
The most frequent colorectal emergencies faced

by surgeons are obstructions and perforations.1

Colorectal cancer, followed by diverticulitis, are by

far the most common causes of colorectal emergen-

cies.2 The majority of cases of perforation of the colon

and rectum are due to cancer or diverticulitis, and can-

cer is the leading cause of large bowel obstruction.2

The frequency of colorectal emergencies is increased

with age, and a 3-fold increase of mortality has been

reported in elderly patients.1
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Purpose. The most frequent colorectal emergencies faced by surgeons are
obstructions and perforations. Hartmann’s procedure is still frequently
used to treat colorectal emergencies. Advanced age significantly increases
surgical morbidity and mortality in colorectal surgeries. In this study, pa-
tient outcomes were analyzed to determine factors predictive of surgical
mortality in elderly patients who underwent Hartmann’s procedure.

Methods. The records of patients 65 years of age or older diagnosed with a
colorectal emergency and treated with Hartmann’s procedure from Janu-
ary 2002 to December 2006 were retrospectively reviewed. The patients
were divided into subgroups by sex, age, diagnosis, tumor location, can-
cer stage, laboratory data, perioperative events, and American Society of
Anesthesiologists (ASA) score. All potential predictive factors of surgical
mortality were analyzed.

Results. A total of 96 patients were included in the analysis. Sixty patients
had primary colorectal cancer, three had cervical or ovarian cancer, and 33
were diagnosed with colorectal emergencies caused by benign diseases.
The presence of chronic obstructive pulmonary disease (COPD), diabetes
mellitus, heart disease, or hypertension was correlated with an increased
mortality rate; however, none of these factors reached statistical signifi-
cance. Patients with bowel perforations had a mortality rate that was lower
than that of patients with obstructions (8.8% to 19.4%) but still did not
reach statistical significance (p = 0.287). Elevated serum creatinine level
or decreased hemoglobin level was significantly correlated with an in-
creased mortality rate.

Conclusions. Elevated serum creatinine and low hemoglobin level were
predictive factors of surgical mortality in elderly patients who underwent
Hartmann’s procedure for a colorectal emergency.
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Hartmann’s procedure is still frequently used by

many surgeons to treat colorectal emergencies.3-5 The

procedure involves creation of an end colostomy after

resection of the primary lesions and closure of the dis-

tal colorectal stump. Another surgical option is one-

stage surgery, in which the anastomosis is performed

immediately after resection of the involved segment

of large bowel. One-stage surgery has been proposed

by many authors in recent decades.4,6,7 Due to overall

favorable results, it has become a popular option at

many institutions.7-9 At our hospital, Hartmann’s pro-

cedure is the procedure of choice for high-risk pa-

tients because bowel anastomosis is not performed,

and the risk of anastomosis leakage and related com-

plications are avoided. However, Hartmann’s proce-

dure had been criticized because the reversal and res-

toration of bowel continuity carries a high complica-

tion rate.10 Anastomotic leakage rate of 30% and mor-

tality rate of 14.3% had been reported.4

Advanced age significantly increases the surgical

morbidity and mortality in the case of colorectal sur-

gical emergencies.1,11 A review article reported that

surgical morbidity increased from 28% to 51%, and

mortality from 2.3% to 7% in patients aged 80 years

and older.12 Preoperative transfusion, emergency sur-

gery, weight loss, and prolonged operative duration

were reported to be risk factors of surgical mortality.

At our institution, Hartmann’s procedure by lapa-

rotomy was the only option to treat colorectal emer-

gencies of the distal colon/rectum before 2006, at which

time we began treating some patients with a better

general condition with a one-stage procedure com-

bined with intra-operative colon decompression. The

purpose of this study was to analyze the records of pa-

tients with colorectal emergencies treated prior to 2006

with Hartmann’s procedure to determine factors pre-

dictive of surgical mortality in elderly patients who

underwent the procedure.

Materials and Methods

The records of patients 65 years of age or older di-

agnosed with a colorectal emergency and treated with

Hartmann’s procedure from January 2002 to Decem-

ber 2006 were retrospectively reviewed. Patients treated

after December 2006 were excluded because most pa-

tients with a favorable general condition were treated

with one-stage surgery, as judged appropriate by the

attending surgeon.

Surgical mortality was defined as death within 30

days after the surgery. Emergent operation was de-

fined as surgery performed within 4 hours after diag-

nosis. Colorectal cancers were staged according to the

7th edition of the American Joint Committee on Can-

cer TMN system for colorectal cancer.

Patients were divided into subgroups according to

age, sex, tumor location, cancer stage, laboratory data,

and American Society of Anesthesiologists (ASA)

score. All potential predictive factors of surgical mor-

tality were analyzed.

Statistical analysis

Qualitative data were compared by means of the

Yate’s correction of contingency, and two-tailed Fisher’s

exact test. Chi-square test was used to compare quan-

titative data. A two-tailed value of p < 0.05 was con-

sidered statistically significant. The SPSS software

package (SPSS, Chicago, IL) was used to manage pa-

tient data, and perform statistical calculations.

Results

A total of 96 patients were included in the analysis

(Table 1). Sixty patients had primary colorectal can-
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Table 1. Diagnosis of the pateints

Diagnosis Number of patients (% of total)

Malignant disease 63 (65.6%)

Colorectal cancer 60 (62.5%)

Ovarian cancer 2 (2.1%)

Cervical cancer 1 (1.0%)

Benign disease 33 (34.4%)

Diverticulitis 18 (18.8%)

Colon ischemic necrosis 6 (6.3%)

Stercoral ulcer 6 (6.3%)

Pelvic abscess 1 (1.0%)

Toxic megacolon 1 (1.0%)

Sigmoid colon volvulus 1 (1.0%)



cer, and 20 of them had liver or lung metastases diag-

nosed by preoperative computed tomography (CT).

No synchronous metastasectomy was performed in

any of the patients due to unstable medical status and

advanced age. Three patients had large bowel obstruc-

tions caused by cervical or ovarian cancer, and 33 pa-

tients had colorectal emergencies due to benign dis-

eases. Diverticulitis was the most frequent benign di-

agnosis (18.8% of total), followed by ischemic necro-

sis of the colon (6.3%) and stercoral ulcer (6.3%).

Of the 96 patients, there were 49 males and 47 fe-

males (Table 2). Most patients had comorbidities such

as diabetes mellitus (DM), hypertension, heart dis-

ease, chronic obstructive pulmonary disease (COPD),

or previous cerebral vascular accident (CVA). Statisti-

cal analysis revealed that the mortality rate was not in-

fluenced by sex or the presence of an old CVA (p =

1.0). The patients were divided into five age groups,

and analysis indicated the mortality rate increased

with age. For the extremely old age group, the mortal-

ity rate was 31.0% in patients older than 80 years (9

deaths in 29 patients), but only 8.9% (6 patients) in

those younger than 80 years. The presence of COPD

increased the mortality rate from 14% to 30%. The

presence of DM, heart disease, or hypertension was

correlated with an increased mortality rate. However,

analysis of these factors did not reach statistical

significance.

Sixty patients were diagnosed with colorectal can-

cers (Table 3), and 20 patients (33.3%) had distant

metastasis identified on pre-operative CT. Fifty-four

patients (90%) with colorectal cancers presented with

obstruction due to the tumor. The obstruction rate was

not correlated with the stage or location of the tumors,

and some patients with stage I colorectal cancer pre-
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Table 2. Patient characteristics and mortality rate

Category

Number of

patients

(% of total)

Number of

mortalities

(% mortality)

p-value

Sex aaa 1.000 y

Male 49 (51.0%) 8 (16.3%)

Female 47 (49.0%) 7 (14.9%)

Age (y) aaa 0.100 c

65-69 13 (13.5%) 1 (7.7%)0

70-74 27 (28.1%) 2 (7.4%)0

75-79 27 (28.1%) 3 (11.1%)

80-84 14 (14.6%) 4 (28.6%)

� 85 15 (15.6%) 5 (33.3%)

Diabetes mellitus aaa 0.343 f

No 73 (76.0%) 10 (13.7%)0

Yes 23 (24.0%) 5 (21.7%)

Hypertension aaa 0.534 y

No 55 (57.3%) 7 (12.7%)

Yes 41 (42.7%) 8 (19.5%)

Heart disease aaa 0.323 f

No 74 (77.1%) 10 (13.5%)0

Yes 22 (22.9%) 5 (22.7%)

COPD 0.187 f

No 86 (89.6%) 12 (14.0%)0

Yes 10 (10.4%) 3 (30.0%)

Previous CVA 1.000 f

No 75 (78.1%) 12 (16.0%)0

Yes 21 (21.9%) 3 (14.3%)

CVA, cerebrovascular accident; COPD, chronic obstructive

pulmonary disease.
c Chi-square test; y Yate’s correction of contingency; f Fisher’s

exact test.

Table 3. Stage and location of colorectal malignancies

Variables Number of patients (% of total) Obstruction (% of subgroup) Perforation (% of subgroup)

Tumor location

Descending colon 2 (3.3%) 01 (50%) 1 (50%)

Sigmoid colon 17 (28.3%) 15 (88%) 2 (12%)

Upper rectum 16 (26.7%) 15 (94%) 1 (6%)0

Middle or lower rectum 25 (41.7%) 23 (92%) 2 (8%)0

Stage*

I 4 (6.7%) 03 (75%) 1 (25%)

II 20 (33.3%) 19 (95%) 1 (5%)0

III 16 (26.7%) 13 (81%) 3 (19%)

IV 20 (33.3%) 19 (95%) 1 (5%)0

* According to American Joint Committee on Cancer TNM staging system for colorectal cancer, seventh edition, 2010.



sented with bowel obstruction. Twenty-eight of the 33

(90.3%) patients diagnosed with benign disease pre-

sented with a bowel perforation. The three patients

with cervical or ovarian cancer presented with obst-

ruction.

The mortality rates of patients with various peri-

operative factors are presented in Table 4. The overall

surgical mortality rate of patients with colorectal can-

cer was 20%, while the mortality rate of patients with

benign diseases or other types of cancer was 8.3% (p =

0.217). Considering one of the three patients with ma-

lignancies other than colorectal cancer expired after

surgery, the mortality rate was 20.6% for malignant

disease and 6.1% for benign disease (p = 0.116). Pa-

tients with bowel perforations had a mortality rate

much lower than that of patients with obstructions

(8.8% vs. 19.4%, respectively). The administration of

an intra-operative transfusion increased the mortality

rate from 10.2% to 24.3%. However, all these results

did not reach statistical significance. Emergent opera-

tion did not change the mortality rate (p = 1.00).

The mortality rates of patient subgroups by labo-

ratory data are presented in Table 5. Elevated serum

creatinine level or decreased hemoglobin level was

correlated with a statistically significant increased

mortality rate. The mortality rate was also increased

with an elevated white blood cell (WBC) count, but

this trend did not reach statistical significance. In ad-

dition, platelet count was not correlated with mortality

rate (p = 0.506). Furthermore, the mortality rate was

not statistically associated with ASA score (p = 0.777)

(Table 6).

Discussion

This retrospective study focused on predictive

factors of surgical mortality in elderly patients who

underwent Hartmann’s procedure for large bowel ob-

structions or perforations. The study included 96 pa-
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Table 4. Perioperative factors and mortality rate

Factor Number of patients (% of total) Number of mortalities (% of subgroup mortality) p-value

Diagnosis 0.217 y

Colorectal cancer 60 (62.5%) 12 (20.0%)

Other disease 36 (37.5%) 3 (8.3%)

Benign or malignent 0.116 y

Malignent diease 63 (65.6%) 13 (20.6%)

Benign disease 33 (34.4%) 2 (6.1%)

Location of colorectal cancer 0.299 c

Descending colon 2 (2.1%) 01 (50.0%)

Sigmoid colon 17 (17.7%) 02 (11.8%)

Upper rectum 16 (16.7%) 03 (18.8%)

Middle or lower rectum 25 (26.0%) 06 (24.0%)

Obstruction or perforation 0.287 y

Obstruction 62 (64.6%) 12 (19.4%)

Perforation 34 (35.4%) 3 (8.8%)

Emergent operation 1.000 y

No 46 (47.9%) 07 (15.2%)

Yes 50 (52.1%) 08 (16.0%)

Intraoperative transfusion 0.116 y

No 59 (61.5%) 06 (10.2%)

Yes 37 (38.5%) 09 (24.3%)

Cancer stage 0.181 c

I or II 24 (25.0%) 3 (12.5%)

III 16 (16.7%) 5 (31.3%)

IV 20 (20.8%) 4 (20.0%)

c Chi-square test, y Yate’s correction of contingency.



tients who received surgery during the time period

when Hartmann’s procedure was the only recommended

surgical option at our hospital for colorectal emergen-

cies. This design was to eliminate potential selection

bias from the attending physicians.

Elevated serum creatinine or low hemoglobin le-

vel was associated with a statistically significantly in-

creased mortality rate (Table 5). Sebastaiano et al.2 re-

ported that renal failure, old age, high ASA score, and

damage of the proximal colon were risk factors for

postoperative mortality in patients who underwent

surgeries for large bowel obstructions. Turrentine et

al.12 studied 7,696 elderly patients who underwent

various surgeries, and reported that preoperative

transfusion, emergent operation, and weight loss best

predicted morbidity for those 80 years of age and

older. In a national surgical quality improvement pro-

gram, Halabi13 reported that transfusions were associ-

ated with increased mortality, morbidity, length of

stay, and pneumonia in colorectal cancer surgery pa-

tients. In that study, the odds ratio for mortality in pa-

tients who received a perioperative transfusion was

1.78. Ballian et al.14 concluded renal dysfunction, hy-

poalbuminemia, ASA classification, and old age were

predictive factors for 30-day surgical mortality in pa-

tients with colonic diverticulitis.

We found that older age, increased WBC count,

diabetes mellitus, hypertension, heart disease, COPD,

and perioperative transfusion were associated with in-

creased mortality (Table 2). However, statistical sig-

nificance was not reached, and this is likely due to the

small number of cases. Other studies have reported

these factors are statistically significantly related to

surgical mortality in patients with colon obstruction,

colon cancer, the elderly, anastomosis leakage, colon

diverticulitis, and colon perforation.1,2,11,12,14-18

Surgery performed within 4 hours vs. after 4 hours

was not associated with a difference in mortality rate

in our study (Table 4). A prolonged waiting time be-

fore surgery will increase the severity of local con-

tamination in patients with perforations, and physio-

logical stress induced by bacterial translocation in ob-

structed patients. We suppose that a delay of treatment

did not increase the mortality rate because the pathol-

ogy was adequately treated and antibiotics were effec-

tive.

The mortality rates were 20.0% and 8.3% in pa-

tients with and without colorectal cancer, respectively

(p = 0.217). If the patients were divided by malignant

or benign disease, the surgical mortality rates were

20.6% and 6.1%, respectively (p = 0.116). We think

the increased mortality rate of the cancer patients was

related to numbers of patients with obstructions caused

by the cancers (54 of 60 patients with colorectal can-

cer, and 57 of 63 patients with any cancer, Table 3). In

a study of risk factors of mortality in elderly patients

who underwent surgery in an elective setting for colo-
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Table 5. Laboratory data and mortality rates

Laboratory data

Number of

patients

(% of total)

Number of

mortalities

(% subgroup

mortality)

p-value

WBC count (1000/mm3) 0.157 c

< 5 13 (13.5%) 1 (7.1%)0

5-10 47 (49.0%) 5 (10.6%)

10-15 26 (27.1%) 5 (19.2%)

> 15 10 (10.4%) 4 (40.0%)

Serum creatinine (mg/dl) 0.015 c

< 1.5 68 (70.8%) 6 (8.8%)0

1.5-2.0 14 (14.6%) 4 (28.6%)

> 2 14 (14.6%) 5 (35.7%)

Hemoglobin (gm/dl) 0.010 c

< 8.5 6 (6.3%) 3 (50.0%)

8.5-9.9 19 (19.8%) 1 (5.3%)0

10-11.9 31 (32.3%) 8 (25.8%)

� 12 40 (41.7%) 3 (7.5%)0

Platelet count (�1000/mm3) 0.506 c

< 60 3 (3.1%) 0 (0.0%)0

60-119 5 (5.2%) 1 (20.0%)

120-330 78 (81.2%) 11 (14.1%)0

> 330 10 (10.4%) 3 (30.0%)

c Chi-square test.

Table 6. The ASA scores and mortality rate

No. of patients

(% of total)

No. of mortality

(% subgroup mortality)
p-value

ASA score 0.777 c

I 7 (7.3%) 0 (0.0%)0

II 46 (47.9%) 7 (15.2%)

III 37 (38.5%) 7 (18.9%)

IV 6 (6.3%) 1 (16.7%)

c Chi-square test.



rectal cancers, the overall mortality rate was 15.5%.11

However, a mortality rate of 37% was reported for pa-

tients who underwent emergent colectomies for ful-

minant Clostridium difficile infection.19 Our study did

not included cases with this diagnosis. Ballian et al.14

reported a 30-day postoperative mortality rate of 5.1%

in patients with perforated diverticulitis. Turrentine et

al.12 reported an overall surgical mortality rate of 7%

in patients 80 years of age and older who underwent

any type of surgery. Our results are comparable to the

results of the aforementioned studies.

We found that mortality rate was not related to

colorectal cancer stage (Table 3). This observation

suggested that in our patients the surgical mortalities

were the result of cancer complications, rather than

cancer progression. In our experience, malignant dis-

ease did not cause death in of itself. Malignant dis-

eases resulted in patient mortality by inducing organ

failure in the terminal disease stage after tumor pro-

gression and metastasis.

The mortality rate was 8.8% in patients with per-

forations, and 19.4% in patients with obstructions

(Table 4). These findings indicate that colon perfora-

tions, with fecal peritonitis or abscess formation, did

not create a physiological impact greater than that re-

sulting from a colon obstruction. We suppose that the

physiological impact induced by perforation is due to

stool leakage and bacterial contamination. However,

these factors were relieved quickly after surgical re-

section, peritoneal irrigation, and drain tube insertion.

The physiological stress induced by obstructions was

the effect of sepsis caused by bacterial translocation

into the blood stream. Bowel stasis will persist for

days after a major abdominal surgery, and bacteria

translocation will not be eradicated immediately after

the surgical intervention. We think that Hartmann’s

procedure may create a new physiological impact in

patients with obstructions, and relief of the obstruc-

tion did not occur soon enough to save the life of some

of these patients.

We did not find a statistically significant relation

between ASA score and mortality (p = 0.777) (Table

6). The small number of total patients, and patients

with scores of I and IV (only 13 of 96 patients) might

contribute to the lack of statistical significance.

According to our data, elevated serum creatinine

level and low hemoglobin level were statistically sig-

nificant predictive factors of surgical mortality for el-

derly patients who underwent Hartmann’s procedure.

We suggest surgeons treat these high risk patients with

surgery as soon as possible to stop bleeding and suffi-

cient fluid to avoid deterioration of renal function.

Conclusions

Elevated serum creatinine and low hemoglobin

level were predictive factors of surgical mortality in

elderly patients who underwent Hartmann’s proce-

dure for colorectal emergencies.
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原    著

老年人因大腸直腸急症接受哈特曼手術後

手術死亡的預測因子

徐大聞 1,3  魏昌國 2,3  張群明 2,3  林世彬 2  林俊宏 2,3

李政鴻 2,3  吳晉嘉 1,2,3  尹文耀 2,3

1大林慈濟醫院  大腸直腸外科

2大林慈濟醫院  一般外科

3慈濟大學醫學院

目的  穿孔與阻塞是最常見的大腸直腸外科急症，哈特曼手術至今仍然常被使用於處置
大腸直腸急症，高齡會顯著增加手術的併發症與死亡機率，本研究經由分析病歷紀錄，

試圖找出高齡者接受哈特曼手術後死亡的預測因子。

方法  從 2002年 1月到 2006年 12月，將年齡大於等於 65歲並且因大腸直腸外科急症
接受哈特曼手術的病人的病歷紀錄加以分析，病人被依性別、年齡、診斷、腫瘤位置、

癌症分期、檢驗數據、手術前後事件、以及美國麻醉學會 (ASA) 分數加以分組，分析
所有可能預測手術死亡的因子。

結果  總共 96 位病患被列入分析，六十位病人罹患大腸直腸癌，三位有子宮頸或是卵
巢癌，三十三位為良性疾病造成的大腸直腸外科急症。慢性阻塞性肺病、糖尿病、心臟

病、或是高血壓跟死亡率的增加有相關，但是未達到統計學上的意義。穿孔的病人較阻

塞的病人有較低的死亡率 (8.8% 與 19.4%)，但是仍然未達到統計學上的意義 (p =
0.287)，升高的血清肌酸酐濃度或是降低的血紅素濃度跟手術後死亡率的增加有達到統
計學上的相關性。

結論  血清肌酸酐上升與血紅素降低是老年人因大腸直腸外科急症接受哈特曼手術後手
術死亡的預測因子。

關鍵詞  哈特曼手術、預測因子、手術死亡、老年人。




