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Introduction 
Colorectal cancer is the third most common cancer in the world 

with nearly 1.4 million new cases diagnosed in 2012 [1]. In Romania, 
the incidence has doubled in the last 20 years reaching 22.8 cases per 
100,000 population, making it the second leading cause of cancer death 
after lung cancer [1]. 

Colorectal cancer treatment is multimodal, involving a 
multidisciplinary team and periodic reassessments of the patients to 
determine the need for adjusting the initial therapeutic strategy. In 
terms of finding an optimal therapeutic strategy, the most difficult 
challenge a surgeon faces is the advanced stages of rectal cancer. 
The presence of distant metastases (M1a, b) and/or a high degree of 
local invasion (T3, T4a, b) in patients with rectal cancer most often 
involves a new interpretation of existing treatment protocols, and their 
adjustment depending on age, associated diseases, anesthetic risk, and 
patient decision after he has been properly informed.

In the last three decades significant progress has been made in 
the management of rectal cancer by the introduction of the concept 
of total mesorectal excision [2], neoadjuvant radiochemotherapy [3,4], 
updating of TMN classification based on clinical studies,  description 
of the two mechanisms of colorectal carcinogenesis (LOH +phenotype 
and MSI + phenotype) [5,6], identification of new locoregional 
therapies, discovery of new chemotherapeutic molecules, and the 
introduction of targeted therapies with monoclonal antibodies. Due to 
these advances, the median survival of patients with metastatic rectal 
cancer may exceed 24 months [7,8]. Surgical removal of the primary 
tumor and metastases still remains the only curative treatment.

The main surgical options for upper and mid rectal cancer are: 
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Abstract
Background: The main surgeries that can be performed in upper and mid rectal cancer are low anterior rectal 

resection (LAR), lateral colostomy (LC), and extended Hartmann operation with mesorectal excision (EHO). Compared 
to lateral colostomy, EHO is  a curative surgery; it also takes a shorter time to perform and has a lower mortality 
compared with LAR.

Objective: The aim of this study was to analyze the postoperative surgical complications in patients who underwent 
LAR, LC, or EHO.

Methods: The study is a prospective analysis based on a  Surveillance protocol for patients with liver metastases of 
colorectal origin used in First Surgical Oncology Unit, Regional Institute of Oncology Iaşi, Romania. The postoperative 
complications occurring within 60 days postoperatively were analyzed.

Results: In the interval  June 2012 – May 2014, 87 patients were diagnosed with upper and mid-rectal cancer and 
liver metastases;  LAR was performed in 18 patients, LC in 19 patients and in 50 patients EHO with pelvic drainage 
abdominally exteriorized or perineally (37 and 13 patients, respectively). The postoperative complications related to 
surgical wound, stoma, pelvic abscess, postoperative bleeding, prolonged postoperative ileus, anastomotic leakage, 
reinterventions, readmissions, and mortality were analyzed. A higher rate of pelvic abscesses was found in EHO 
patients (24%, n=12), of which 9 patients (18%) required reinterventions for drainnage of pelvic fluid collection; all these 
patients had pelvic drainage exteriorized abdominally. No presacral abscesses were recorded in patients with pelvic 
drainage exteriorized perineally.

Conclusions: Extended Hartmann Operation (EHO) remains a safe technique, that shares some indications with 
LAR and LC; however, it is associated with a higher percentage of pelvic abscesses and reinterventions that can be 
avoided by postoperative perineal drainage of the presacral space
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mesorectal transection or total mesorectal excision was performed 
depending on the intraluminal extension of the tumor. Mobilization 
of the splenic angle of the colon was not required in all patients. End-
to-end colorectal anastomosis was usually hand-sewn and protective 
ileostomy was performed only when there were doubts of anastomotic 
tightness. To meet all demands of radicality of surgery the following 
associated interventions were performed: anexectomy, hysterectomy, 
enterectomy, partial cystectomy, and appendectomy. Liver metastases 
were classified as resectable or possibly and we chose to perform 
metastasectomies (atypical limited liver resections or wedge resections), 
thermoablation and/or insertion of port-a-cath in the hepatic artery.

The indication for performing lateral colostomy (LC) was: 
unresectable rectal tumor, unresectable liver and extrahepatic 
metastases, or ASA III/IV anesthetic risk. Liver metastases were 
classified into the following resectability classes: possibly, susceptible 
or unresectable.

Extended Hartmann operation (EHO) was performed in patients 
at ASA II/ or III anesthetic risk, patients in whom after rectal tumor 
removal there was a suspicion, biopsy-confirmed or unconfirmed of 
residual pelvic tumor, with or without extrahepatic metastases. Total 
mesorectal excision was required in mid rectal tumors when the 
stapled closure of the rectal stump and pelvic drainage exteriorized 
abdominally or perineal pararectal were practiced. In the upper 
rectal tumors, mesorectal transection and closure of the rectal stump 
were performed either by using stapler (pelvic drainage abdominally 
exteriotized) or hand-sewn (pelvic drainage transrectal exteriorized).
The associated surgical interventions are the same as in the curative-
intend procedures: ovariectomy, hysterectomy, enterectomy, partial 
cystectomy, appendectomy and peritoneal biopsies – most frequently.

Data were extracted from IRO Iasi electronic system and 
observation sheets. The general characteristics of the patients (age, 
gender) were examined. The associated diseases were analyzed and 
classified using of ASA Risk Score and Charlson Comorbidity Index 
Risk [12]. Postoperative surgical complications (postoperative 
wound complications, stoma complications, postoperative bleeding, 
pelvic abscess, prolonged postoperative ileus, anastomotic leakag, 
reinterventions, readmissions, postoperative mortality) were analyzed 
according to Dindo-Clavien Classification. 

The obtained data were processed in MS Excel, and statistical 
analysis was performed with RStudio software. Fisher exact test of 
independence was used. Significance threshold was p<0.05.

Results 
In the interval June 2012 – May 2014, at IRO Iasi, Romania, 87 

patients were diagnosed with upper and mid rectal cancer with liver 
metastases; LAR was performed in 18 patients, LC in 19 patients, 
and 50 patients underwent EHO with pelvic drainage abdominally 
exteriorized (n=37, subgroup EHO-abd ) or perineally (n=13, subgroup 
EHO-per) (Figure 1,4,5).

The general characteristics of patients (age, sex), comorbidities 
(according to ASA Risk Score and Charlson Comorbidity Index) and 
primary tumor staging according to pathological analysis are shown in 
Table 1, Figure 2 and Figure 3.

As expected, we found a significant association (p<10-10) between 
the type of surgery and anesthetic risk expressed by ASA score. This can 
be explained by the careful selection of patients according to the extent 
and risks of surgery. Survival expressed by Charlson Comorbidity 
Index also showed a significant association (p<10-7) with the type of 
surgery.

Postoperative surgical complications are presented in detail, before 
and after  the use of Dindo-Clavien Classification, in Table 2 and 3. 

- low anterior resection (LAR) with total mesorectal excision or 
mesorectal transection by classical or laparoscopic approach – the 
preferred treatment for rectal cancer. 

- classic or laparoscopic lateral colostomy (LC) is a palliative 
surgery  that takes a shorter time to perform; it is used in patients with 
unresectable rectal tumors awaiting response to adjuvant therapy or in 
patients with a high anesthetic risk.

- extended Hartmann operation (EHO) with total mesorectal 
excision or transection; first described in 1921 by the French 
surgeon Henri Albert Hartmann as the surgical  resection  of 
the  rectosigmoid  colon with  closure  of the   rectal stump  and  end 
colostomy, used to treat cancer or rectosigmoid diverticulitis [9,10]. 
It is a curative-intent surgery by which the rectal tumor is removed 
with oncologic safety limits with mesorectal excision (total in mid 
rectal tumors or partial in the upper ones) after ligation of the inferior 
mesenteric vessels at the origin or above the emergence of the left colic 
artery. The closure of the rectal stump can be done mechanically (mid 
rectal cancer) or manually (upper rectal cancer). Postoperative pelvic 
drainage can be exteriorized abdominally (EHO-abd)or perineally 
(EHO-per). It is considered a sequential operation, because a second 
surgery in addition to restoring digestive continuity also includes an 
intraoperative assessement of the lesion and the surgical resolution of 
any local or distant recurrence. Not infrequently terminal colostomy 
becomes permanent. In the literature it can be found under the name 
of low Hartmann procedure or low anterior resection end-colostomy 
with closure of the distal rectal stump.

The aim of this study was to analyze the complications occurring 
within 60 days after surgery in patients diagnosed with upper of 
midrectal cancer who underwent LAR, LC or EHO.

Materials and Methods
The study is a nonrandomized, prospective analysis over a 

24-month period, based on Surveillance protocol for patients with 
liver metastases of colorectal origin used at First Surgical Oncology 
Unit, Regional Institute of Oncology Iaşi, Romania. According to this 
protocol the patients are classified into 4 classes of hepatic resectability: 
resectable, possibly, susceptible, and unresectable metastases. 

Inclusion criteria: age over 18 years, pathology diagnosis of rectal 
carcinoma, imaging diagnosis (CT/MRI) of liver metastases, rectal 
tumor located at more than 6 cm from the anal verge.

Exclusion criteria: patients diagnosed with rare rectal cancers  
(sarcomas, lymphomas, melanomas, endocrine tumors, carcinoid 
tumors), patients diagnosed with rectal tumors with anal sphincter 
invasion, patients who refused the treatment recommended by the 
Regional Institute of Oncology Commission. 

Preoperative assessment included patient history, physical 
examination including the  assessment of physical status, and anesthetic 
risk class according to ASA classification. Also included was the rectal 
examination aimed to assess anal sphincter competence useful in 
selecting the surgical procedure. 

For the comparative evaluation of postoperative surgical 
complications, the selected patients were divided into 3 groups 
depending on the surgical procedure they underwent [11]: LAR, LC or 
EHO, and 2 subgroups: EHO-abd, EHO-per.

Anterior resection of the rectum (LAR) was performed in 
patients with ASA I/II anesthetic risk, resectable tumors (R0) without 
extrahepatic metastases. In mid rectal tumors total mesorectal excision, 
identification of hypogastric nerve, mobilization of the splenic angle 
of the colon, and stapled end-to-end colorectal anastomosis were 
performed; protective ileostomy was performed in all patients. Pelvic 
drainage was exteriorized abdominally. In upper rectal tumors 
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Surgical wound complications (seromas, hematomas, infections, 
dehiscence) were more common among the patients who underwent 
LC (36.84%) compared with those who underwent LAR and EHO with 
showed approximately equal rates (22.22% vs. 22%). No ileostomy 
complications were recorded in the patients who underwent LAR, but  
a relatively high rate of colostomy complications were found in patients 
who underwent LC (15.78%) compared with those who underwent 
EHO (8%). Postoperative bleeding did not require reinterventions. In 
percentages, there was a important difference between postoperative 

bleeding in patients with LAR and those with EHO (16.66% vs. 6%). 
A higher rate of pelvic abscesses was found in patients who underwent 
EHO (24%, n=12) of which 9 patients (18%) required reinterventions 
for pelvic collection drainage; all these patients had pelvic drainage 
abdominally exteriorized ( EHO-abd). No presacral abscesses were found 
in patients with pelvic drainage perineally exteriorized (EHO-per).

Figure 1: Percentage distribution for each type of surgery 

Figure 2: Relative frequency of the anesthetic risk expressed by ASA score 
for each type of surgery

Figure 3: Relative frequency of the survival prognostic expressed by Charlson 
Comorbidity Index for each type of surgery

Figure 4: Distribution of the postoperative surgical complications for each 
type of surgery

Figure 5: Distribution of the postoperative surgical complications for each 
subgroup EHO

Variables LAR n=18 LC n=19 EHO n=50 Total n=87 p-value
Age (mean) 65.77 66 61.84 63.56 -
Gender 0.55
Male 10 (55.55%) 9 (47.37%) 31 (52%) 50 (57.47%)
Female 8 (44.45%) 10 (52.63%) 19 (48%) 37 (42.52%)
 ASA Score <10-10

I 4 (22.22%) 0 2 (4.00%) 6 (6.90%)
II 14 (77.78%) 4 (21.05%) 46 (92.00%) 64 (73.56%)

III + 0 15 (78.95%) 2 (4.00%) 17 (19.54%)

Charlson 
Comorbidity
Index

<10-7

6 4 (22.22%) 0 3 (6.00%) 7 (8.05%)
7 14 (77.78%) 2 (10.53%) 31 (62.00%) 47 (54.02%)
8 + 0 17 (89.47%) 16 (32.00%) 33 (37.93%)
pT-stage -
pT3 12 (66.67%) n.a. 26 (52.00%)
pT4a,b 6 (33.33%) n.a. 24 (48.00%)

Table I: Patient and tumour characteristics according to type of surgical intervention
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Fisher’s test of independence was used to each type of postoperative 
complication for  identifying statistically significant differences 
between the frequency and type of surgical complication. At this 
stage, the study included three groups - LAR, LC and EHO - without 
distinguishing between drainage types in the EHO group. Very close to 
the significance threshold of 0.05, the number of reinterventions varied 
considerably by procedure type (p=0.07), with a higher frequency for 
EHO;  all reinterventions in the EHO group were related to EHO-abd 
subgroup, no reinterventions being performed for EHO-per subgroup.

Prolonged ileus, also very close to the significance threshold 
(p=0.08), had a higher incidence in LAR and LC than in ECO. 

For the other postoperative complications, we do not have 
statistically significant evidence for a procedure type-related 
dependence. 

Assuming that the pelvic abscess rate tends to be 0% in LC-type 
procedures, the frequency differentiation of pelvic abscesses could be 

analyzed by applying the Fisher test to the surgical procedure types that 
can cause this complication (Table 2). Test result (p=0.041) indicated 
significant differences in the incidence of pelvic abscesses by type of 
surgical procedure. Comparing only the two EHO groups the pelvic 
abscess rate was significantly higher for EHO-abd compared with 
EHO-per (p=0.0221).

The 95% confidence interval for the proportion of pelvic abscesses 
in LAR procedures was (4.40%, 42.26%), while for EHO-per it was (0%, 
28.34%) - (i.e. the probability of more than 28.34% pelvic abscess is 
only 5% for EHO with perineal drainage).

Discussions 
Postoperative wound complications have proven to be a relatively 

numerous in all three groups (perhaps due to the proximity to the 
stoma), but without significant differences. All these surgical wound 
complications were minor (Clavien - Dindo grade I). The rate of 
colostomy complications  was higher in the LC group, but were most 
commonly minor. In the EHO group one patient developed colostomy 
necrosis causing his death. Prolonged postoperative ileus was found in 
large numbers of patients in LAR group, one patient requiring hospital 
readmission. Appreciable differences, close to statistical significance 
(p=0.08) were found between the 3 groups.

The main complication in this study was the pelvic abscess 
(presacral abscess). In the LAR group pelvic abscesses occurred in 
patients who developed postoperative anastomotic fistulas, one patient 
requiring reintervention for drainage of presacral collection. The large 
number of pelvic abscesses (24%, n=12) in EHO group determined a 
high reintervention rate (18%, n=9), some of them performed during 
the same hospitalization, others (13.16%, n=5) 3-4 weeks after a new 
admission. These results are in agreement eith those reported in the 
literature [13-16]. The analysis of the two EHO subgroups (EHO-abd 
and EHO-per) showed that all abscesses occurred in patients with 
drainage abdominally exteriorized. These encouraging results of the 
use of drainage perineally exteriorized made us consider its extended 
use in LAR- type surgeries.

Variables
LAR

n=18

LC

n=19

EHO

n=50

p-value TOTAL

n=87

EHO-abd

n=37

EHO-per

n=13

p-

value

Wound problems 4 (22.22%) 7 (36.84%)
11

(22%)
0.43 22 (25.29%) 8 (21.62%)

3

(23.08%)
1

Stomal problems 0 3 (15.78%)
4

(8%)
0.22 7 (8.05%)

3

(8.11%)
1 (7.69%) 1

Postoperative bleedings 3 (16.66%) 0
3

(6%)
0.12 11 (12.67%)

2

(13.51%)
1 (7.69%) 1

Pelvic abscess 3 (16.66%) 0
12

(24%)
0.041

15

(17.24%)
12 (32.43%) 0 0.0221

Anastomotic leakage 3 (16.66%) n.a. n.a. - 3 (3.45%) n.a. n.a. -

Prolonged ileus 6 (33.33%) 4 (21.05%)
5

(10%)
0.08 15 (17.24%)

3

(8.11%)
2 (15.38%) 0.59

Reinterventions 1 (5.55%) 0
9

(18%)
0.07 10 (11.49%) 9  (24.32%) 0 0.08

Readmissions 2 (11.11%) 0
5

(10%)
0.43 7 (8.05%) 5 (13.51%) 0 0.30

Postoperative mortality 0 1 (5.26%)
1

(2%)
0.67

2

(2.30%)
1 (2.70%) 0 1

Table II: Postoperative surgical complications for each type of surgery

The Clavien-Dindo

Classification

LAR

n=18

LC

n=19

EHO

n=50

TOTAL

n=87

Grade I
4

(22.22%)

9

(47.36%)

14

(28%)

27

(31.03%)

Grade II
6

(33.33%)

4

(21.05%)

9

(18%)

19

(21.83%)

Grade III
1

(5,55%)
0

9

(18%)

10

(11.49%)

Grade IV
1

(5,55%)
0

2

(4%)

3

(3.45%)

Grade V 0
1

(5.26%)

1

(2%)

2

(2.30%)

Table III: Standardized surgical complications by Clavien – Dindo Classification
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Drainage of abscesses in EHO group patients was performed under 
sedation, transrectal, under ultrasound guidance, via a laparoscopic 
trocar  through which a drain was introduced. 

A recent Dutch study [17] suggests a significant association between 
the amount of blood lost during LAR surgery and anastomotic fistula 
- with high mortality and morbidity due to pelvic abscess formation
– suggesting the use of an EHO-type surgical procedure in the case of
severe introperative bleeding. There are studies concluding that EHO
is a lifesaving operation, but not devoid of postoperative complication
risks related to colostomy and frequent occurrence of pelvic abscess,
without discussing the postoperative drainage type [18]. Patients who
undergo LAR may develop anal incontinence (postoperatively or post
radiation therapy) affecting their quality of life [19]. In patients with
colostomy, their quality of life does not appear to be affected, even if
colostomy is permanent [20].

Conclusions 
Extended Hartmann operation remains a safe alternative 

technique, which shares indications with LAR and LC, and is associated 
with a higher rate of pelvic abscesses and reinterventions that can be 
avoided by postoperative perineal drainage of the presacral space. It is 
a lifesaving surgery when performimg LAR fails due to intraoperative 
incidents.
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