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Resection and Primary Anastomosis with Modified Blow-Hole Colostomy or
Hartmann's Procedure. Which Method should be Performed for Gangrenous

Sigmoid Volvulus?
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Rezumat

Rezectie cu anastomozd primard si colostomie laterala
modificatd sau operatie Hartmann. Ce metodd trebuie
efectuatd pentru volvulusul gangrenos de sigmoid?

Scop: Pentru a evalua eficacitatea procedurii Hartmann si a
rezectiei cu anastomozd primara si colostomie laterald modifi-
catd pentru volvulus gangrenos de sigmoid.

Metode: Saizeci si unu de pacienti operati intre ianuarie 2004 -
septembrie 2010 au fost analizati retrospectiv. Datele
demografice ale pacientilor, caracteristicile clinice, tipul de
procedura chirurgicald efectuatd, complicatiile postoperatorii,
mortalitatea si durata de spitalizare dupd interventia chirurgi-
cald au fost analizate.

Rezultate: Spitalizarea medie, infectia de plagé si mortalitatea nu
a diferit in mod semnificativ intre cele doud grupuri. Rata
infectiilor de plaga superficiale a fost mai mare in lotul A (32%
vs 15%). Nu a fost observati aparitia de fistule secundare
inchiderii stomei. In timpul perioadei de spitalizare, complicatii
postoperatorii au fost infectii ale plagii la patru pacienti, abcese
intraabdominale la doi pacienti, evisceratie si dehiscenta pligii
in doud cazuri, aritmie in sase cazuri, pneumonie in opt cazuri.
Ratele complicatiilor medicale si chirurgicale in cele 2 grupuri
au fost similare (p>0,05). In comparatie, durata de spitalizare in
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terapie intensivd nu au fost statistic diferita (p>0,05), dar
durata medie de spitalizare a fost mai mare in grupul A decat
grupul B (p <0,05).

Conclugie: Sigmoidectomia ar trebui si fie principiul de baza in
managementul volvulusului sigmoidian. Rezectia cu anasto-
mozé primard si colostomie laterald modificatd ofera rezultate
satisfacatoare. Este o tehnica usor de efectuat la pacientii cu
volvulus sigmoidian. Rezectie cu anastomozd primard si
colostomie laterald modificati poate fi efectuatd in conditii de
sigurantd la pacientii selectati, fara cresterea morbiditatii si a
duratei medii de spitalizare.

Cuvinte cheie: colon, volvulus, tehnica chirurgicald, obstructie
intestinala

Abstract

Aim: To evaluate the efficacy of Hartmann’s procedure and
RPA with modified blow-hole colostomy for gangrenous
sigmoid volvulus.

Methods: Sixty-one patients operated on between January
2004 to September 2010 were reviewed retrospectively. The
demographic data of the patients,clinical features, type of
surgical procedure performed, postoperative complications,
mortality and duration of hospital stay (DHS) after surgery
were reviewed.

Results: The mean hospital stay, wound infection and mortality
did not differ significantly between the groups. Superficial
wound infection rate was higher in group A (32% vs15%).
Development of leaks secondary to stoma closure was not
observed in any patient. During hospitalisation period; the
postoperative complications were wound infection in four
patients, intraabdominal abscess in two, evisceration and
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wound dehiscence in two, arrhythmia in six, pneumonia in
eight.Medical and surgical complication rates of the groups
were not different (p>0.05). When compared, the durations of
intensive care unit (ICU) stay were not statistically different
(p>0.05), but mean duration of hospital stay (DHS) was longer
in group A than group B (p<0.05).

Conclusion: Sigmoidectomy should be the basic principle in the
management of sigmoid volvulus.RPA with modified blow -
hole colostomy provides satisfactory results. It is easy to perform
in patients with sigmoid volvulus. RPA with modified blow -
hole colostomy can be performed safely in selected patients
without increasing morbidity and DHS.

Key words: colon, volvulus, surgical technique, intestinal
obstruction

Introduction

Sigmoid volvulus is the third most common cause of large-
bowel obstruction in the western world, after cancer and
diverticular disease (1). It accounts for 4% of all cases of large-
bowel obstruction in the United States and United Kingdom
(1,2). Sigmoid volvulus is relatively more common in Eastern
Europe, India and Africa, accounting for 50% of all cases of
intestinal obstruction (1,2). Resection and primary anastomo-
sis (RPA) has emerged as the treatment of choice for sigmoid
volvulus over the past two centuries (3,4). However resection
with primary anastomosis in emergency situations carries an
unacceptably high complication rate, when the general
condition of the patient is suboptimal and bowel not prepared
(5,6,7,8). In such situations, a blow-hole colostomy may play a
protective role in avoiding anastomotic leakage. Gangrenous
colon requires immediate resection (9,10,11). In the presence
of gangrene, resection is followed by one of these colostomies;
mucous fistula or Hartmann’s procedure, depending on the
surgeon’s experience and preference, as well as whether or not
it is possible to bring the distal loop to the skin (12).

Materials and Methods

We conducted a retrospective, descriptive study of patients
diagnosed and operated for colonic volvulus in our center from
January 2004 to September 2010 compiling a database. The
diagnosis of sigmoid volvulus was made on the basis of clinical
features and plain abdominal radiographies. Laparotomy was
performed in all patients after active fluid resuscitation and
correction of electrolyte imbalance was obtained. Although
the bowel was unprepared, on-table lavage was not performed
in any patient. Informed consent was obtained from each
patient prior to the surgery. In 32 patients, Hartmann’s
procedure (Group A) was performed and in the remaining 29
patients, a modified blow-hole colostomy was performed with
RPA (Group B). Only RPA group (32 patient) were excluded

from this study to compare the colostomy groups. The clinical

course and postoperative complications were documented.
Wound infection was defined as spontaneous discharge of pus
from the wound or a wound that requires drainage.

Surgical technique of modified blow-hole colostomy

In group B, the peritoneal layer of the mesosigmoideum was cut
with scissors. The vessels were isolated by finger dissection,
clamped, cut and ligated. The gangrenous bowel is cut and
removed.All the anastomoses were inverting and two-layered.
A proximal stoma was performed to protect the anastomoses. A
3 cm longitudinal incision was made through the tenialibera,
and into the transverse colon. An abdominal wall aperture
intended for the colostomy was made in the right upper
quadrant using a rectus splitting incision. The cut edges of the
colon were sutured to the skin with 3/0 vicryl without fascial or
peritoneal sutures. In these patients, oral intake was started on
postoperative day 3. The anastomotic integrity was checked
using water-soluble radiological studies, and if intact, colostomy
closure was performed after 15-28 days.

Hartmann’s procedure

The bowel segment was isolated between clamps. The
peritoneal layer of the mesosigmoideum cut with scissors. The
vessels were isolated by finger dissection, clamped, cut and
ligated. The gangrenous bowel was cut and removed. The
rectal stump was closed with a double layer of continuous
suture. The suture ends were left long enoughto facilitate
identification of the stump at the second procedure when
reestablishing the continuity of the intestine. The skin at the
intended place for the colostomy was grasped and lifted up. A
straight cut with the knife resulted in a round opening. A cross
formed incision in the fascia with manualdilatation of the
muscles makes the colostomy opening. The proximal sigmoid
was brought out through the colostomy opening and the
abdominal incision was closed. Hartmann’s operation allows
elective restoration of bowel continuity usually after 30-80 days,
thus theoretically reducing the risk of anastomotic leak and
overall morbidity.

Statistical analysis

Statistical analysis was performed using the SPSS* 15.0 version
for Windows* (SPSS Inc., Chicago IL, USA) software package.
Unpaired t-test was used for comparison of variables (age and
length of hospital stay) between the two groups. Fisher’s Exact
and Pearson y* tests were used for comparison of categorical
variables between the groups. P < 0.05 was considered as
significant.

Results

There was no significant difference between the two groups in
the mean age or the sex ratio. The time to resumption of oral
intake was postoperative day 3 in group A, and day 3 in group
B. All patients in group B, had stoma closure performed on



753

Table 1. Clinical, operative Group A Group B p value*
characteristics Gender 25 male,7 female 22 male, 7 female
between groups Mean age (yr) (range) 48 (21-68) 46 (20-66) 0.904

Hospitalization time, days 9.94+4.67 (6-18) 7.75+4.29 (5-14) 0.010
(duration of hospital stay (DHS)

ICU stay/day 3.5+1.38(2-5) 2.9+1.98(1-5) 0.721
Duration of operation (min) 80 (70-100) 90 (75-120) 0.001
Reoperation(stoma closure)/day 36.08+8.59(30-80) 16.13+7.88(15-28) 0.001
Unpaired t-test was used for comparison of variables (age and length of hospital stay)

Table 2. Operative and Group A Group B p value*
postoperative Wound infection % 32% 15% 0.001
outcomes Medical complications 7 7 0.816

(arrhythmia, pneumonia)
Evisceration and wound dehiscence 1 1 0.447
Intraabdominal abscess 1 1

Fisher’s Exact and Pearson y* test were used for comparison of categorical variables between the groups

16.13+7.88(15-28)day, after radiological studies were carried
out. Hartmann'’s operation allows elective restoration of bowel
continuity usually after 36.08+8.59(30-80) days. Development
of leak secondary to stoma closure was not observed in any
patient. The Length of Stay in Hospital (LSH) was 9.94+4.67
(6-18)days and 7.75+4.29 (5-14)days in group A and group B
respectively (Table 1). Hospitalization time in the group A was
also significantly higher than group B. There were no deaths
among patients. During hospitalisation period; the postopera-
tive complications were wound infection in four patients,
intraabdominal abscess in two, evisceration and wound
dehiscence in two, arrhythmia in six, pneumonia in eight.
Superficial wound infection was almost two times more
common in the group A (32% ws 15%). All the infected
wounds healed with conservative measures. No anastomotic
leak was observed in group B. The operative time was longer
in group B patients (90 minutes). The most frequent
complications were wound infections. Medical and surgical
complication rates of the groups were not different (p>0.05).
When compared, the durations of intensive care unit (ICU)
stay were not statistically different (p>0.05), but duration of
hospital stay (DHS) was longer in group A than group B
(p<0.05).

Discussion

Sigmoid volvulus is the third most common cause of large
bowel obstruction in the western world, after cancer and
diverticular diseasel. It accounts for 4% of all cases of large-
bowel obstruction in the United States and United Kingdom
(1,2). Sigmoid volvulus is relatively more common in Eastern
Europe, India and Africa, accounting for 50% of all cases
of intestinal obstruction (1,2). It is most common in the
middle aged, elderly, institutionalized population, or in
neuropsychiatric patients (3). Although the exact aetiology of
the sigmoid volvulus is unknown, high residue diet, narrow

attachment of pelvic colon, long pelvic mesocolon, overloaded
pelvic colon with faeces due to chronic constipation, and band
of adhesions to the apex of the sigmoid colon are considered
the main predisposing factors for this disease (13). Patients with
sigmoid volvulus present with abdominal distention, pain,
nausea, vomiting, and obstipation, while peritoneal signs are
noted infrequently (14).

Clinical features that suggest the presence of gangrene
include severe pain, deterioration in the general condition
of the patient with tachycardia and hypotension, and
marked abdominal tenderness with absent intestinal sounds
(15,16,17).

Plain abdominal X-rays are often diagnostic of volvulus.
Aiir-fluid levels are present, and a “bird’s beak” deformity is
often seen at the site of the torsion (18).

The ischemia is often due to an abnormal and prolonged
distension of the twisted loop rather than to strangulation
and for this reason ischemic necrosis can appear in a later
stage (19). Sigmoid volvulus can be divided in 2 clinical
types with different onset and natural history (20): the acute
fulminating type (obstructed patients) and the subacute
progressive one (subocclusive patients). The first kind is
characterized by a sudden onset with abdominal pain, often
localized in the umbilical region, early vomiting, abdominal
tenderness, constipation and marked physical prostration.
Gangrene usually develops early and perforation and shock
may appear quickly. Whereas the subacute progressive form is
characterized by an insidious onset and progression and
it frequently occurs in older patients. It often shows an
unspecific clinical presentation characterized by widespread
cramp-like abdominal pain, sometimes located in the left
abdominal quadrants. Fever and vomiting are rare at the
beginning.

Emergent resection carries a high mortality rate partly
because of the poor general condition of the patient and
toxaemia from necrosis (4). Mortality following emergent
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surgery for acute SV is higher (36-80%) (1) in the developed
rather than the developing world (16-33%) (21,22). Most
authors agree that the definitive treatment of sigmoid volvulus
is sigmoidectomy with or without anastomosis (4,6,7).
However resection with primary anastomosis in emergency
situations, when the general condition of the patient is
suboptimal and bowel not prepared, carries an unacceptably
high complication rate (5,6,7).

Gangrenous colon requires immediate excision (9,10,11). In
the presence of gangrene, resection is followed by a colostomy
and mucous fistula or Hartmann’s procedure, depending on the
surgeon’s experience and preference, as well as whether or not
it is possible to bring the distal loop to the skin (12).

Resection and primary anastomosis (RPA) has emerged as
the treatment of choice for sigmoid volvulus over the past two
centuries (6,7). However resection with primary anastomosis in
emergency situations carries an unacceptably high complica-
tion rate, when the general condition of the patient is sub-
optimal and bowel not prepared (5,6,7,8). In such situations, a
blow-hole colostomy may play a protective role in avoiding
anastomotic leakage. Gangrene may be patchy and difficult to
recognize. In volvulus of the sigmoid colon with gangrene of
the loop, resection should be performed without detorsion.
Otherwise, endotoxin and bacteria may be released into the
general circulation (23). Symptomatic anastomotic leak is the
most important postoperative complication following
emergency colorectal resection with intestinal anastomosis. De
et al (24) reported 197 patients who had a single stage primary
anastomosis without colonic lavage for left sided colonic
obstruction due to acute sigmoid volvulus; only 2 (1.01%)
patients developed symptomatic anastomotic leak. Development
of leak secondary to stoma closure was not observed in any
patient in this study. Various surgical procedures have been
advocated for sigmoid volvulus such as sigmoidectomy with
primary anastomosis, sigmoidectomy with Hartmann’s or Paul-
Mikulicz colostomies, mesosigmoidoplasty, percutaneous
endoscopic or open sigmoidopexy, tube sigmoid colostomy,
laparoscopy-assisted sigmoid colectomy, and extraperitonealiza-
tion of sigmoid colon (6).

Oren et al (25), in a review of 827 cases of sigmoid
volvulus, report a reduction in mortality when comparing cases
of colonic volvulus that required urgent surgery and were
treated by resection and primary anastomosis to cases operated
under the same conditions which underwent a Hartmann’s
procedure or proximal stoma. Many other authors (7,26) also
support primary anastomosis in patients with intestinal
gangrene but clinically stable.

Hartmann’s procedure, originally described by Henri
Hartmann in 1923 for the treatment of obstructing colorectal
cancer (27), involves resection of the perforated segment of
sigmoid colon, creation of an end colostomy, and oversewing
the distal stump (27). The proximal and distal extent of
resection should extend to healthy, normal colon and rectum.
Delayed closure of the colostomy is planned after resolution of
pelvic sepsis and tissue inflammation, usually within 6 months
after the initial procedure, to minimize complications such as
anastomotic leak. Faranisi and other workers (24,28) found

that the twisted, obstructed and grossly distended sigmoid
colon has a hypertrophied muscular wall that holds sutures
well, producing a secure anastomosis. The mainly liquid and
gaseous content of the sigmoid colon can also be evacuated
well through a tube in the rectum, a Foley's catheter or a
savage decompressor through the sigmoid wall. These qualities
of the obstructed sigmoid colon in volvulus informed the
possibility of a one-stage procedure (28). Therefore, staged
operations or primary anastomosis after intraoperative
antegrade colonic lavage can be avoided without increasing
morbidity and mortality rates (29). Hartmann’s procedure may
be lifesaving, especially in gangrenous cases. Mikulicz’s
colostomy or exteriorization are the other alternatives. But all
of them carry the complication risk of stomas (30,31). Several
earlier studies (14,32) have recommended, without statistical
support, the Hartmann type of operation as a safer procedure
than resection and primary anastomosis. The occurrence of
postoperative necrosis with an intraoperatively viable anasto-
mosis has also been reported (33,34). Colorectal anastomosis
after Hartmann's procedure can be a very difficult operation
(35,36). The optimal interval is controversial. Complications
were found to be lowest when reoperation was carried out
either less than 28 days or more than six months following the
first stage (37). Adams et al. recommended waiting at least 6
months for cases originally having colonic perforation and as
little as 3 to 6 months in patients operated on for other
reasons (38). It has been suggested that in selected cases the
second stage operation should be performed earlier than 6
months because adhesions were found often to be denser after
6 months than in patients operated earlier (39). In our study
second stage operation was performed 15-80 days after first
operation to prevent adhesions.

Blow-hole colostomy was described by Turnbull for the
treatment of toxic megacolon (40,41). Blow-hole colostomy and
ileostomy for the treatment of toxic megacolon involves
creation of a loop ileostomy and loop colostomy which is
typically the transverse colon (41). This procedure is thought of
as a bridge to definitive therapy and has been contraindicated
in the setting of free perforation, abscess or hemorrhage (41). In
general, blow hole colostomy could lower intraluminal pressure
enough compared to intramural vascular perfusion pressure to
avoid hypoperfusive status of the intestine proximal to the
obstruction (42).

Due to these comorbid risk factors, particularly in patients
presenting with gangrenous sigmoid volvulus, the addition of
a modified blow-hole colostomy appears to be a promising
procedure in order to avoid anastomotic leak. Early diet
consumption is another advantage of this procedure and may
improve the postoperative course (43).

In conclusion, RPA with modified blow-hole colostomy
provides satisfactory results in patients with gangrenous
sigmoid volvulus. Total hospital time is less than Hartmann's
procedure. This procedure is safe and effective in preventing
anastomotic leaks, and may become the treatment of choice in
patients with gangrenous sigmoid volvulus. Further studies are
required to definitively establish its role in gangrenous sigmoid
volvulus.



References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Welch GH, Anderson JR. Acute volvulus of the sigmoid
colon. World ] Surg. 1987;11(2):258-62.

Wertkin MG, Aufses AH Jr. Management of volvulus of the
colon. Dis Colon Rectum. 1978;21(1):40-5.

Ballantyne GH. Review of sigmoid volvulus. Clinical patterns
and pathogenesis. Dis Colon Rectum. 1982;25(8):823-30.
Madiba TE, Thomson SR. The management of sigmoid
volvulus. ] R Coll Surg Edinb. 2000;45(2):74-80.

Khanna AK, Misra MK, Kumar K. Extraperitonealization for
sigmoid volvulus: a reappraisal. Aust N Z ] Surg. 1995;
65(7):496-8.

Salas S, Angel CA, Salas N, Murillo C, Swischuk L. Sigmoid
volvulus in children and adolescents. ] Am Coll Surg. 2000;
190(6):717-23.

Kuzu MA, Aslar AK, Soran A, Polat A, Topcu O, Hengirmen
S. Emergent resection for acute sigmoid volvulus: results of 106
consecutive cases. Dis Colon Rectum. 2002;45(8):1085-90.
Diilger M, Cantiirk NZ, Utkan NZ, Gonullu NN. Management
of sigmoid colon volvulus. Hepatogastroenterology. 2000;47(35):
1280-3.

Avots-Avotins KV, Waugh DE. Colon volvulus in the geriatric
patient. Surg Clin North Am. 1982;62(2):249-60.

Reilly PM], Jones B, Bulkley GB. Volvulus of the colon. In:
Cameron JL., ed. Current Surgical Therapy. St Louis: Decker
Inc; 1992. p. 170-4.

Udezue NO. Sigmoid volvulus in Kaduna, Nigeria. Dis Colon
Rectum. 1990;33(8):647-9.

Kogak S, Gegim E, Kesenci M, Bumin C, Baykan A, Giirel E.
Treatment of acute sigmoid volvulus. Acta Chir Belg. 1995;
95(1):59-62.

Harding Rains A.]., Mann ].V. (eds). BAILY & LOVE’s short
practice of surgery. 20th ed. H.K. Lewis, London, UK 1988.
Oncii M, Piskin B, Calik A, Yandi M, Alhan E. Volvulus of
the sigmoid colon. S Afr ] Surg. 1991;29(2):48-9.

Bhatnagar BN, Sharma CL, Gautam A, Kakar A, Reddy DC.
Gangrenous sigmoid volvulus: a clinical study of 76 patients.
Int J Colorectal Dis. 2004;19(2):134-42. Epub 2003 Sep 4.
Slidell M, Samir SA, Feller ER. Sigmoid volvulus in three
college-age teenagers. ] Clin Gastroenterol. 2004;38(10):910-1.
Raveenthiran V. Observations on the pattern of vomiting and
morbidity in patients with acute sigmoid volvulus. ] Postgrad
Med. 2004;50(1):27-9.

Geer DA, Arnaud G, Beitler A, Holcomb ], Homan ], James L,
et al. Colonic volvulus. The Army Medical Center experience
1983-1987. Am Surg. 1991;57(5):295-300.

Rolandelli RH, Roslyn ]J. Colon and Rectum Sabiston
Textbook of Surgery. Philadelphia: Saunders Editor; 2001.
Hinshaw DB, Carter R: Surgical management of acute volvulus
of the sigmoid colon; a study of 55 cases. A study of 55 cases.
Ann Surg. 1957;146(1):52-60.

Sroujieh AS, Farah GR, Jabaiti SK, el-Muhtaseb HH, Qudah
MS, Abu-Khalaf MM. Volvulus of the sigmoid colon in
Jordan. Dis Colon Rectum. 1992;35(1):64-8.

Udezue NO: Sigmoid volvulus in Kaduna, Nigeria. Dis Colon
Rectum. 1990;33(8):647-9.

Gibney EJ. Volvulus of the sigmoid colon. Surg Gynecol Obstet.
1991;173(3):243-55.

De U, Ghosh S. Single stage primary anastomosis without

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

755

colonic lavage for left-sided colonic obstruction due to acute
sigmoid volvulus: a prospective study of one hundred and
ninety-seven cases. ANZ ] Surg. 2003;73(6):390-2.

Oren D, Atamanalp SS, Aydinli B, Yildirgan MI, Basoglu M,
Polat KY, et al. An algorithm for the management of sigmoid
colon volvulus and the safety of primary resection: Experience
with 827 cases. Dis Colon Rectum. 2007;50(4):489-97.
Raveenthiran V. Restorative resection of unprepared left-colon
in gangrenous vs. viable sigmoid volvulus. Int ] Colorectal Dis.
2004;19(3):258-63. Epub 2003 Oct 3.

Ronel DN, Hardy MA. Henri Albert Hartmann: labor and
discipline. Curr Surg. 2002;59(1):59-64.

Faranisi CT. An approach to the management of volvulus of
the sigmoid colon. Cent Afr ] Med. 1990;36(2):31-3.

Akcan A, Akyildiz H, Artis T, Yilmaz N, Sozuer E. Feasibility
of single-stage resection and primary anastomosis in patients
with acute noncomplicated sigmoid volvulus. Am ] Surg.
2007;193(4):421-6.

Javors BR, Baker SR, Miller JA. The northern exposure sign:
a newly described finding in sigmoid volvulus. AJR Am ]
Roentgenol. 1999;173(3):571-4.

Salas S, Angel CA, Salas N, Murillo C, Swischuk L. Sigmoid
volvulus in children and adolescents. ] Am Coll Surg. 2000;
190(6):717-23.

Nemer FD, Hagihara PE, Mays ET, Griffen WO Jr. Volvulus of
the colon--a continuing surgical problem. Dis Colon Rectum.
1976;19(4):321-9.

Bagarani M, Conde AS, Longo R, Italiano A, Terenzi A, Venuto
G. Sigmoid volvulus in west Africa: a prospective study on
surgical treatments. Dis Colon Rectum. 1993; 36(2):186-90.
Smith G, Dehn TC. Delay in treatment for oesophageal
cancer. Br ] Surg. 1997;84(9):1322-3.

Detry R, Karthauser A, Delriviere L, Kestens PJ]. Stapled
colorectal anastomosis after primary Hartmann's procedure. Br
J Surg. 1992; 79 [Suppl.] June 24.

Madura JA, Fiore AC. Reanastomosis of Hartmann rectal pouch.
A simplified procedure. Am ] Surg. 1983;145(2):279-80.

Pearce NW/, Scott SD, Karran SJ. Timing and method of
reversal of Hartmann's procedure. Br ] Surg. 1992;79(8):839-41.
Adams W], Mann LJ, Bokey EL, Chapuis PH, Koorey SG,
Hughes WJ. Hartmann's procedure for carcinoma of the rectum
and sigmoid colon. Aust N Z ] Surg. 1992;62(3):200-3.
Geoghegan ]G, Rosenberg IL. Experience with early anasto-
mosis after the Hartmann procedure. Ann R Coll Surg Engl.
1991;73(2):80-2.

Turnbull RB Jr, Hawk WA, Weakley FL. Surgical treatment of
toxic megacolon. Ileostomy and colostomy to prepare patients
for colectomy. Am J Surg. 1971;122(3):325-31.

Remzi FH, Oncel M, Hull TL, Strong SA, Lavery IC, Fazio VW.
Current indications for blow-hole colostomy: Ileostomy
procedure. A single center experience. Int ] Colorectal Dis.
2003;18(4):361-4. Epub 2003 Jan 3.

Huang WS, Liu KW, Lin PY, Hsich CC, Wang ]Y. Delayed
ischemic gangrene change of distal limb despite optimal
decompressed colostomy constructed in obstructed sigmoid colon
cancer: a case report. World ] Gastroenterol. 2006;12(6):993-5.
Coban S, Yilmaz M, Terzi A, Yildiz E Ozgor D, Ara C, et al.
Resection and primary anastomosis with or without modified
blow-hole colostomy for sigmoid volvulus. World ] Gastroenterol.

2008;14(36):5590-4; discussion 5593.



