi.org/10.1111/j.1463-1318.2004.00700.x
https://dx.doi.org/10.1002/bjs.4219
https://dx.doi.org/10.1097/SLA.0b013e3180603024
http://www.jamasurgery.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2020.1625

E10

Research Original Investigation

rectal cancer surgery: systematic review and
meta-analysis. Oncotarget. 2018;9(29):20816-20825.
doi:10.18632/oncotarget.25015

6. Garg PK, Goel A, Sharma S, Chishi N, Gaur MK.
Protective diversion stoma in low anterior resection
for rectal cancer: a meta-analysis of randomized
controlled trials. Visc Med. 2019;35(3):156-160.
doi:10.1159/000497168

7. Gessler B, Haglind E, Angenete E. Loop
ileostomies in colorectal cancer patients: morbidity
and risk factors for nonreversal. J Surg Res. 2012;
178(2):708-714. doi:10.1016/j.js5.2012.08.018

8. Sharma A, Deeb AP, Rickles AS, lannuzzi JC,
Monson JRT, Fleming FJ. Closure of defunctioning
loop ileostomy is associated with considerable
morbidity. Colorectal Dis. 2013;15(4):458-462.
doi:10.1111/codi.12029

9. Danielsen AK, Park J, Jansen JE, et al. Early
closure of a temporary ileostomy in patients with
rectal cancer: a multicenter randomized controlled
trial. Ann Surg. 2017;265(2):284-290.
doi:10.1097/SLA.0000000000001829

10. Man VCM, Choi HK, Law WL, Foo DCC.
Morbidities after closure of ileostomy: analysis of
risk factors. Int J Colorectal Dis. 2016;31(1):51-57.
doi:10.1007/s00384-015-2327-2

1. Munakata S, Ito S, Sugimoto K, et al.
Defunctioning loop ileostomy with restorative
proctocolectomy for rectal cancer: friend or foe?
J Anus Rectum Colon. 2018;1(4):136-140.
doi:10.23922/jarc.2017-023

12. Murken DR, Bleier JIS. Ostomy-related
complications. Clin Colon Rectal Surg. 2019;32(3):
176-182. doi:10.1055/s-0038-1676995

13. Nugent KP, Daniels P, Stewart B, Patankar R,
Johnson CD. Quality of life in stoma patients. Dis
Colon Rectum. 1999;42(12):1569-1574. doi:10.1007/
BF02236209

14. Ayaz-Alkaya S. Overview of psychosocial
problems in individuals with stoma: a review of
literature. Int Wound J. 2019;16(1):243-249.
doi:10.1111/iwj.13018

15. Turnbull RB Jr, Cuthbertson A. Abdominorectal
pull-through resection for cancer and for
Hirschsprung's disease: delayed posterior colorectal
anastomosis. Cleve Clin Q.1961;28:109-115.
doi:10.3949/ccjm.28.2.109

16. Cutait DE, Figliolini FJ. A new method of
colorectal anastomosis in abdominoperineal
resection. Dis Colon Rectum. 1961;4(5):335-342.
doi:10.1007/BF02627230

17. Knight CD, Griffen FD. An improved technique
for low anterior resection of the rectum using the
EEA stapler. Surgery. 1980;88(5):710-714.

18. Parks AG. Transanal technique in low rectal
anastomosis. Proc R Soc Med. 1972;65(11):975-976.

19. Remzi FH, El Gazzaz G, Kiran RP, Kirat HT, Fazio
VW. Outcomes following Turnbull-Cutait
abdominoperineal pull-through compared with
coloanal anastomosis. Br J Surg. 2009;96(4):424-
429. doi:10.1002/bjs.6458

20. Biondo S, Trenti L, Espin E, et al. Post-surgical
complications and mortality after two-stage
coloanal anastomosis using the Turnbull-Cutait
procedure. Cir Esp. 2012;90(4):248-253.
doi:10.1016/j.ciresp.2011.12.006

21. Hallet J, Bouchard A, Drolet S, et al.
Anastomotic salvage after rectal cancer resection

JAMA Surgery Published online June 3,2020

Two-Stage Turnbull-Cutait Pull-through Coloanal Anastomosis for Low Rectal Cancer

using the Turnbull-Cutait delayed anastomosis. Can
J Surg. 2014;57(6):405-411. doi:10.1503/cjs.001014

22. Patsouras D, Yassin NA, Phillips RKS. Clinical
outcomes of colo-anal pull-through procedure for
complex rectal conditions. Colorectal Dis. 2014;16
(4):253-258. doi:10.1111/codi.12532

23. Fixot K, Galifet M, Scherrer M-L, Germain A,
Bresler L. Abdominoperineal pull-through resection
with delayed coloanal anastomosis as treatment
option for complex recto-urinary fistulas. Int J
Colorectal Dis. 2014;29(3):407-409. doi:10.1007/
s00384-013-1787-5

24. BiancoF, Belli A, De Franciscis S, Falato A,
Romano GM. “Scarless" and no-stoma surgery for
low rectal cancer: the laparoscopic pull-through
delayed "high" colo-anal anastomosis. Updates Surg.
2016;68(1):99-104. doi:10.1007/513304-016-0358-z

25. Sage P-Y, Trilling B, Waroquet P-A, Voirin D,
Girard E, Faucheron J-L. Laparoscopic delayed
coloanal anastomosis without diverting ileostomy
for low rectal cancer surgery: 85 consecutive
patients from a single institution. Tech Coloproctol.
2018;22(7):511-518. doi:10.1007/s10151-018-1813-2

26. Jarry J, Faucheron JL, Moreno W, Bellera CA,
Evrard S. Delayed colo-anal anastomosis is an
alternative to prophylactic diverting stoma after
total mesorectal excision for middle and low rectal
carcinomas. Eur J Surg Oncol. 2011;37(2):127-133.
doi:10.1016/.€js0.2010.12.008

27. Hallet J, Milot H, Drolet S, Desrosiers E,
Grégoire RC, Bouchard A. The clinical results of the
Turnbull-Cutait delayed coloanal anastomosis:

a systematic review. Tech Coloproctol. 2014;18(6):
579-590. doi:10.1007/s10151-014-1132-1

28. Portale G, Popesc GO, Parotto M, Cavallin F.
Delayed colo-anal anastomosis for rectal cancer:
pelvic morbidity, functional results and oncological
outcomes: a systematic review. World J Surg.
2019;43(5):1360-1369. doi:10.1007/s00268-019-
04918-y

29. Biondo S, Trenti L, Galvez A, et al; Turnbull-BCN
study group. Two-stage Turnbull-Cutait
pull-through coloanal anastomosis versus coloanal
anastomosis with protective loop ileostomy for low
rectal cancer: protocol for a randomized controlled
trial (Turnbull-BCN). Int J Colorectal Dis. 2017;32(9):
1357-1362. doi:10.1007/s00384-017-2842-4

30. Glimelius B, Pahlman L, Cervantes A; ESMO
Guidelines Working Group. Rectal cancer: ESMO
Clinical Practice Guidelines for diagnosis, treatment
and follow-up. Ann Oncol. 2010;21(suppl 5):v82-v86.
doi:10.1093/annonc/mdq170

31. Jorge JMN, Wexner SD. Etiology and
management of fecal incontinence. Dis Colon Rectum.
1993;36(1):77-97. doi:10.1007/BF02050307

32. Emmertsen KJ, Laurberg S. Low anterior
resection syndrome score: development and
validation of a symptom-based scoring system for
bowel dysfunction after low anterior resection for
rectal cancer. Ann Surg. 2012;255(5):922-928.
doi:10.1097/SLA.0b013e31824f1c21

33. Juul T, Ahlberg M, Biondo S, et al. International
validation of the low anterior resection syndrome
score. Ann Surg. 2014;259(4):728-734. doi:10.1097/
SLA.ObO13e31828facOb

34. Bakx R, Sprangers MAG, Oort FJ, et al.
Development and validation of a colorectal
functional outcome questionnaire. Int J Colorectal

Dis. 2005;20(2):126-136. doi:10.1007/s00384-
004-0638-9

35. Heald RJ, Husband EM, Ryall RDH. The
mesorectum in rectal cancer surgery: the clue to
pelvic recurrence? Br J Surg. 1982;69(10):613-616.
doi:10.1002/bjs.1800691019

36. Balch GC, De Meo A, Guillem JG. Modern
management of rectal cancer: a 2006 update.
World J Gastroenterol. 2006;12(20):3186-3195.
doi:10.3748/wjgv12.i20.3186

37. Bianco F, De Franciscis S, Belli A, Ragone V,
Romano GM. A pull-through delayed “high"
coloanal anastomosis: new tricks to refresh an old
procedure. Tech Coloproctol. 2015;19(4):259-261.
doi:10.1007/510151-015-1273-x

38. Dindo D, Demartines N, Clavien P-AA.
Classification of surgical complications: a new
proposal with evaluation in a cohort of 6336
patients and results of a survey. Ann Surg. 2004;
240(2):205-213. doi:10.1097/01.5la.0000133083.
54934.ae

39. Rahbari NN, Weitz J, Hohenberger W, et al.
Definition and grading of anastomotic leakage
following anterior resection of the rectum:

a proposal by the International Study Group of
Rectal Cancer. Surgery. 2010;147(3):339-351.
doi:10.1016/j.surg.2009.10.012

40. Musters GD, Atema JJ, van Westreenen HL,
Buskens CJ, Bemelman WA, Tanis PJ. lleostomy
closure by colorectal surgeons results in less major
morbidity: results from an institutional change in
practice and awareness. Int J Colorectal Dis. 2016;31
(3):661-667. doi:10.1007/s00384-015-2478-1

41. Biondo S, Trenti L, Kreisler E. Distal third rectal
cancer: intersphincteric anterior resection with
manual anastomosis using the techniques of Parks
or Turnbull-Cutait. Cir Esp. 2014;92(suppl 1):13-20.
doi:10.1016/SO0009-739X(14)70004-1

42. Moher D, Hopewell S, Schulz KF, et al.
CONSORT 2010 explanation and elaboration:
updated guidelines for reporting parallel group
randomised trials. BMJ. 2010;340:c869.
doi:10.1136/bm;j.c869

43. OrtizH, Wibe A, Ciga MA, Lujan J, Codina A,
Biondo S; Spanish Rectal Cancer Project. Impact of
a multidisciplinary team training programme on
rectal cancer outcomes in Spain. Colorectal Dis.
2013;15(5):544-551. doi:10.1111/codi.12141

44. Bianco F, Falato A, Belli A, De Franciscis S,
De Leon Valdez JD, Romano GM. Modified
pull-through technique with a delayed high
coloanal anastomosis: no stoma and scarless
surgery for low rectal cancer. Dis Colon Rectum.
2017;60(10):1113. doi:10.1097/DCR.
0000000000000897

45. Trenti L, Galvez A, Biondo S, et al. Quality of life
and anterior resection syndrome after surgery for
mid to low rectal cancer: a cross-sectional study.
Eur J Surg Oncol. 2018;44(7):1031-1039.
doi:10.1016/j.€js0.2018.03.025

46. Denost Q, Rouanet P, Faucheron J-L, et al;
French Research Group of Rectal Cancer Surgery
(GRECCAR). To drain or not to drain infraperitoneal
anastomosis after rectal excision for cancer: the
GRECCAR 5 randomized trial. Ann Surg. 2017;265
(3):474-480. doi:10.1097/SLA.
0000000000001991

47. Celerier B, Denost Q, Van Geluwe B, Pontallier
A, Rullier E. The risk of definitive stoma formation

jamasurgery.com

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a Universidad de Barcelona User on 06/14/2020


https://dx.doi.org/10.18632/oncotarget.25015
https://dx.doi.org/10.1159/000497168
https://dx.doi.org/10.1016/j.jss.2012.08.018
https://dx.doi.org/10.1111/codi.12029
https://dx.doi.org/10.1097/SLA.0000000000001829
https://dx.doi.org/10.1007/s00384-015-2327-2
https://dx.doi.org/10.23922/jarc.2017-023
https://dx.doi.org/10.1055/s-0038-1676995
https://dx.doi.org/10.1007/BF02236209
https://dx.doi.org/10.1007/BF02236209
https://dx.doi.org/10.1111/iwj.13018
https://dx.doi.org/10.3949/ccjm.28.2.109
https://dx.doi.org/10.1007/BF02627230
https://www.ncbi.nlm.nih.gov/pubmed/7434211
https://www.ncbi.nlm.nih.gov/pubmed/4565861
https://dx.doi.org/10.1002/bjs.6458
https://dx.doi.org/10.1016/j.ciresp.2011.12.006
https://dx.doi.org/10.1503/cjs.001014
https://dx.doi.org/10.1111/codi.12532
https://dx.doi.org/10.1007/s00384-013-1787-5
https://dx.doi.org/10.1007/s00384-013-1787-5
https://dx.doi.org/10.1007/s13304-016-0358-z
https://dx.doi.org/10.1007/s10151-018-1813-2
https://dx.doi.org/10.1016/j.ejso.2010.12.008
https://dx.doi.org/10.1007/s10151-014-1132-1
https://dx.doi.org/10.1007/s00268-019-04918-y
https://dx.doi.org/10.1007/s00268-019-04918-y
https://dx.doi.org/10.1007/s00384-017-2842-4
https://dx.doi.org/10.1093/annonc/mdq170
https://dx.doi.org/10.1007/BF02050307
https://dx.doi.org/10.1097/SLA.0b013e31824f1c21
https://dx.doi.org/10.1097/SLA.0b013e31828fac0b
https://dx.doi.org/10.1097/SLA.0b013e31828fac0b
https://dx.doi.org/10.1007/s00384-004-0638-9
https://dx.doi.org/10.1007/s00384-004-0638-9
https://dx.doi.org/10.1002/bjs.1800691019
https://dx.doi.org/10.3748/wjg.v12.i20.3186
https://dx.doi.org/10.1007/s10151-015-1273-x
https://dx.doi.org/10.1097/01.sla.0000133083.54934.ae
https://dx.doi.org/10.1097/01.sla.0000133083.54934.ae
https://dx.doi.org/10.1016/j.surg.2009.10.012
https://dx.doi.org/10.1007/s00384-015-2478-1
https://dx.doi.org/10.1016/S0009-739X(14)70004-1
https://dx.doi.org/10.1136/bmj.c869
https://dx.doi.org/10.1111/codi.12141
https://dx.doi.org/10.1097/DCR.0000000000000897
https://dx.doi.org/10.1097/DCR.0000000000000897
https://dx.doi.org/10.1016/j.ejso.2018.03.025
https://dx.doi.org/10.1097/SLA.0000000000001991
https://dx.doi.org/10.1097/SLA.0000000000001991
http://www.jamasurgery.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2020.1625

Two-Stage Turnbull-Cutait Pull-through Coloanal Anastomosis for Low Rectal Cancer

at 10 years after low and ultralow anterior resection
for rectal cancer. Colorectal Dis. 2016;18(1):59-66.
doi:10.1111/codi.13124

48. Lindgren R, Hallb6ok O, Rutegard J, Sjodahl R,
Matthiessen P. Does a defunctioning stoma affect
anorectal function after low rectal resection?
results of a randomized multicenter trial. Dis Colon
Rectum. 2011;54(6):747-752. doi:10.1007/DCR.
0b013e3182138e79

jamasurgery.com

49. David GG, Slavin JP, Willmott S, Corless DJ,
Khan AU, Selvasekar CR. Loop ileostomy following
anterior resection: is it really temporary? Colorectal
Dis. 2010;12(5):428-432. doi:10.1111/j.1463-1318.
2009.01815.x

50. den Dulk M, Smit M, Peeters KCMJ, et al; Dutch
Colorectal Cancer Group. A multivariate analysis of
limiting factors for stoma reversal in patients with
rectal cancer entered into the total mesorectal

Original Investigation Research

excision (TME) trial: a retrospective study. Lancet
Oncol. 2007;8(4):297-303. doi:10.1016/51470-2045
(07)70047-5

51. Reichert M, Weber C, Pons-Kiihnemann J,
Hecker M, Padberg W, Hecker A. Protective loop
ileostomy increases the risk for prolonged
postoperative paralytic ileus after open oncologic
rectal resection. Int J Colorectal Dis. 2018;33(11):
1551-1557. doi:10.1007/s00384-018-3142-3

JAMA Surgery Published online June 3,2020

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a Universidad de Barcelona User on 06/14/2020

EN


https://dx.doi.org/10.1111/codi.13124
https://dx.doi.org/10.1007/DCR.0b013e3182138e79
https://dx.doi.org/10.1007/DCR.0b013e3182138e79
https://dx.doi.org/10.1111/j.1463-1318.2009.01815.x
https://dx.doi.org/10.1111/j.1463-1318.2009.01815.x
https://dx.doi.org/10.1016/S1470-2045(07)70047-5
https://dx.doi.org/10.1016/S1470-2045(07)70047-5
https://dx.doi.org/10.1007/s00384-018-3142-3
http://www.jamasurgery.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2020.1625

