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Background: Hartmann’s procedure is performed in patients who are not candidates for
immediate reestablishment of colonic continuity. A shrunken rectal stump poses a great
challenge at the time of its reversal.

Objective: To determine the factors [level of inferior mesenteric artery (IMA) ligation and
duration prior to Hartmann’s reversal] contributing to a shrunken rectal stump. The value
of imaging and success rate of the technique used in the Hartmann’s reversal were also
assessed.

Methods: A retrospective analysis of 36 patients who underwent Hartmann’s procedure
and reversal between 2012 and 2014 was performed. Patient demographic profile, initial
pathology, operation setting, level of IMA ligation, complications, duration prior to
reversal, imaging modality, state of rectal stump, outcome, and reversal technique were
documented.

Results: Thirty-six patients were considered for reversal of Hartmann’s procedure. In 95.5%
of subjects who underwent a high IMA ligation, proximal rectum stricture and short,
shrunken rectal stumps were noted. Patients who underwent reversal after 6 months had a
significant incidence of a short shrunken rectal stump (n = 19; 82.6%). The percentage of
successful outcomes in the reversal of the short rectal stump using the stapling technique
was 93.8% (n =27). Twenty-six patients who underwent barium enema correlated strongly
with the operation findings.
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Conclusion: High ligation in Hartmann’s procedure contributes to a short shrunken rectal
stump. The duration prior to reversal of more than 6 months correlates with a shrunken
rectal stump. Preoperative imaging evaluation serves as a good predictor for the length of
the rectal stump. A staples anastomotic technique shows good outcome.
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artmann’s procedure was first described by
H the French Surgeon Henri Albert Hartmann in
1921 for the excision of left colon cancer.'” In its
classic description, the procedure is the division of
the rectosigmoid colon at the level of its peritoneal
reflection, closure of the distal rectal stump, and an
end colostomy. In current practice, the Hartmann'’s
procedure is frequently performed for complicated
diverticulitis and complicated left colon cancer in
Europe and North America®* and for sigmoid
volvulus and complicated left colonic cancer in
sub-Saharan Africa.>® The Hartmann’s procedure
was designed to reduce mortality from anastomotic
dehiscence and is mainly reserved for patients who
are not candidates for immediate reestablishment of
colonic continuity because of local disease, general
health, or the experience of the operating surgeon.

It is not clear whether Hartmann intended the
colostomy to be reversible. The restoration of colonic
continuity after this procedure is a challenge;
reversal is associated with high morbidity rate (up
to 55%)’ and a significant mortality (up to 4%).® A
substantial number of patients (up to 74%)” may be
left with a permanent stoma that is associated with
its own complications and suboptimal quality of life.
Reversal of a Hartmann’s procedure requires con-
siderable planning. Factors related to successful
reversal need to be established to facilitate treatment
strategies and to counsel patients regarding the
likely outcomes. Technical difficulties include the
identification of the rectal stump, atrophy of the
rectal stump, dense adhesions, and anastomosis to a
short rectal stump, when identified.

Presently, the use of stapling devices has largely
facilitated restorative procedures in patients with a
retracted short rectal stump; however, reversal
maybe performed by laparotomy with either hand
sewn or stapled techniques. Regardless of technique
used, attempts at reversal may fail occasionally, and
anastomotic leakage is a major complication.’

The aim of the study is to assess the challenges
and technical difficulties associated with reversal of
the Hartmann’s pouch and whether these challenges
can be prevented by taking appropriate measures at
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the initial operation and whether the duration
between the 2 stages constitutes an important factor.
The role of preoperative imaging in predicting the
status of the residual rectal stump merit review as
this may foresee the challenge prompted by a
shortened rectal stump.

Materials and Methods
Setting

This study was conducted at King Edward VIII
Hospital, Durban, a regional teaching hospital
affiliated to the University of KwaZulu-Natal and
at the Umhlanga Hospital, a private hospital also in
Durban, KwaZulu-Natal, South Africa.

Study design

In this retrospective clinical audit, the medical
records of patients aged 13 years and older who
underwent Hartmann’s procedure with successful
or unsuccessful reversal between January 2012 and
May 2014 were evaluated. In addition to the
demographic details, the pathology encountered at
the index operation, whether the index surgery was
elective or an emergency or prompted by trauma,
the level of ligation of the inferior mesenteric artery
[IMA; high tie (close to aorta) versus low tie (close to
the bowel with preservation of the superior rectal
artery (SRA)], and complications following both the
index and restorative procedures were documented.
At the initial operation, in all patients, the colon was
transected at the level of the sacral promontory. The
residual rectal stump was anchored to the sacral
promontory using a nonabsorbable suture.

At the reversal of the Hartmann’s procedure, the
characteristics of the rectal stump were evaluated; a
short and shrunken rectal stump was defined by a
rectal stump that was at the midsacral level (6 cm
superior to the anus) or lower or not visible and
required rectal sound manipulation for identifica-
tion of the rectal stump. A long rectal stump was
defined by an easily identified rectal stump with a
patent lumen up to the sacral promontory (between
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Table 1  Initial operation

CHALLENGES OF THE HARTMANN'S RECTAL STUMP REVERSAL

Table 3 Initial operation with level of arterial ligation

Setting of initial operation Frequency Percent
Elective 16 44.4
Trauma 4 1.1
Emergency 16 44.4
Total 36 100

10 and 12 c¢m superior to the anus), whereas a
strictured rectal stump was that that was easily
identifiable between 10 and 12 cm from the anus but
had significant luminal narrowing proximal to the
midsacral level.

Ethical issues

This study was approved by the Biomedical
Research Ethics Committee (BREC). Approvals were
also obtained from the hospital managers of both
King Edward VIII and Umhlanga Hospitals to
conduct the study.

Selection of cases

The cases evaluated from January 2012 to May 2014
were identified through a manual search of medical
records from surgical wards, intensive care unit
(ICU), high-dependency unit (HDU), and operating
theaters.

Statistical analysis

Descriptive data analysis was conducted using SPSS
21 (University of Kwazulu Natal, Durban, South
Africa). Baseline variables were summarized using
percentages for categorical variables and mean or
median for continuous variables.

Results

Age distribution

Thirty-six patients were considered for reversal of
Hartmann’s procedure during the evaluation peri-
od. The mean age of presentation was 58.97 years

Table 2 Initial pathology

Initial pathology Frequency Percent
Cancer 12 33.3
Sigmoid volvulus 1 30.6
Trauma 4 11.1
Diverticular disease 9 25.0
Total 36 100
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Level of arterial ligation

Initial pathology High tie (%) Low tie (%) Total

Cancer 10 (83.3) 2 (16.7) 12
Sigmoid volvulus 9 (81.8) 2 (18.25) 11
Trauma 1 (25) 3 (75) 4
Diverticular disease 2(22.2) 7 (77.8) 9

[median of 61.5 years (range: 23-74 years)]. Males (n
= 22) accounted for 61.1% of the study group.

Distribution of study subjects in relation to the initial
operation

At the initial operation, Hartmann’s procedure was
performed in 44.4% as an elective procedure, in
44.4% as the emergency intervention, and prompted
by trauma in 11.1%. There was no significant
correlation with the setting of the operation and
the level of IMA ligation (Table 1).

Distribution and correlation of patients with initial
pathology and level of arterial ligation

Of the 36 cases evaluated, 33.3% presented with
colorectal cancer, 30.6% presented with sigmoid
volvulus, 25% presented with diverticular disease,
and 11.1% presented with trauma (Table 2). There
was a correlation of the level of arterial ligation with
the original pathology of the patient; a high tie was
performed in 61.1% of cases, invariably in the
setting of cancer (83.3%) and sigmoid volvulus
(80%) (Table 3).

Correlation between duration prior to reversal with
operation findings at reversal

Most patients (63.9%) had a reversal of Hartmann’s
procedure more the 6 months after the initial
operation. This has been attributed due to the initial
postoperative complications that occurred in 19
(52.7%) patients and was consistently associated
with wound sepsis and recurrent intra-abdominal
sepsis requiring relaparotomy. Largely due to
logistic reasons, delays in obtaining imaging tech-
niques in the State sector contributed to the
prolonged duration prior to reversal. The patients
who underwent reversal longer than 6 months had
findings of strictured and short shrunken rectal
stumps in 82.6% of cases (n = 19). The patients who
underwent reversal in less than 3 months had a
finding of a long rectal stump of 87.7%. However,
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Table 4 Duration prior to reversal with operation findings at reversal

Operation findings at reversal
Duration
prior to Strictured proximal Short, shrunken rectal Long healthy rectal
reversal (mo) rectum (%) stump (%) stump (%) Total
<3 0 1(14.3) 6 (85.7) 7
3-6 0 4 (66.7) 2 (33.3) 6
>6 3 (13) 16 (69.6) 4 (17.4) 23

the sample size was too small (n = 7) to show
significant relevance (Table 4).

All the reversal procedures (77.8%) were per-
formed using the stapled techniques (n = 28). In 8
cases, the procedure was abandoned intraoperative-
ly due to technical challenges such as dense
adhesions, inability to identify the rectal stump,
and marked strictured, shrunken rectal stump.
Because there were no hand-sewn anastomoses
performed within this study group, a correlation
of reversal technique (handsewn versus stapled)
cannot be reliably established. However, the suc-
cessful outcome in the reversal of short rectal stump
using the stapling technique was 93.8% within this
study group. Of 16 patients who underwent a
stapled reversal technique for short shrunken rectal
stumps, 1 patient developed an anastomotic failure
resulting in persisting intra-abdominal sepsis; a
permanent colostomy was fashioned for this patient
(Table 5).

Correlation of the level of arterial ligation with the
operation findings at reversal

The findings in respect to the status of the rectal
stump at reversal showed a strong statistical
significance with the level of arterial ligation at the
initial operation. A total of 22 patients underwent
high ligation at the initial operation, whereas 14
patients underwent low ligation. Ninety-six percent
of the study subjects in whom a high arterial ligation
was performed revealed proximal rectum stricture
and short shrunken rectal stumps at the midsacral
level (6 cm superior to the anus). In those who

Table 5 Reversal anastomotic technique

Reversal technique Frequency Percent
Stapled anastomosis 28 77.8
Reversal abandoned 8 222
Total 36 100
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underwent low ligation, 78.6% demonstrated a long
rectal stump patent up to the sacral promontory
(between 10 and 12 cm superior to the anus) at the
time of reversal. The results point out a high
frequency of short shrunken rectal stump with an
initial high ligation procedure that was statistically
significant (P < 0.01; Table 6; Fig. 1).

Correlation of the imaging findings with the operation
findings at reversal

Among the 36 patients, 26 patients underwent
barium enema as a preoperative assessment of the
rectal stump. Overall, there was a strong correlation
between the imaging and operation findings at the
reversal procedure. In patients with barium enema
reporting a short rectal stump (n = 16), there was a
100% positive finding at time of reversal. In those
patients where the imaging showed a long rectal
stump (n = 10), a positive finding of 90% was found
intraoperatively (Table 7).

Discussion

Historically, the presence of a short shrunken rectal
stump often precluded the attempt for a restorative
procedure. The challenges often encountered in-
clude dense adhesions, the identification of the
rectal stump, and the undertaking of a safe
anastomosis. Thus, the Hartmann’s reconstruction
is associated with significant morbidity and mortal-
ity. Knowledge of the factors that predispose to poor
outcome related to the Hartmann'’s reconstruction is
required to develop treatment strategies and counsel
patients realistically.

Tokode et al reviewed 184 patients from 2 District
General Hospitals in the United Kingdom between
January 1996 and December 2005 and concluded
that, despite the challenging nature of Hartmann’s
reversal, colostomy closure can be achieved without
mortality in a District General hospital. Further-
more, reversal of Hartmann’s procedure was signif-
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Table 6  Level of arterial ligation with the operation findings at reversal (P < 0.01)

Operation findings at reversal

Level of arterial Stricture proximal

Short shrunken rectal

Long rectal

ligation rectum (%) stump (%) stump (%) Total
High tie 2(9.1) 19 (86.4) 1(45) 2
Low tie 1(7.1) 2 (14.3) 11 (78.6) 14

icantly related to patient’s age, mode of admission,
American Society of Anesthesiologist (ASA) grad-
ing, Duke’s staging, benign pathology, and extra-
colonic cancer.'” Schmetzer et al demonstrated that
reversal of the Hartmann’s operation did not have
increased postoperative morbidity and mortality
based on advanced age, higher ASA score, or
presence of multiple comorbidities. The only pre-
operative comorbidity prediction of complications
was a preoperative serum albumin <3.5 g/ dL.m
The rectosigmoid junction has been frequently
regarded by surgeons as an indistinct zone, a region
comprising the last 5-8 cm of sigmoid and the
uppermost 5 cm of the rectum.'” However, others
have considered it a clearly defined segment
because it is the narrowest portion of the large
intestine characterized at endoscopy as a sharp and
angulated segment. The IMA branches into the left
colic artery and between 2 to 6 sigmoidal arteries.

20
18
16
14
12

10

Number of patients

Fig.1 Correlation of level of ligation to
operation findings at reversal.
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The sigmoidal arteries form arcades within the
sigmoid mesocolon and anastomose with the
branches of the left colic artery proximally and the
SRA distally; the SRA is the continuation of the
IMA.

The anatomy of the mesenteric circulation is still
a matter of controversy. The central anastomotic
artery connecting all colonic mesenteric branches is
known as the marginal artery of Drummond. A
potential area of discontinuity of the marginal artery
is the Sudeck’s critical point, situated between the
lowest sigmoid and the SRA; however, surgical
experience and radiologic studies have demonstrat-
ed adequate communication between these ves-
sels.'® The other area of interest is the presence of
the middle rectal artery, which originates from the
internal iliac artery and its subsequent anastomosis
with the superior and inferior rectal arteries
supplying the rectum. This artery is of critical

—

High tie Low tie

Level of ligation

B Short, shrunken rectal stump O Strictured proximal rectum O Long rectal stump
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Table 7 Imaging findings prior to reversal with operation findings at reversal

Operation findings at reversal
Imaging findings prior Stricture proximal Short shrunken rectal Long rectal
to reversal rectum (%) stump (%) stump (%) Total
Enema: short rectal stump 2 (12.5) 14 (87.5) 0 (0) 16
Enema: long rectal stump 0 (0) 1 (10) 9 (90) 10

importance because of its inconsistency and there-
fore impacts on the viability of the rectum stump
following a Hartmann’s procedure. DiDio et al
studied the middle rectal arteries in 30 cadavers of
adult and older individuals and reported its
presence only in 56.7% of the cases. The most
frequent point of penetration in the rectum wall is
about 6 cm superior to the anus.'* Shafik et al
studied the arterial pattern of the rectum in 32
cadavers; the middle rectal arteries could be
identified in only 50% of cases."

The inconsistent presence of the middle rectal
artery justifies, when possible, the preservation of
the SRA when performing a Hartmann’s procedure
to avoid the ischemic stricturing of the residual
rectal stump. The high ligation of the IMA in the
absence of the middle rectal artery would result in
the residual rectal stump reliant on blood supply
exclusively from the inferior rectal artery, with the
development of a short shrunken rectal stump.

The role of high ligation of the IMA (high tie)
versus low ligation of the IMA (low tie) while
performing the Hartmann’s procedure is controver-
sial. A high tie is classically considered to be the
ligation of the inferior mesenteric artery proximal to
the left colic branch or flush to the aorta and a low
tie as its ligation distal to the left colic branch close
to the bowel, thereby preserving the SRA. In this
study, preserving the SRA correlates to a non-
shrunken distal rectal stump, thereby avoiding
dependency on the inconsistent middle rectal artery.
As described in this study, 95.5% in high ligation led
to a shrunken or strictured distal rectal stump,
whereas 78.6% in low tie contributed to a long
healthy rectal stump at the time of reversal. This
justifies the preservation of the SRA at the initial
operation and therefore merits recommendation
when possible.

The level of IMA ligation in the setting of
colorectal carcinoma remains controversial, but
there is evidence suggesting no change in survival
benefit when using either the high or low ligation
techniques.'® The nonpreservation of the SRA while
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performing a Hartmann’s procedure may be con-
sidered as an independent risk factor for a shrunken
rectal stump given that the middle rectal artery may
be present in only approximately 50% of individu-
als. Subsequently, this may challenge the undertak-
ing and viability of the anastomosis following
Hartmann’s reversal.

The timing of reversal of Hartmann’s operation is
controversial. Restoration of intestinal continuity at
6 months or more is associated with better results, as
suggested by Pearce et al.'” In the present study,
63.9% of patients underwent reversal of Hartmann'’s
procedure after more than 6 months, and 69.6% of
patients were found to have a shrunken rectal
stump. Delayed reversal allows improvement of
the clinical and nutritional state of the patient and
may be technically easier as adhesions may be less
dense. However, long intervals between primary
surgery and reversal may lead to atrophy of the
distal stump, particularly when a high ligation is
performed.

In considering the changes in the anorectum
following the Hartmann’s procedure, Roe et al
reported that the rectal stump undergoes shrinkage
and demonstrates changes of diversion colitis over
time. The closed rectum undergoes fibrosis with
distortion of the apex of the stump.'® The identifi-
cation of the rectal stump is problematic when the
rectal stump is short and has retracted deeply in the
pelvis. The exact reason for this is unclear. A long-
held view is that hypoplasia is known to occur in the
defunctioned rectum.'” The tagging of the rectal
stump with nonabsorbable sutures to the sacrum
has been found to be of variable help in identifying
the rectal stump.*

The role of imaging has been an essential
modality to detect abnormalities of the rectal stump
prior to reversal of Hartmann’s procedure. Barium
enema helps in identifying strictures, diversion
colitis, recurrent tumor, dense pelvic adhesions,
fistulas, or even leaks.?! In addition, barium enema
can reveal the length, size, and position of the pouch
in the pelvis, thereby predicting some of the
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intraoperative challenges. This has a great impact in
decision making and planning of subsequent sur-
gery. In the present study due to resource challeng-
es, barium enema was performed in 72.2% of
patients and correlated 100% with the intraoperative
findings of the short shrunken rectal stump and
with findings of long rectal stump in 90% of cases.

In addition to the difficulties with its identifica-
tion, the restoration of continuity in the setting of a
short shrunken rectal stump is equally challenging.
The handsewn technique is technically difficult and
may result in the damage of vital pelvic structures,
thereby increasing the rate of complications. Zacha-
riah et al described the reverse transrectal stapling
technique using the end-to-end anastomotic stapler.
The method involves a reverse application of the
anvil, namely into the distal loop and the gun
through the proximal loop via a colostomy.** Singh
et al demonstrated a the use of a circular stapler to
create an end-to-side colorectal anastomosis with
the proximal loop to the posterior rectal wall in
patients where there is a short distal stump and
whereby dissection anteriorly carries a substantial
risk of injury and subsequent fistula formation.® In
the present study, 77.8% of patients underwent
stapled anastomosis for short shrunken rectal
stump; 93.8% had a successful outcome. The stapled
reversal technique used in this study was similar to
that reported by Singh et al.

Conclusion

The level of arterial ligation when performing the
Hartmann’s procedure is a strong predictor for the
condition of the rectal stump at time of its reversal.
High ligation poses a challenge at reversal because
of its association to a short shrunken rectal stump
(86.4%). Preoperative imaging evaluation using a
barium enema serves as a good indicator for the
length of the rectal stump. A stapling technique is
the preferred method of reversal. The duration prior
to reversal of more than 6 months correlates with the
findings of a short shrunken rectal stump (69.6%). In
patients who underwent reversal within 3 months,
the majority has a long rectal stump, although
sample size is too small to show a statistical
significance.

References

1. Hartmann H. Nowuveau procede d’ablation des cancers de la partie
terminale du colon pelvien: Trentienne Congres de Chirurgie,
Strasbourg, France, 1921.

410

CHALLENGES OF THE HARTMANN'S RECTAL STUMP REVERSAL

2. Hartmann H. Note sur un procede nouveau d’extirpation des
cancers de la partie terminale du colon. Bull Mem Soc
Chirurgique Paris 1923;49:1474-1477

3. David GG, Al-Sarira AA, Willmott S, Cade D, Corless DJ,
Slavin JP. Use of Hartmann’s procedure in England. Colorectal
Dis 2009;11(3):308-312

4. Khosraviani K, Campbell W], Parks TG, Irwin ST. Hartmann’s
procedure revisited. Eur | Surg 2000;166(11):878-881

5. Arigbabu AO, Badejo OA, Akinola DO. Colonoscopy in the
emergency treatment of colonic volvulus in Nigeria. Dis Colon
Rectum 1985;28(11):795-798

6. Kouadio GK, Turquin TH. Left colonic cancer obstruction in
Ivory Coast. Ann Chir 2003;128(6):364-367

7. Roque-Castellano C, Marchena-Gomez ], Hemmersbach-Mil-
ler M, Acosta-Merida A, Rodriguez-Mendez A, Farina-Castro
R et al. Analysis of the factors related to the decision of
restoring intestinal continuity after Hartmann’s procedure. Int
J Colorectal Dis 2007;22(9):1092-1096

8. Wigmore SJ, Duthie GS, Young IE, Spalding EM, Rainey ]B.
Restoration of intestinal continuity following Hartmann’s
procedure: the Lothian experience 1987-1992. Br | Surg 1995;
82(1):27-30

9. Morgenstern L, Yamakawa T, Ben-Shoshan M, Lippman H.
Anastomotic leakage after low colonic anastomosis: clinical
and experimental aspects. Am | Surg 1972;123(1):104-109

10. Tokode OM, Akingboye A, Coker O. Factors affecting reversal
following hartmann’s procedure: experience from two district
general hospitals in the UK. Surg Today 2011;41(1):79-83

11. Schmelzer TM, Mostafa G, Norton HJ, Newcomb WL, Hope
WW, Lincourt AE et al. Reversal of Hartmann’s procedure: a
high-risk operation? Surgery 2007,142(4):598-607

12. Goligher J. Surgery of the Anus, Rectum and Colon. 4th ed.
London, UK: Bailliere Tindall, 1984:1-47

13. Habr-Gama A, Jorge JMN. Anatomy and embryology. In: Beck
DE, et al, eds. The ASCRS Textbook of Colon and Rectal Surgery.
2nd ed. New York, NY: Springer, 2011:1-21

14. DiDio L], Diaz-Franco C, Schemainda R, Bezerra AJ. Mor-
phology of the middle rectal arteries. A study of 30 cadaveric
dissections. Surg Radiol Anat 1986;8(4):229-236

15. Shafik A, Mostafa H. Study of the arterial pattern of the rectum
and its clinical application. Acta Anat (Basel) 1996;157(1):80-86

16. Pezim ME, Nicholls R]. Survival after high or low ligation of
the inferior mesenteric artery during curative surgery for
rectal cancer. Ann Surg 1984;200(6):729-733

17. Pearce NW, Scott SD, Karran SJ. Timing and method of
reversal of Hartmann’s procedure. Br | Surg 1992;79(8):839-
841

18. Roe AM, Brown C, Brodribb AJ. Changes in the defunctioned
anorectum following Hartmann’s operation. Br | Surg 1990;
77(12):1426-1427

19. Appleton GV, Williamson RC. Hypoplasia of defunctioned
rectum. Br | Surg 1989;76(8):787-789

Int Surg 2017;102

$S900E 93l) BIA /0-20-G20Z e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awndy/:sdiy woly papeojumoq



CHALLENGES OF THE HARTMANN'S RECTAL STUMP REVERSAL

20. Keck JO, Collopy BT, Ryan PJ, Fink R, Mackay JR, Woods R].
Reversal of Hartmann’s procedure: effect of timing and
technique on ease and safety. Dis Colon Rectum 1994;37(3):
243-248

21. Cherukuri R, Levine MS, Maki DD, Rubestin SE, Laufer I,
Rosato EF. Hartmann’s pouch: radiographic evaluation of
postoperative findings. Am | Roentgenol 1998;171(6):1577-1582

22. Zachariah SK. Reverse transrectal stapling technique using the
EEA stapler. An alternative approach in difficult reversal of
Hartman'’s procedure. | Surg Tech Case Rep 2010;2(2):70-72

Int Surg 2017;102

RAJCOOMAR

23. Singh G, Gupta V. Reversal of Hartmann’s procedure in
patients with very short rectal stump: a new technique. |
Postgrad Med Edu Res 2013;47(3):150-152

© 2017 Rajcoomar et al.; licensee The International College of
Surgeons. This is an Open Access article distributed under the
terms of the Creative Commons Attribution Non-commercial
License which permits use, distribution, and reproduction in any
medium, provided the original work is properly cited, the use is
non-commercial and is otherwise in compliance with the license.
See: http:/ /creativecommons.org/licenses/by-nc/3.0

411

$S900E 93l) BIA /0-20-G20Z e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awndy/:sdiy woly papeojumoq


http://creativecommons.org/licenses/by-nc/3.0
http://creativecommons.org/licenses/by-nc/3.0
http://creativecommons.org/licenses/by-nc/3.0
http://creativecommons.org/licenses/by-nc/3.0
http://creativecommons.org/licenses/by-nc/3.0
http://creativecommons.org/licenses/by-nc/3.0
http://creativecommons.org/licenses/by-nc/3.0

