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ABSTRACT

BACKGROUND: This study evaluated the outcome of the reversal of Hartmann’s procedure based on preoperative and intraoper-
ative risk factors.

METHODS: We retrospectively reviewed 78 cases, whom we applied the Hartmann’s procedure either electively or under emer-
gency conditions in our clinic between the years 2010 and 2016.

RESULTS: Of the cases reviewed in this study, 45 patients were males, and 33 patients were females. Of all cases included in this 
study, 32 cases were operated due to malignancies, 15 cases were operated due to a perforated diverticulum, and 11 cases were op-
erated due to sigmoid volvulus. Reversal of Hartmann’s was performed in 32 cases. The morbidity and mortality rates for the reversal 
of Hartmann’s procedure were 37.5% and 0.0%, respectively.

CONCLUSION: The reversal of Hartmann’s procedure appears to be a safe operation with acceptable morbidity rates. If the correct 
patient selection, correct operation timing and meticulous surgical preparation are performed, the risk of morbidity and mortality of 
the reversal of Hartmann’s procedure can be minimized.

Keywords: Hartmann’s procedure; morbidity; mortality; the reversal of  Hartmann.

more prevalent today, the Hartmann’s procedure is still impor-
tant because of the technical difficulties of single-stage meth-
ods, severe peritonitis, and hemodynamic instability.

Reversal of Hartmann’s procedure requires a major abdomi-
nal surgical approach with a morbidity risk of 16–54%.[4–7] In 
addition, 28%–81% of the cases continue to live with a per-
manent stoma due to the failure of the second-stage opera-
tion or due to not being allowed to undergo a second stage 
operation at all.[4,8–10]

In this study, we aimed to investigate the following parame-
ters, including the operative indications, intraoperative and 
postoperative complications, the duration of the operations, 
the risks of morbidity and mortality due to 1st and 2nd-stage 
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INTRODUCTION

The Hartmann’s procedure was first described in 1923 by 
French surgeon Henry Hartmann as an alternative technique 
to abdominoperineal resections in left colon cancers and in 
high-risk cases.[1] Being developed to reduce the mortality as-
sociated with anastomotic leakages, this technique can be ap-
plied in a wide variety of indications today, including perforated 
diverticulitis, ischemic colitis, colonic obstructions, traumatic 
perforations, volvulus, inflammatory colitis, and anastomotic 
leakages.[2] The use of new and broad-spectrum antibiotics 
over time and the preoperative colon cleansing have resulted 
in the completion of operations with primary anastomosis.[3] 
Although the use of single-stage procedures for surgical cases 
with complications, such as diverticulitis and malignancy is 
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operations, as well as evaluating the outcomes of our surgical 
practices in the individuals who underwent the Hartmann’s 
procedure between the years 2010–2016 in our clinic.

MATERIALS AND METHODS

Seventy-eight patients who underwent Hartmann’s proce-
dure in our clinic between January 2010 and January 2016 
were studied retrospectively. Patient information was ob-
tained using the hospital discharge reports, surgery reports 
and pathology reports. We did not apply for an ethics com-
mittee because the study was retrospective.

Resection of the sigmoid colon or rectum, closure of the 
distal segment, and end colostomy of the proximal segment 
were referred as the “Hartmann’s procedure” and “first-stage 
operation”; whereas the “reversal of Hartmann’s procedure” 
and “second-stage operation” terms were used to refer to 
the closure of an ostomy.

The cases were evaluated concerning age, gender, comorbidi-
ties, operative indications, intraoperative and postoperative 
complications, the interval between the Hartmann and the re-
versal of Hartmann’s procedures, duration of the hospital stay, 
postoperative morbidity and mortality rates (mortality due to 
any reason within the first 30 days after surgery), and the anas-
tomosis techniques of the reversal of Hartmann’s procedure.

RESULTS

Hartmann’s procedure was performed due to various indica-
tions in a total of 78 patients during six years. Of all cases, 
33 cases were females and 45 were males. The mean age was 
63 (25–86) and 50 (64%) cases were over 60 years old. Co-
morbid diseases were present in 56 of the patients. The three 
most common comorbidities were hypertension (38%), dia-
betes mellitus (23%), and ischemic heart disease (17%). Ac-
cording to the American Society of Anesthesiologists (ASA) 
classification, the majority of cases were in the ASA 2 or ASA 
3 category (Table 1).

Hartmann’s procedure was most common (n=32, 41%) in the 
patients with tumors of the rectosigmoid region. Of these, 21 
(27%) were operated due to tumor-associated obstruction 
and 11 (14%) were operated due to a tumor-induced perfo-
ration. Other indications requiring the Hartmann’s procedure 
are shown in Table 2. 

The mean duration of the first stage operation was 155 min-
utes and the mean duration of the second stage operation 
was 185 minutes. The average duration of hospital stay after 
the first stage operation was 17 days and it was 12 days after 
the second stage operation.

Intraoperative complications developed in nine (11.5%) cases 
during the first stage operation (Table 3). In 32 cases (41%), 

various surgical and medical postoperative complications 
were observed (Table 3). The most common of these compli-
cations was intraabdominal abscess formation or collections 
(n=17). Other postoperative complications associated with 
the first stage operation are shown in Table 3. There was 
more than one complication in some of the cases. Mortality 
occurred in 11 patients (14%) associated with the first-stage 
operation. 

The interval between the first-stage operation and the rever-
sal of Hartmann was 185 days on the average. Of the 67 (86%) 
patients who survived the Hartmann’s procedure, 32 (41%) 
patients underwent a restorative colorectal anastomosis. The 
reversal of Hartmann’s procedure could not be performed in 
35 cases. Of these cases, the second-stage operation could 
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Table 1. Demographic characteristics of the patients (n=78)

Demographic characteristics n %

Sex 

 Male 45 58

 Female 33 42

Age (years) 

 <30 3 3.8

 31–40 0 0

 41–50 9 11.5

 51–60 20 25.6

 61–70 20 25.6

 71–80 18 23

 >80 8 10.2

American Society of Anesthesiologists  

 1 9 11.5

 2 42 53.8

 3 27 34.6

Table 2. The primary indications requiring the Hartmann 
procedure (n=78)

Indications n %

Rectosigmoid cancer 32 41

Diverticulum perforation 15 19.2

Sigmoid volvulus 11 14.1

Anastomotic leakage 5 6.4

Iatrogenic trauma 5 6.4

Ischemic colitis 3 3.8

Colovesical fistula 3 3.8

Stricture 2 2.5

Gunshot wound 1 1.2

Rectovaginal fistula 1 1.2
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not be performed because 16 patients had comorbidities and 
they were at higher categories of ASA, eight patients with-
drew their consents to undergo the second stage of oper-
ation, seven patients developed a recurrence of malignancy, 
and four patients were lost to follow-up surgery. The 30-day 
postoperative morbidity was 37.5% and the incidence of 30-
day mortality was 0.0%.

In the second-stage operation, stapled or manual anasto-
moses were created in 26 and six patients, respectively. After 
the second stage operation, postoperative complications 
were observed in a total of 12 cases, including wound in-
fections in five cases, strictures of the anastomoses in three 
cases, anastomosis leakages in two cases, and intraabdomi-
nal abscesses in two cases. Three patients with anastomotic 
strictures were successfully treated with colonoscopic bal-
loon dilatation. In five cases developing anastomotic stric-
tures and anastomotic leakages, it was observed that those 
anastomoses were created using a stapler. 

DISCUSSION
Although primary anastomotic resection procedures have 
become popular to treat the pathological lesions of the left 
colon in recent years, many surgeons prefer multi-stage pro-
cedures in cases with diffuse peritonitis, sepsis, and severe 
obstructions. Resolution of sepsis and developing a surgical 
strategy for damage control in the first operation is more 
important for survival compared to the maintenance of in-
testinal integrity. The restoration of gastrointestinal integrity 
depends on many factors, including the willingness of the pa-
tient, local factors, patient’s condition, estimated duration of 
survival, and the experience of the surgeon. 

When the indications of the Hartmann’s procedure are ex-
amined, non-neoplastic etiologies are common in western 
societies. However, neoplastic etiologies predominate in 
Asian communities.[4] In the literature, it has been reported 
that the rates of the reversal of Hartmann’s procedure range 
from four to 85%, consisting mainly of benign pathologies.
[6,11–15] We should note that 86% of our cases survived after 
undergoing the Hartmann’s procedure, but only 47% of them 
were able to undergo a restorative colorectal anastomosis. 
As mentioned above, the reasons for this include the unsuit-
ability of the patient condition to undergo a second stage op-
eration, the recurrence of malignancies, and the withdrawal 
of consent by the patients to undergo the operation. 

In our study, the patients who underwent the reversal of 
Hartmann’s procedure had been operated because of a perfo-
ration of a diverticulum in 40% of the cases (n=13) and due to 
malignancies in 37.5% of the cases (n=12). Of the 32 patients 
operated with indications associated with malignancies, only 
12 cases were able to undergo the second-stage operation. 
Because the patients with malignant lesions present with a 
limited duration for survival, only a minority of them sur-
vive long enough after Hartmann’s procedure to be able to 
undergo an intervention for stoma closure. It should also be 
remembered that the emotional disturbances developing in 
patients with cancer after the first operations may represent 
another factor contributing to their refusal of the second-
stage surgery.

There is no consensus on the timing of the reversal of Hart-
mann’s procedure in the literature. Pearce et al.[16] reported 
that the most important factor in determining the morbidity 
and mortality occurring after the reversal of Hartmann’s pro-
cedure was the accurate timing. They added that it would 
be appropriate to perform the colostomy closure procedure 
at the end of the 6th month. In the study performed by Tan 
et al.,[4] the mean duration of the interval between the two 
stages of operation was found to be 23 weeks. However, it 
was reported that the timing of the operation was not asso-
ciated with morbidity or mortality. On the other hand, 17. 
Geoghegan and Rosenberg[17] stated that the rate of compli-
cations was lower if the reversal procedure was performed 
within the first month. In our study, the mean period between 
the two surgical procedures was 185 days on average and this 
is an acceptable period of time compared to the literature. 

In our study, the average duration of the second stage opera-
tions was 185 minutes, which is compatible with the reports 
in the literature.[4,18] We suggest that the main factor affecting 
the duration of the second stage operation is the develop-
ment of adhesions due to the first surgical intervention or 
due to the radiotherapy given to the malignant cases. The 
presence of intense adhesions and fibrotic tissues observed in 
the cases developing complications, especially after the first-
stage operation, makes the dissection more challenging and 
leads to the extension of the duration of the operation. 
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Table 3. Intraoperative and postoperative complications 
associated with the first stage operation

Complication type n %

Intraoperative (n=9)  

 Intestinal injury 4 5.1

 Splenic injury 3 3.8

 Colonic injury 1 1.2

 Hemorrhage 1 1.2

Postoperative (n=32)  

 Intraabdominal abscess 17 21.7

 Pulmonary infection 5 6.5

 Wound infection 4 5.1

 Ileus 4 5.1

 Urinary tract infection 4 5.1

 Pulmonary embolism 2 2.5

 Organ evisceration 1 1.2

 Stomal necrosis 1 1.2



When we examined the morbidity and mortality rates as-
sociated with the reversal of Hartmann’s procedure in the 
literature, we identified that these rates occur in quite a wide 
range. In a study by Roque-Castellano et al.,[6] which included 
162 patients, morbidity, and mortality rates were reported 
to be 54% and 0.0%, respectively. On the other hand, Zar-
nescu et al.,[7] reported morbidity and mortality rates to be 
16%–3%, respectively and Tan et al.[4] reported 20.4%–0.0%, 
respectively. In our study, morbidity and mortality rates for 
the reversal of Hartmann’s procedure were 37.5% and 0.0%, 
respectively. These rates are found to be at acceptable levels 
compared with those reported in the literature. 

The main factors associated with the high morbidity and mor-
tality rates of the first stage operation were the majority of 
the patients being older, the presence of accompanying co-
morbidities (88.5% of cases were ASA 2–3), the presence of 
malignant diseases leading to additional nutritional disorders, 
and patients being in septic shock at the time of admission. 
Even if the second stage is successful, we must remember 
that there are risks. We believe that the right patient selec-
tion, selection of the appropriate operation time according 
to the patient, evaluation of the distal segment with preop-
erative contrast radiography, preoperative preparation of the 
patient and optimal application of surgical dissection are the 
main reasons for the mortality rate is 0% in our patients who 
underwent the reversal of Hartmann. 

In recent years, parallel to the increasing experience of sur-
geons in laparoscopy, the laparoscopic reversal of Hartmann’s 
procedure has gained its popularity. Many studies have re-
ported that the laparoscopic approach is superior to the open 
technique concerning the following parameters, including 
the duration of hospital stay, the presence of intraoperative 
bleeding, postoperative pain, the return of bowel functions, 
and the rates of morbidity and mortality.[19–22] 

Despite the high morbidity and mortality risks associated 
with the Hartmann’s procedure, its significance persists as a 
damage control surgical technique in the emergencies of the 
left colon for surgeons and patients. The reversal of Hart-
mann’s procedure appears to be a safe operation with accept-
able morbidity rates. If the correct patient selection, correct 
operation timing and meticulous surgical preparation are per-
formed, the risk of morbidity and mortality of the reversal of 
Hartmann’s procedure can be minimized.
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OLGU SUNUMU

Hartmann kapatılması prosedürü hâlâ yüksek morbiditeli bir cerrahi midir?
Dr. Ozan Akıncı,1 Dr. Müge Yurdacan,2 Dr. Başar Can Turgut,2 Dr. Server Sezgin Uludağ,2 Dr. Osman Şimşek2

1Hakkari Devlet Hastanesi, Genel Cerrahi Kliniği, Hakkari
2İstanbul Üniversitesi-Cerrahpaşa, Cerrahpaşa Tıp Fakültesi, Genel Cerrahi Anabilim Dalı, İstanbul

AMAÇ: Bu çalışma Hartmann prosedürü kapatılmasının ameliyat öncesi ve ameliyat sırasında risk faktörlerine dayanarak sonuçlarını değerlendir-
mektedir.
GEREÇ VE YÖNTEM: Kliniğimizde Ocak 2010–Ocak 2016 yılları arasında Hartmann prosedürü uygulanan 78 olgu geriye dönük olarak incelendi.
BULGULAR: Olguların 45’i erkek, 33’ü kadındı. Olguların 32’si malignite, 15’i divertikül perforasyonu, 11’i sigmoid volvulus nedeniyle ameliyat 
edilmiştir. Otuz iki olguda Hartmann kapatılması yapılabilmiştir. Hartmann kapatılması için morbidite ve mortalite oranları sırasıyla %37.5–%0.0 idi.
TARTIŞMA: Hartmann prosedürü kapatılması kabul edilebilir morbidite oranları ile güvenilir bir cerrahi olarak görünmektedir. Doğru hasta seçimi, 
doğru operasyon zamanlaması ve titiz bir cerrahi hazırlık yapıldığı takdirde Hartmann prosedürü kapatılmasının morbidite ve mortalite riski mini-
malize edilebilir.
Anahtar sözcükler: Hartmann kapatılması; Hartmann prosedürü, morbidite; mortalite. 
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