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a b s t r a c t

Total colectomy (TC) is a valid option for cancer treatment in selected cases. Emergency presentation,
association to familial adenomatous polyposis (FAP) or intestinal bowel disease (IBD), hereditary non-
polyposis cancer (HNPCC), and synchronous tumors are the common indications to TC for cancer. Despite
potential high morbidity and mortality rates for worse general health conditions of the advanced age it
has even suggested for elderly patients.

We reviewed our experience to analyze the current role of TC comparing different results between
young and elderly patients.

During the period 1990e2012, 76 patients were operated on TC for cancer. Patients were divided in
two groups according to the age [<65 e group A (young) and >65 years old e group B (elderly)] and
were compared their systemic and surgical complication, considering the presence of comorbidities, ASA
score, lifestyle habits, elective or emergency presentation.

Morbidity rate was 7.7% and 38.8% in young and elderly patients respectively.
21 systemic complications (3 in group A and 18 in group B) occurred in 17 patients (22.36%) (with the

coexistence of two complications in 4 patients belonging to the group B. There were 6 surgical com-
plications (7.9%) (3 in group A and 3 in group B): anastomotic leakage 3, major wound infections 2,
postoperative bleeding 1; no intra-abdominal abscess were observed. In 2 cases (2.6%) (1 anastomotic
leak and 1 intra-abdominal postoperative hemorrhage) was needed a reoperation.

We observed only 2 deaths in the elderly.
High ASA score and emergency were associated with worst results. Systemic complications were more

frequent in elderly patients cause of significant comorbidities, while the incidence of surgical compli-
cations was similar and according to literature.

Besides the classic indications, it is a viable surgical option also in cancer associated with complicated
diverticulitis. Our data show that TC is a safe and effective procedure providing good results even in
elderly patients, when combined with a careful preoperative evaluation and age is not an absolute
controindication to this procedure.

© 2014 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.
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Table 1
TC for cancer (76 pts.): comorbidities, ASA score and lifestyle habits in young (group
A) and elderly patients (group B).

Group A (39) Group B (37)

n % n %

Comorbidities
Obesity 4 10.25 5 13.5
Cardiovascular disease 11 28.2 30 81
Respiratory disease 4 10.25 14 37.8
Nephropathies 2 5.12 9 24.3
Liver disease 2 5.12 5 13.5
Dyslipidemia 3 7.7 3 8.10
Diabetes 3 7.7 8 21.6
ASA score
� II 21 53.9 12 32.5
>III 18 46.1 25 67.5
Lifestyle habitus
Smoke 18 46 11 29.7
Alcohol abuse 10 25.6 4 10.8

Table 2
Surgical procedures according to pathologies and patient's age.

Group A (39) Group B (37) Total

IRA PCT IPAA IRA PCT IPAA

Cancer on FAP e 3 1 4
HNPCC 10 8 18
Cancer on IBD 2 1 3
Synchronous tumors 4 3 10 17
Emergency presentation 14 16 30
Cancer and complicated concomitant

diverticulitis
1 3 4

Total 29 5 5 37 76

IRA ¼ total colectomy þ ileo-rectal anastomosis;
PCT ¼ proctocolectomy þ definitive ileostomy; IPAA ¼ restorative
proctocolectomy þ ileoanal anastomosis and interposition of ileal reservoir.
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1. Introduction

In the last years the incidence of colorectal cancer (CRC) has
increased in our population and more and more patients, even in
advanced age, may need surgical treatment.

The surgeon has to choose between a limited colectomy or a
more extensive resection, such as a total colectomy. There are many
factors that can influence this decision, including the presence of
familial syndrome (FAP, HNPCC), or an emergent obstructed colon.

Total Colectomy, is the removal of the entire large bowel, with or
without intestinal continuity restoration [(i.e. TC þ ileo-rectal
anastomosis (IRA), total proctocolectomy and ileoanal anastomosis
with the interposition of an ileal pouch (IPAA), total proctocolec-
tomy with definitive ileostomy (PCT)].

The aim of this report is to review literature and our experience
for understanding the current role played by age, with some
associated factors, and the elective and emergency surgery, that
influence morbidity and mortality in patients candidate to TC.

2. Material and methods

From an overall series of 185 patients operated on TC for benign
(FAP, IBD, ischemic colitis) and malignant conditions during the
period 1990e2012, we selected 76 CRC affected patients [(aged
38e81 years old), m/f ratio ¼ 1.2].

Data were collected from clinical records for all patients un-
dergoing a total colectomy for cancer in our institute in an over 20-
ys period.

According to the age we divided the patients in two groups:
Group A) 39 patients younger than 65 y.o. (range 38e65) m/f

ratio ¼ 1.2.
Group B) 37 patients older than 65 y.o.(range 66e85) m/f

ratio ¼ 1.2.
Data points included: patient demographics, comorbidities,

operative details, clinical presentation, postoperative complica-
tions and mortality. In all patients we analyzed the presence of
comorbidities (obesity, cardiovascular diseases, respiratory, kidney
or liver disease, dyslipidemia, diabetes), lifestyle habits (smoking,
alcohol abuse) and ASA grade, elective or emergency surgery.

Systemic one (pulmonary, cardiac, renal and liver failure, pul-
monary embolism, urinary tract infections) and surgical compli-
cations (anastomotic leakage, abdominal bleeding, and wound
infection) have been related to the state of preoperative ASA score
and to tumor presentation at diagnosis (elective or emergency
colectomy).

Statistical analysis was evaluated with chi square test consid-
ering a confidence interval of 95% and a significance for values of
p < 0.005 between groups.

3. Results

76 patients [(aged 38e81 years old), m/f ratio ¼ 1.2] were
operated on TC for cancer.

Comorbidities in group A and group B are indicated in Table 1.
Many patients contemporaneously presented at the same time
more than one disease. Cardiovascular diseases were the most
frequent comorbidities in both groups (with significative higher
incidence in elderly) followed by respiratory and renal failure. More
patients in group B presented a high ASA score; 46.1% and 67.5% had
a score > III in group A and B respectively (p¼ 0.06). Instead, higher
rates of smoke or of alcohol abuse weremainly found among young
ones.

IRA 66 (53 handsewn side-to-end anastomosis and 13 me-
chanical end-to-end anastomosis), PCT 5 and IPAA 5 (all handsewn
suture) were performed in open surgery. No patient had diverting
loop ileostomies. Surgical procedures according to concomitant
pathologies and patient's age are summarized in Table 2.

Recovery of bowel function was on average in the third post-
operative day and mean hospital stay was 11.5 days (range 9e23).

Morbidity rate was 7.7% and 38.8% respectively in young and
elderly patients.

21 systemic complications (3 in group A and 18 in group B)
occurred in 17/76 patients (22.36%) (with the coexistence of two
complications in 4 patients belonging to the group B) (Table 3).

Overall mortality was 2.6%, both patients were elderly (group B)
and died respectively for acute myocardial infarction (AMI) and
pulmonary thromboembolism (PTE).

Therewere 6 surgical complications (7.9%) (3 in group A and 3 in
group B): 3 anastomotic leakage, 2 major wound infections, 1
postoperative bleeding, No intra-abdominal abscess was observed.
In 2 cases (2.6%), 1 anastomotic leak and 1 intra-abdominal post-
operative hemorrhage, a loop ileostomy and a drainage were
respectively performed. Therewas no statistical difference between
the two groups (p ¼ 0.946).

Higher ASA score and emergency presentation were associated
to higher rates of systemic and surgical complications (Table 4).

43/76 patients had and ASA > III score and 14 (32.5%) out of
them [3 (16.6%) in group A and 11 (44%) in group B] had systemic
complications, likewise 83.3% of surgical complications verified in
patients with ASA >3 score too.

11/30 (36.6%) operated on emergency had systemic complica-
tions, compared to 13% of morbidity rates in elective surgery. In
aged patients systemic and surgical complications rates varied
between elective and emergency increasing from 23.8% (5/21 pts.)



Table 3
Systemic and surgical complications after 76 TC for cancer.

Systemic complications Group A (3) Group B (14)

Lower urinary tract infection (UTI) 3 4
Respiratory complications e 6
Cardiac failure e 3
Pulmonary embolism (PTE) e 1
Acute renal failure e 3
Liver failure e 1

Surgical complications Group A (3) Group B (3)

Anastomotic leakage 1 2
Hemorrhage 1 e

Major wound infections 1 1
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to 56.25% (9/16 pts) and from 4.76% (1/21 pts) to 12.5% (2/16 pts.)
respectively. The systemic complications are statistically significant
in group a (p ¼ 0.047) and b: (p ¼ 0.017), while surgical compli-
cations in the two groups are not statistically significant (p ¼ 0.658
in group A and p ¼ 0.626 in group B).
4. Discussion

Our specific interest on colo-rectal surgery, and particularly on
TC for benign disease (FAP, IBD) [9e18] and for cancer, with a first
review concerning a 10 years-experience [19], led us to examine
our whole experience in a period of more than 20 years.

In recent years TC for cancer has carved out a role in selected
cases, attracting many researcher's attention. Several studies
compared surgical, functional and oncological results between TC
and “typical” segmental colectomy [1e5] and between open and
laparoscopic procedures [1e8] without significant differences.

Emergency subtotal or total colectomy has been considered for
cancer treatment, as it achieves in one-stage relief of bowel
obstruction and tumor resection by encompassing a massively
distended and fecal-loaded colon with ischemic lesions and serous
tears on the cecum. It ensures restoration of intestinal continuity,
via a “safe” ileocolonic anastomosis, and removes occasional
proximal and distal lesions to the index cancer, when in emergency
presentation is not possible to perform a colonoscopy.

The treatment of acutely obstructed carcinoma of the left colon
still represents a matter of controversy. Traditionally, left-sided
acute bowel obstruction is treated by a staged procedure, because
immediate resection and anastomosis, in a massive distended and
unprepared colon, carries a high complication rate [20e24]. The
cumulativemorbidity andmortality of staged procedures, however,
are so high that justified a less conservative surgery [20e24].
Several recent studies have been published advocating the advan-
tages of primary resection with immediate anastomosis, after
decompression and cleansing of the obstructed colon [2,25e28].

Currently TC is also indicated for cancer at diagnosis of FAP or
IBD, HNPCC, synchronous or sporadic tumors [29]. In our experi-
ence we observed high frequencies of inherited disorders in
younger patients and in emergency presentation in elderly. Apart
from the common indications, we decided to perform TC even in
presence of other benign pathologies involving the entire colon
(i.e.: proximal cancer þ complicated distal diverticulitis) associated
to CRC.

Some researchers have pointed out their attention on preoper-
ative factors, that may increase morbidity and mortality, such as
laboratory parameters (presence of ascites, serum
sodium > 145 mEq, ASA grade, and a low serum albumin) or pre-
sentation at diagnosis (i.e. obstruction, perforation, lower gastro-
intestinal bleeding).
An interesting study from Klima [32] in 2012, identified 17
statistically significant factors between the patients who died and
those who lived after all kind of colectomies. These factors included
age, BMI, COPD, ESRD, mild renal insufficiency, peripheral vascular
disease, need for surgery within 24 h of presentation, high ASA
grade, perforated viscus, obstruction, requirement for blood
transfusion, open surgery, prolonged OR time, postoperative
complication, colectomy location, diagnosis code (ischemia), and
the need for subtotal colectomy. Using stepwise logistic regression,
six factors were identified as independent predictors of mortality:
ASA grade, age, urgent case, subtotal colectomy, open resection, and
preoperative obstruction. Interestingly, diagnosis code and BMI had
no bearing on 30-d mortality.

Three main factors were nearly seen in every study [30e33] ASA
score, emergency colectomy, and age e as the most important
predictors of mortality. In our series we focused on patient's gen-
eral health conditions and cancer presentation (emergency sur-
gery), which has a relevant role in determining postoperative
complications.

Preoperative evaluation revealed, as expected, more comor-
bidities in elderly with reversed trend to some lifestyle habits
(smoking and alcohol consumption). Consequently, it is easy to
understand that systemic complications were more frequent in
elderly patients and the incidence of these complications was
directly related to the distribution of preoperative pathologies.

Surgical complication rates were comparable in the two groups.
Anastomotic leak occurred in 3 cases (4.3%) [1 (2.9%) in group A and
2 (5.4%) in group B], 2/3 resolved with fasting and total parenteral
nutrition (TPN). Wound infection was a case-by-side, and was al-
ways found after emergency procedures. In 2 cases a reoperation
was performed: 1 relaparotomy for postoperative intra-abdominal
bleeding in group A, and 1 temporary ileostomy for anastomotic
leak in group 2.

Average 30-d in-hospital mortality following all kind of colec-
tomy (segmental and total) has a wide variation in the literature
ranging from 0%to 80% [33e37]. Multiple studies have helped to
identify risk factors for mortality in specific populations of patients.
Age, the need for emergent operation, and preoperative American
Society of Anesthesiology score (ASA) have commonly been iden-
tified as major risk factors increasing mortality as much as 2- to 11-
fold [32,33,38e41]. In some countries this may contribute to gen-
eral surgeons having a higher mortality postoperatively than re-
ported by colorectal surgeons, given the greater number of
emergent presentations with which general surgeons must deal.

Emergent colectomy has been defined differently in a number of
studies, making it difficult to standardize what a true emergency in
colectomy surgery (emergent e within 2 h e and urgent cases e

within 24 h) The need for emergent surgery may increase the rate
of death as much as 11-fold [30,33]. In our series 2 patients died
after TC, both among elderly patients (AMI and PTE), who already
had significant preoperative risk factors and were operated on
occlusive cancer. Mortality rate among elderly patients was,
therefore, 5.4%, in line with other reports [1e5], but it amounts on
12.5% among those operated on emergency.

The average hospital stay was quite similar in two groups: 10
and 11 days respectively for group A and B.

We strongly agree with Kilma [30] who has stated that the
improving outcomes in patients undergoing colorectal resection is
a difficult task but starts with determining one's outcomes and
improving upon weaknesses. Informing patients and their families
of the overall prognosis is important in screening patients for sur-
gery and weighing the risks associated with a particular procedure.

Patients undergoing elective procedures must receive an
appropriate work-up and medical optimization to stabilize the
physiologic factors noted commonly in previous predictive models.



Table 4
TC for cancer: analysis of complications related to patient's ASA score, elective and
emergency surgery.

Overall Group A Group B

Systemic complications (17)
ASA � II 3/33 (9%) e/21 3/12 (25%)
ASA � III 14/43 (32.5%) 3/18 (16.6%) 11/25 (44%)
Elective surgery 6/46 (13%) 1/25 (4%) 5/21 (23.8%)
Emergency 11/30 (36.6%) 2/14 (14.3%) 9/16 (56.2%)
Surgical complications (6)
ASA � II 1/33 (3.03%) 1/21 (4.7%) e/12
ASA � III 5/43 (11.6%) 2/18 (11.1%) 3/25 (12%)
Elective surgery 3/46 (6.5%) 2/25 (8%) 1/21 (4.7%)
Emergency 3/30 (10%) 1/14 (7.1%) 2/16 (12.5%)
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Even more importantly, elderly patients undergoing colon resec-
tion for any reason need to understand the benefits and risks of
their procedure as well as any available medical management
strategies.

Patients with an ASA score �3 and those with acute emergency
are oftentimes not afforded the opportunity of an appropriate
workup and stabilization.

5. Conclusions

TC has currently a well established role even in cancer treat-
ment. Presence of cancer associated to FAP or RCU, HNPCC, syn-
chronous sporadic CRC, emergency presentation are the main
indications with as good results as after typical resections.
Currently it should be emphasized that the safety and the good
results linked to TC also in oncologic diseases has allowed us to
extend its indications, in selected cases, even to different conditions
such as the presence of proximal cancer associated with benign
distal pathologies (i.e. right colon cancer þ diffuse distal
diverticulitis).

Morbidity and mortality rates are slightly higher in the elderly
and Higher ASA. These data are acceptable and are not statistically
significant. Comorbidities play a relevant role, because, as pre-
dictable, oldest people often present more and much serious pre-
operative pathologies.

Our experience further confirms that TC may be a safe proce-
dure even in elderly. A cautious patient's selection with careful
preoperative evaluation of comorbidities and an appropriate pre-
operative preparation are strongly needed to improve surgical
results.

Ethical approval

The manuscript concerns an observational and retrospective
study, so it doesn't require Ethical Approval.

Sources of funding

All Authors have no source of funding.

Author contribution

Nicola Carlomagno: Participated substantially in conception,
design, and execution of the study and in the analysis and inter-
pretation of data; also participated substantially in the drafting and
editing of the manuscript.

Michele L. Santangelo: Participated substantially in conception,
design, and execution of the study and in the analysis and inter-
pretation of data.
Bruno Amato: Participated substantially in conception, design,
and execution of the study and in the analysis and interpretation of
data.

Armando Calogero: Participated substantially in conception,
design, and execution of the study and in the analysis and inter-
pretation of data.

Michele Saracco: Participated substantially in conception,
design, and execution of the study and in the analysis and inter-
pretation of data.

Cristiano Cremone: Participated substantially in conception,
design, and execution of the study and in the analysis and inter-
pretation of data.

Agnese Miranda: Participated substantially in conception,
design, and execution of statistical analysis.

Concetta Dodaro: Participated substantially in conception,
design, and execution of the study and in the analysis and inter-
pretation of data.

Andrea Renda: Participated substantially in conception, design,
and execution of the study and in the analysis and interpretation of
data; also participated substantially in the drafting and editing of
the manuscript.
Conflicts of interest

All Authors have no conflict of interests.
References

[1] S. Hennekinne-Mucci, J.J. Tuech, E. Br�ehant O Lermite, R. Bergamaschi,
P. Pessaux, J.P. Arnaud, Emergency subtotal/total colectomy in the manage-
ment of obstructed left colon carcinoma, Int. J. Colorectal Dis. 21 (6) (2006
Sep) 538e541 (Epub 2005 Oct 14).

[2] B.M. Stephenson, A.A. Shandall, R. Farouk, G. Griffith, Malignant left-sided
large bowel obstruction managed by subtotal/total colectomy, Br. J. Surg. 77
(1990) 1098e1102.

[3] The SCOTIA Study Group, Single-stage treatment for malignant left-sided
colonic obstruction: a prospective randomised clinical trial comparing sub-
total colectomy with segmental resection following intraoperative irrigation,
Br. J. Surg. 82 (1995) 1622e1627.

[4] J.A. Torralba, R. Robles, P. Parrilla, J.A. Lujan, R. Liron, A. Pi~nero, J.A. Fernandez,
Subtotal colectomy versus intraoperative colonic irrigation in the manage-
ment of obstructed left colon carcinoma, Dis. Colon Rectum 41 (1998) 18e22.

[5] M.Z. Papa, T. Karni, M. Koller, E. Klein, D. Scott, D. Bersuk, M. Sareli, G. Ben Ari,
Avoiding diarrhea after subtotal colectomy with primary anastomosis in the
treatment of colon cancer, J. Am. Coll. Surg. 184 (1997) 269e272.

[6] S.M. Ng, J.C.M. Li, J.F.Y. Lee, R.Y. Yiu, K.L. Leung, Laparoscopic total colectomy
for colorectal cancers: a comparative study, Surg. Endosc. 20 (2006)
1193e1196.

[7] C.P. Delaney, E. Chang, A.J. Senagore, M. Broder, Clinical outcomes and
resource utilization associated with laparoscopic and open colectomy using a
large national database, Ann. Surg. 247 (5) (2008 May) 819e824.

[8] M.S. McNevin, T. Bax, M. MacFarlane, M. Moore, S. Nye, C. Clyde, P. Lin,
S. Beyersdorf, R. Ahmad, D. Bates, Outcomes of a laparoscopic approach for
total abdominal colectomy and proctocolectomy, Am. J. Surg. 191 (5) (2006
May) 673e676.

[9] M. De Rosa, M.I. Scarano, L. Panariello, L. Morelli, G.G. Riegler, G.B. Rossi,
A. Tempesta, G. Romano, A. Renda, G. Pettinato, P. Izzo, The mutation spec-
trum of the APC gene in FAP patients from southern Italy: detection of known
and four novel mutations, Hum. Mutat. 21 (6) (2003) 655e656.

[10] P. Nastro, M. Sodo, C.A. Dodaro, S. Gargiulo, W. Acampa, U. Bracale, A. Renda,
Intraoperative radiochromoguided mapping of sentinel lymph node in colon
cancer, Tumori 88 (4) (2002 JuleAug) 352e353.

[11] M. De Rosa, M.I. Scarano, L. Panariello, N. Carlomagno, G.B. Rossi, G. Riegler,
P. Borgheresi, A. Renda, P. Izzo, Three submicroscopic deletions at the APC
locus and their rapid detection by quantitative-PCR analysis, Eur. J. Hum.
Genet. 7 (6) (1999) 695e703.

[12] M.I. Scarano, M. De Rosa, L. Panariello, N. Carlomagno, G. Riegler, G.B. Rossi,
L. Bucci, G. Pesce, F. Toni, A. Renda, P. Izzo, Familial adenomatous polyposis
coli:five novel mutations in exon 15 of the adenomatous polyposis coli(APC)
gene in Italian patients. Mutations in brief no. 225. Online, Hum. Mutat. 13 (3)
(1999) 256e257.

[13] L. Panariello, M.I. Scarano, M. De Rosa, L. Capasso, A. Renda, G. Riegler,
G.B. Rossi, P. Izzo, hMLH1 mutations in hereditary nonpolyposis colorectal
cancer kindres. Mutation in brief no. 182. Online, Hum. Mutat. 12 (3) (1998)
216e217.

http://refhub.elsevier.com/S1743-9191(14)00847-4/sref1
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref1
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref1
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref1
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref1
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref1
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref2
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref2
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref2
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref2
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref3
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref3
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref3
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref3
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref3
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref4
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref4
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref4
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref4
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref4
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref5
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref5
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref5
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref5
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref6
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref6
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref6
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref6
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref7
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref7
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref7
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref7
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref8
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref8
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref8
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref8
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref8
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref9
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref9
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref9
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref9
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref9
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref10
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref10
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref10
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref10
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref10
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref11
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref11
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref11
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref11
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref11
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref12
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref12
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref12
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref12
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref12
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref12
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref13
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref13
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref13
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref13
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref13


N. Carlomagno et al. / International Journal of Surgery 12 (2014) S135eS139 S139
[14] A. Renda, F. Iovino, L. Capasso, L. Ricciardelli, V. Tammaro, W. Acampa, Radi-
oimmunoguided surgery in colorectal cancer: a 6-year experience with four
different technical solutions, Semin. Surg. Oncol. 15 (4) (1998) 845e850.

[15] M.I. Scarano, P. Izzo, M. DeRosa, M. Gentile, L. Bucci, G.P. Ferulano,
N. Carlomagno, A. Renda, G. Guanti, P. Izzo, Three novel germilne mutations in
the adenomatous polyposis coli, Hum. Mutat. 9 (2) (1997) 191e193.

[16] A. Renda, N. Carlomagno, F. Toni, L. Papasso, P. Peluso, M. Paterno. Possibility
of presymptomatic diagnosis of familial polyposis coli. Ann. Ital. Chir. 65 (3)
345e349.

[17] M. Porcellini, A. Renda, L. Selvetella, B. Bernardo, M. Baldassarre, Intestinal
ischemia after aortic surgery, Int. Surg. 81 (2) (1996 ApreJun) 195e199.

[18] S. Spiezia, N. Carlomagno, M. Santangelo, R. Romagnuolo, C. Imbimbo,
A. Renda, Gangrenous ischemic colitis complicating Tauber's procedure, Chir.
Turin 26 (3) (2013) 249e252. June.

[19] S. Grassia, C. La Tessa, S. Spiezia, R. Romagnolo, N. Carlomagno, C. Dodaro,
A. Renda, Is total colectomy for colorectal cancer controindicated for elderly
patients? BMC Geriatr. 11 (Suppl. 1) (2011) A24.

[20] J.P. Arnaud, J.J. Tuech, R. Duplessis, P. Pessaux, Role of subtotal/total colectomy
in emergency treatment of occlusive cancer of the left colon, Ann. Chir. 53 (10)
(1999) 1019e1022.

[21] C. Tohm�e, G. Chakhtoura, B. Abboud, R. Noun, R. Sarkis, H. Ingea, P. Farah,
A. Ghossain, Subtotal or total colectomy as surgical treatment of left-sided
occlusive colon cancer, J. Med. Liban. 56 (4) (2008 OcteDec) 198e202.

[22] J. Clark, A. Hall, A.R. Mussa, Treatment of obstructing cancer of the colon and
rectum, Surg. Gynecol. Obstet. 141 (1975) 541e544.

[23] S.N. Carson, S.M. Poticha, T.W. Shields, Carcinoma obstructing the left side of
the colon, Arch. Surg. 122 (1977) 523e526.

[24] R.K.S. Phillips, R. Hittinger, J.S. Fry, L.P. Fielding, Malignant large bowel
obstruction, Br. J. Surg. 72 (1985) 296e3024.

[25] A.A. Deutsch, A. Zelikovski, A. Sternberg, R. Reiss, One-stage subtotal colec-
tomy with anastomosis for obstructing carcinoma of the left colon, Dis. Colon
Rectum 26 (1983) 227e230.

[26] A.V. Pollock, M.J. Palyforth, M. Evans, Perioperative lavage of the obstructed
left colon to allow safe primary anastomosis, Dis. Colon Rectum 30 (1987)
171e173.

[27] N.J. Carty, A.P. Corder, C.D. Johnson, Colostomy is no longer appropriate in the
management of uncomplicated large bowel obstruction: true or false? Ann. R.
Coll. Surg. Engl. 75 (1993) 46e51.
[28] G.T. Deans, Z.H. Krukowski, S.T. Irwin, Malignant obstruction of the left colon,
Br. J. Surg. 81 (1994) 1270e1276.

[29] A. Renda, Multiple Primary Malignancies, Springer, 2009.
[30] D.A. Klima, R.A. Brintzenhoff, N. Agee, A. Walters, B.T. Heniford, G. Mostafa,

Association for Academic Surgery, A review of factors that affect mortality
following colectomy, J. Surg. Res. 174 (2012) 192e199.

[31] C. Rispoli, N. Rocco, L. Iannone, B. Amato, Developing guidelines in geriatric
surgery: role of the grade system, BMC Geriatr. 9 (Suppl. 1) (2009) A99.

[32] W.E. Longo, K.S. Virgo, F.E. Johnson, C.A. Oprian, A.M. Vernava, T.P. Wade,
M.A. Phelan, W.G. Henderson, J. Daley, S.F. Khuri, Risk factors for morbidity
and mortality after colectomy for colon cancer, Dis. Colon Rectum 43 (2000)
83.

[33] B. Amato, L. Sivero, G. Vigliotti, et al., Surgery for cancer in the elderly: state of
the art, Chir. Turin 26 (4) (2013) 313e315.

[34] D. Loffredo, A. Marvaso, S. Ceraso, et al., Minimal invasive surgery in treatment
of liver metastases from colorectal carcinomas: case studies and survival
rates, BMC Surg. 13 (Suppl. 2) (2013) S45.

[35] S. Biondo, D. Pares, R. Frago, J. Martí-Ragu�e, E. Kreisler, J. De Oca, E. Jaurrieta,
Large bowel obstruction: predictive factors for postoperative mortality, Dis.
Colon Rectum 47 (2004) 1889.

[36] S. Perrotta, G. Quarto, V. Desiato, et al., TEM in the treatment of recurrent
rectal cancer in elderly, BMC Surg. 13 (Suppl. 2) (2013) S56.

[37] J.H. Marks, U.B. Kawun, W. Hamdan, G. Marks, Redefining contraindications to
laparoscopic colorectal resection for high-risk patients, Surg. Endosc. 22
(2008) 1899.

[38] V.W. Fazio, P.P. Tekkis, F. Remzi, I.C. Lavery, Assessment of operative risk in
colorectal cancer surgery: the Cleveland Clinic Foundation colorectal cancer
model, Dis. Colon Rectum 47 (2004) 2015.

[39] C. Brown, L. Poritz, W. Stephen, Canadian Association of General Surgeons,
The American College of Surgeons, The Canadian Society of Colorectal Sur-
geons, and The American Society of Colon and Rectal Surgeons: evidence
based reviews in surgery e colorectal surgery, Dis. Colon Rectum 53 (2010)
483.

[40] B. Amato, M. Donisi, C. Rispoli, et al., Enhanced recovery after surgery (ERAS)
program in the elderly: is it feasible? Chir. Turin 26 (4) (2013) 307e308.

[41] T.L. Kwan, F. Lai, C.M. Lam, W.C. Yuen, A. Wai, Y.C. Siu, E. Shung, W.L. Law,
Population-based information on emergency colorectal surgery and evalua-
tion on effect of operative volume on mortality, World J. Surg. 32 (2008) 2077.

http://refhub.elsevier.com/S1743-9191(14)00847-4/sref14
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref14
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref14
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref14
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref15
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref15
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref15
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref15
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref16
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref16
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref16
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref16
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref17
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref17
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref17
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref17
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref18
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref18
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref18
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref19
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref19
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref19
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref19
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref20
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref20
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref20
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref20
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref20
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref20
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref21
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref21
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref21
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref22
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref22
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref22
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref23
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref23
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref23
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref24
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref24
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref24
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref24
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref25
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref25
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref25
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref25
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref26
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref26
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref26
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref26
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref27
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref27
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref27
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref28
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref29
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref29
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref29
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref29
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref30
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref30
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref31
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref31
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref31
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref31
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref32
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref32
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref32
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref33
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref33
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref33
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref34
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref34
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref34
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref34
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref35
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref35
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref36
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref36
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref36
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref37
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref37
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref37
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref38
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref38
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref38
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref38
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref38
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref38
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref39
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref39
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref39
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref40
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref40
http://refhub.elsevier.com/S1743-9191(14)00847-4/sref40

	Total colectomy for cancer: Analysis of factors linked to patients' age
	1 Introduction
	2 Material and methods
	3 Results
	4 Discussion
	5 Conclusions
	Ethical approval
	Sources of funding
	Author contribution
	Conflicts of interest
	References


