
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/337478978

Histotype influences emergency presentation and prognosis in colon cancer

surgery

Article  in  Langenbeck's Archives of Surgery · November 2019

DOI: 10.1007/s00423-019-01826-6

CITATIONS

2
READS

25

11 authors, including:

Some of the authors of this publication are also working on these related projects:

Peritoneal expression of Matrilysin helps identify early post-operative recurrence of colorectal cancer View project

Mo1702 Outpatient Anal Exploration and Fistula Treatment in Patients With Symptomatic Peri-Anal Crohn's Disease. Preliminary Report View project

Simone Sibio

Sapienza University of Rome

54 PUBLICATIONS   707 CITATIONS   

SEE PROFILE

Lorenzo Cinelli

Institut de Recherche contre les Cancers de l'Appareil Digestif

7 PUBLICATIONS   12 CITATIONS   

SEE PROFILE

Vittoria Bellato

Policlinico Tor Vergata

17 PUBLICATIONS   28 CITATIONS   

SEE PROFILE

Giuseppe Sica

University of Rome Tor Vergata

213 PUBLICATIONS   2,474 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Vittoria Bellato on 20 August 2020.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/337478978_Histotype_influences_emergency_presentation_and_prognosis_in_colon_cancer_surgery?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/337478978_Histotype_influences_emergency_presentation_and_prognosis_in_colon_cancer_surgery?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Peritoneal-expression-of-Matrilysin-helps-identify-early-post-operative-recurrence-of-colorectal-cancer?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Mo1702-Outpatient-Anal-Exploration-and-Fistula-Treatment-in-Patients-With-Symptomatic-Peri-Anal-Crohns-Disease-Preliminary-Report?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Simone_Sibio?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Simone_Sibio?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Sapienza_University_of_Rome?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Simone_Sibio?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Lorenzo_Cinelli?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Lorenzo_Cinelli?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Institut_de_Recherche_contre_les_Cancers_de_lAppareil_Digestif?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Lorenzo_Cinelli?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Vittoria_Bellato?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Vittoria_Bellato?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Policlinico_Tor_Vergata?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Vittoria_Bellato?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Giuseppe_Sica2?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Giuseppe_Sica2?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Rome_Tor_Vergata?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Giuseppe_Sica2?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Vittoria_Bellato?enrichId=rgreq-f2c4a234ef38aee967af523473b49204-XXX&enrichSource=Y292ZXJQYWdlOzMzNzQ3ODk3ODtBUzo5MjY1MjMwNTgwMzY3MzZAMTU5NzkxMTcxOTAwNQ%3D%3D&el=1_x_10&_esc=publicationCoverPdf


1 23

Langenbeck's Archives of Surgery
 
ISSN 1435-2443
 
Langenbecks Arch Surg
DOI 10.1007/s00423-019-01826-6

Histotype influences emergency
presentation and prognosis in colon cancer
surgery

Simone Sibio, A. Di Giorgio, S. D’Ugo,
G. Palmieri, L. Cinelli, V. Formica,
B. Sensi, G. Bagaglini, S. Di Carlo,
V. Bellato, et al.



1 23

Your article is protected by copyright and

all rights are held exclusively by Springer-

Verlag GmbH Germany, part of Springer

Nature. This e-offprint is for personal use only

and shall not be self-archived in electronic

repositories. If you wish to self-archive your

article, please use the accepted manuscript

version for posting on your own website. You

may further deposit the accepted manuscript

version in any repository, provided it is only

made publicly available 12 months after

official publication or later and provided

acknowledgement is given to the original

source of publication and a link is inserted

to the published article on Springer's

website. The link must be accompanied by

the following text: "The final publication is

available at link.springer.com”.



ORIGINAL ARTICLE

Histotype influences emergency presentation and prognosis in colon
cancer surgery

Simone Sibio1,2
& A. Di Giorgio3

& S. D’Ugo3
& G. Palmieri3 & L. Cinelli3 & V. Formica3 & B. Sensi3 & G. Bagaglini3 &

S. Di Carlo3
& V. Bellato4

& G. S. Sica3

Received: 27 November 2018 /Accepted: 13 September 2019
# Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract
Aim To investigate whether differences in histotype in colon cancer correlate with clinical presentation and if they might
influence oncological outcomes and survival.
Methods Data regarding colon cancer patients operated both electively or in emergency between 2009 and 2014 were retro-
spectively collected from a prospectively maintained database and analyzed for the purpose of this study. Rectal cancer was
excluded from this analysis. Statistical univariate and multivariate analyses were performed to investigate possible significant
variables influencing clinical presentation, as well as oncological outcomes and survival.
Results Data from 219 patients undergoing colorectal resection for cancer of the colon only were retrieved. One hundred seventy-
four patients had an elective procedure and forty-five had an emergency colectomy. Emergency presentation was more likely to
occur in mucinous (p < 0.05) and signet ring cell (p < 0.01) tumors. No definitive differences in 5-year overall (44.7% vs. 60.6%,
p = 0.078) and disease-free (51.2% vs. 64.4%, p = 0.09) survival were found between the two groups as a whole, but the T3
emergency patients showed worse prognosis than the elective (p < 0.03). Lymph node invasion, laparoscopy, histology, and
blood transfusions were independent variables found to influence survival. Distribution assessed for pTNM stage showed T3
cancers were more common in emergency (p < 0.01).
Conclusions and discussion Mucinous and signet ring cell tumors are related to emergency presentation, pT3 stage, poorest
outcomes, and survival. Disease-free survival in patients who had emergency surgery for T3 colon cancer seems related to the
histotype.
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Introduction

The prognosis of colon cancer (CC) is influenced by the dis-
ease stage. Survival rates are reported between 97.4 and 8.1%,
for early and metastatic disease [1]. Although survival rates
seem to have grown during the last 40 years, in western coun-
tries, 5-year overall survival is 60% [2]. Worldwide, emergen-
cy admission and treatment of CC patients remain a public
health concern; emergency presentation is associated with
advanced-stage disease, greater morbidity and mortality,
higher risk of recurrence, and poorer prognosis [3–6]. Awide
range of screening programs are applied to provide early di-
agnosis, more conservative treatment, and better survival [7].
Nevertheless, 20–32% of diagnoses are still carried out in case
of advanced disease or during emergency presentation [8].

The TNM classification [9–11] is applied to CC staging.
Among parameters determining stage, bowel wall infiltration
(T parameter) is strongly correlated to the overall survival,
since lymph node involvement, vascular invasion, and recur-
rence depend on it [12–17]. Emergency presentation has been
associated with several social and behavioral factors as well as
some clinical and biological characteristics of the tumor, as
perineural invasion, TNM stage, and tumor location [3–6,
13–16].

Although mucinous histology has been regarded as not
influencing survival and outcomes per se in CC in two recent
large studies [18, 19], little is known about the role of histol-
ogy in influencing clinical presentation, which is indeed gen-
erally regarded as a prognostic factor.

The aim of the present study was to investigate whether
biological or histologic parameters influence clinical presen-
tation for CC patients and, thus, to find possible correlations
with oncological outcomes and survival.

Patients and methods

All clinical data of CC patients, referred for surgical treatment
from November 2009 to November 2014, were prospectively
collected. Data have been retrospectively analyzed for the
purpose of the study. Patients were divided into two groups
with respect to their clinical presentation: elective (EL) or
emergency (EM) surgery. All patients underwent surgical
treatment in a single unit. The demographic and clinical char-
acteristics collected were as follows: age, sex, tumor location,
lifestyle features such as smoke, alcohol abuse, personal or
familiar history of CC, possible co-morbidities like obesity,
BMI, hypertension, diabetes, dyslipidemia, other previous or
synchronous neoplastic diseases, symptoms at presentation
such as anemia, diarrhea, abdominal tenderness, rectal bleed-
ing, fecal occult blood, constipation, weight loss, bowel ob-
struction or perforation, and neo-adjuvant chemotherapy.

Histology, pTNM stage, grading, length of specimens, sur-
gical outcomes such as type and length of surgery, hospital
stay, duration of antibiotic treatment, need for blood transfu-
sions, time to restart of oral intake, morbidity, mortality, and 5-
year overall and disease-free survival were evaluated in the
two settings as well. Patients underwent emergency surgery
when occlusion, perforation, or severe bleeding was present
on admission. Laparoscopic approach was preferred whenev-
er feasible. Four experienced colorectal surgeons from a single
unit or surgical residents under guidance performed all surgi-
cal interventions. Two senior surgeons were not keen on lap-
aroscopic surgery and they did not participate in the surgical
rotation for emergencies. Complications were defined accord-
ing to the Clavien-Dindo classification [20]. Postoperative
management was performed applying the “enhanced recovery
after surgery” (ERAS) protocols whenever considered possi-
ble. Endoscopy and interventional radiology were occasional-
ly employed in case of occlusion or bleeding as bridge to
surgery; these patients, when subsequently operated, were
considered as elective.

Statistical analysis

Possible significant variables were studied both in univariate
and multivariate analyses to investigate statistical significance
of each variable and together in influencing clinical presenta-
tion, oncological outcomes, and survival. Dichotomous out-
comes were compared using the chi-square test and an odds
ratio (OR) calculation, while a 1-way analysis of variance or a
univariate linear regression with 95% confidence interval was
used for continuous outcomes. Multivariate analysis (Cox
proportional hazard model) was used to investigate prognostic
significance of multiple independent co-variables and to con-
trol the findings for any potentially significant confounders
found during univariate analysis. The 2-tailed p values below
0.05 were considered statistically significant. Survival curves
were created by mean of the Kaplan-Meyer method and com-
pared using log-rank test [21].

Results

In the 5-year period of the study, 219 consecutive CC patients
undergoing colorectal surgical resection were selected from a
prospectively maintained database of patients with colon can-
cer admitted for surgery at the “minimally invasive and gas-
trointestinal surgical unit” of the Tor Vergata Policlinic in
Rome, Italy. One hundred seventy-four patients had an elec-
tive procedure and forty-five had an emergency colectomy.
The two groups had homogenous demographic characteris-
tics; in the EM group, there was more history of alcoholic
abuse and chronic constipation (p < 0.014 and p < 0.04
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respectively). Regarding symptoms at presentation, abdomi-
nal tenderness was significantly more frequent in EM (p <
0.002), while the occurrence of rectal bleeding did not signif-
icantly differ between the two groups. Perforation and bowel
occlusion were indeed the most frequent clinical symptoms in
EM (Table 1). No patient underwent neo-adjuvant chemother-
apy in the two groups.

Surgical procedures are summarized in Table 2. Three total/
subtotal colectomies were performed in patients known to
have an associated inflammatory bowel disease; one or more
surgical procedures (splenectomy, cholecystectomy, small
bowel resection, and hepatic resection) were associated with
colon resection in 9 patients (3 EM, 6 EL). As for right
hemicolectomy, complete mesocolic excision (CME) was un-
dertaken in 61 out of 97 elective patients; no CME was done
in emergency resections (p < 0.0001). Differences were found
regarding the number of bowel diversions (i.e., colostomy or
ileostomy): six (13.3%) in the EM group and one (0.6%) in the
EL group (p < 0.001). In addition, EM patients received sig-
nificantly more blood transfusion than patients in the EL

group did: 0.9 units of red blood cells in EM vs. 0.5 in EL
(p < 0.04). Furthermore, the open approach and conversion
rates from laparoscopy to laparotomy were both significantly
more common in the EM group. Laparoscopic right
hemicolectomy was more frequently performed in elective
than in emergency patients (p = 0.03). Hartmann’s procedure
was far more common in emergency (p = 0.04). The length of
surgery was slightly shorter in emergency, while hospital stay
was significantly longer as compared with elective (p <
0.002). Morbidity was similar in the two samples, although
minor complications requiring medical conservative treatment
(Clavien-Dindo 2) were more frequent in emergency
(Table 3). No significant differences were found in specimen
length and number of harvested lymph nodes in the two
groups (mean length of specimens, 28.9 cm for right
hemicolectomy and 36.1 cm for left hemicolectomy in EL;
26.9 cm and 33.7 cm respectively in EM; mean number of
harvested lymph node for right/left hemicolectomy, 19 in EL
and 16 in EM groups).

Distribution of histology between mucinous and not mu-
cinous cancers was similar in the two groups, except for G1
and stage I cancers that were mostly prevalent in EL.

Distribution assessed for pTNM stage showed that T1 and
T2 tumors were mainly observed in ELwhile T3 cancers (with
any N) and M+ were more common in EM (p < 0.01).
Emergency presentation was more likely to occur in the case
of mucinous (p < 0.05) and signet ring cell (p < 0.01) tumors
(Table 4).

Mean follow-up was 53 months (range 1–118 months).
Fifty-three (15%) patients were lost at follow-up (32 EL, 7
EM). Among the 142 elective patients in follow-up, 86 pa-
tients are alive and disease free (60.6%), 19 are alive with
recurrent disease (13.3%): 9 had liver metastases, 2 local re-
currence, 6 peritoneal metastases, and 2 both liver and perito-
neal recurrence. Twenty-seven patients died of cancer-related
causes (19%); ten patients died for other reasons (7.7%). In the
38 emergency patients in regular follow-up, 17 patients are
alive and disease free (44.7%), 7 are alive with disease recur-
rence (18.4%): three of them have liver metastases, 2 local
recurrence on colorectal anastomosis, and two peritoneal me-
tastases; twelve patients died of disease (31.6%) and 2 died for
other causes (5.3%). No differences were found among
groups.

Twenty (44.4%) EM and 69 (39.6%) EL patients had ad-
juvant treatment (after surgery). In the EM group, there was no
significant delay in starting adjuvant treatments.

Variables found significant or close to significance in the
univariate analysis (elective or emergency surgery, laparo-
scopic or open procedure, blood transfusions, MC or SRCC
histology, Tand N stages, chemotherapy, disease location, and
morbidity) were matched in the multivariate analysis. Cox
regression model confirmed lymph node invasion, histology,
blood transfusions, and laparoscopic surgery as independent

Table 1 Demographics and clinical characteristics of the study sample

N (%) Emergency Elective p value

Patients—tot. 219 45 174

Mean age 71 68 0.13

Sex M (%) 32 (71.1) 88 ( 50.5) 0.08

Mean BMI (range 15.4–41) 25.2 25.4 0.2

Obesity BMI ≥ 30 (%) 6 (13.3) 24 (13.7) 0.2

Diabetes mellitus 6 (13.3) 25 (14.3) 0.18

Dyslipidemia 5 (11.1) 27 (15.5) 0.09

Hypertension 30 (66.6) 95 (54.6) 0.07

History of CC 1 (2.2) 6 (3.4) 0.12

Other neoplasm 7 (15.5) 29 (16.6) 0.2

Family history of CC 7 (15.5) 34 (19.5) 0.09

Smoke 8 (17.7) 28 (16.1) 0.13

Alcohol abuse 2 (4.4) 4 (2.3) 0.014

Anemia 21 (46.6) 61 (35.1) 0.087

Diarrhea 6 (13.3) 13 (7.4) 0.04

Constipation 16 (35.5) 32 (18.4) 0.04

Rectal bleeding 13 (28.9) 52 (29.9) 0.2

Abdominal tenderness/bloating 31 (68.9) 37 (21.3) 0.02

Weight loss 9 (20) 23 (13.2) 0.087

Fecal occult blood FOB 2 (4.4) 54 (31) 0.01

Emergency presentations

Perforation 9 (20) –

Occlusion 17 (37.7) –

Other 19 (42.2)

Cancer location

Left 15 (33.3) 77 (44.2) 0.07

Right 30 (66.6) 97 (55.7)
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variables influencing survival, while emergency surgery was
found not to influence cancer related nor overall survival
(Table 5).

Survival Kaplan-Meyer curves are reported in Figs. 1, 2, 3,
and 4. There was not a clear difference (p = 0.07) in the 5-year
overall and disease-free survival between EL and EM CC
patients (Fig. 1). However, differences were found when pa-
tients were stratified for pT stage and patients with a pT3
tumor in the EM group had gone worst (Table 6) (Fig. 2).
Moreover, mucinous or SRCC histology was found to nega-
tively impact on both overall and disease-free survival in the
EM group (Figs. 3 and 4).

Discussion

Several published studies support the intuitive observation
that patients undergoing surgery for colon or rectal cancer in
emergency do worse, also regarding the long-term outcome,
compared with elective patients [22–26]. A recent article by
Amri et al. confirmed that emergency surgery is an indepen-
dent negative prognostic factor not dependent on stage at di-
agnosis. The authors report that several pathological factors,
such as tumor biology, high-grade disease, lymph-vascular
and perineural invasion, trans-mural growth and margin pos-
itivity, and worse lifestyle habits, are far more common in
emergency presentation. All these factors were found respon-
sible to influence prognosis in the Cox model [27].
Furthermore, several studies found differences in stage disease
presentation and outcome among ethnic and socioeconomic
groups of people, thus reflecting the importance of wider dif-
fusion of screening programs [28–30]. On the other hand, a
large and recent study by Weixler et al. on a large sample of

747 patients observed no statistical differences in survival and
prognosis between emergency and elective patients who
underwent surgery for colorectal cancer, after a risk-adjusted
statistical analysis. The results of this study highlight the close
relationship between worst oncologic outcome in emergency
and tumor and patient characteristics at baseline, more than
the urgent operation itself [31].

Our study analyzed a consecutive series of CC patients,
treated in a single unit over a 5-year period and whose data
were prospectively collected. Patients were divided into two
groups depending on surgical treatment: EM and EL. Clinical
and pathological data were recorded and associated with long-
term outcome. The aim of the study was to find possible cor-
relations among bio-clinical characteristics such as histology,
and stage and clinical presentation. Differences in oncological
outcomes and survival in the two groups under analysis were
also researched. In our series, the number of patients requiring
emergency surgery was in line with data of other western
series [32–35]. Differences in histology and T stage were
found among the two groups; mucinous histology seemed
capable to influence clinical emergency presentation in stage
T3 and it was associated with a worse oncological outcome.

The message we would like to convey has an oncological
focus and potential clinical relevance: mucinous histology,
although cannot be considered a negative prognostic factor
per se [18, 19], is an element that seems to influence the
clinical presentation of colon cancer. Especially in T3 tumors,
we found it was associated with those cases that more fre-
quently are seen as clinical emergency. Even if on a little
sample, this finding is a novel pronouncement. Furthermore,
the debate whether emergency colon surgery is associated
with a worst oncological outcome is still ongoing and in fact
some recent studies found that a “bridge to surgery” strategy

Table 2 Surgical procedures in
the two groups Surgical procedure Emergency Elective Tot. p

Right/transverse colon cancer

Right hemicolectomy (LPS) 28 (6) 97 (44) 127 p = 0.03 (p = 0.02)

CME - 61 p < 0.0001

Total/subtotal colectomy 2 -

Left colon cancer

Left hemicolectomy (LPS) 11 (8) 76 (50) 92 p = 0.08 (p = 0.04)
Hartmann procedure (LPS) 3 1 (1)

Total/subtotal colectomy 1 -

Other surgical procedures

Splenectomy 1 - p = 0.1
Cholecystectomy 2 1

Hepatic resection - 2

Small bowel resection - 3

Colostomy/ileostomy (%) 6 (13.3%) 1 (0.6%) p < 0.001

Tot. 45 (14) 174 (95) 219 (p < 0.001)

LPS, laparoscopic; CME, complete mesocolic excision
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might provide better oncologic outcomes in T3 occluded pa-
tients [36–38]. On the base of our findings, we cannot provide
any further clarification on the matter but we were able to link
the clinical presentation to the histotype, tumor stage, and
clinical presentation.

When patients were stratified for the T parameter, regard-
less of the involvement of the lymph nodes, EM patients with

sub-serosal infiltration (T3) showed worse outcomes and
poorer prognosis if compared with EL patients. This is the
first study to report this observation to our knowledge.
Furthermore, in our series, T3 patients, as well as being the
majority (61.4%), were also the subgroup that was more often
treated in emergency. Attempts have been made to identify
better the role of T3 subgroups on influencing survival rates

Table 3 Surgical outcomes,
morbidity, and mortality—
univariate analysis (chi-square
test)

Emergency (n = 45) Elective (n = 174) p

P stage (%)

T1 3 (6.7) 32 (18.4)

T2 1 (2.2) 15 (8.6) < 0.01

T3 38 (84.4) 106 (61)

T4 3 (6.7) 21 12)

N

N0 30 (66.7) 103 (59.2)

N1 10 (22.2) 29 (16.7) 0.07

N2 5 (11.1) 30 (17.2)

M

M0 38 (84.4) 164 (94.3) < 0.04

M1 7 (15.6) 10 (5.7)

Grading

G1 3 (6.7) 22 (12.6)

G2 18 (40) 86 (49.4) = 0.051

G3 24 (53.3) 66 (38)

Type of surgery

Open 31 (68.9) 68 (39.1)

Laparoscopic 9 (20) 81 (46.6) < 0.04

Conversion 5 (11.1) 25 (14.4)

Hospital stay (mean days) 14.5 8.4 < 0.002

Morbidity (Clavien-Dindo)

0 34 (54.8%) 175 (63%)

1 5 (8%) 28 (10%)

2 20 (32.2%) 53 (19.2%) 0.08

3 1 (1.6%) 16 (5.8%)

4 1 (1.6%) 3 (1%)

5 1 (1.6%) 3 (1%)

Transfusions (RBC per units) (mean) 0.9 0.5 < 0.04

Length of antibiotic use (mean) 7 days 5 days 0.09

Time to oral intake (POD) 5th 4th 0.1

Operative time (min) 157 164 0.1

UICC stage

I 8 (12.9%) 72 (26.1%) p = 0.03

II 25 (40.3%) 90 (32.7%) p = 0.12

III 21 (33.8%) 91 (33%) p = 0.3

IV 8 (12.9%) 22 (8%) p = 0.098

No. of harvested lymph nodes 13.7 12.7 0.2

Time to adjuvant chemo (days) 42 38 0.1

Adjuvant chemo, n (%) 20 (44.4) 69 (39.6) 0.1

POD, postoperative day
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but results are misleading. Mrak et al., in a large study on 368
colorectal cancer patients, found no differences in overall and
disease-free survival in four subgroups of pT3 patients divided
according to depth of bowel wall infiltration; they found, in-
stead, that higher pT3 subgroups had a significant influence
on lymph node involvement and vessel invasion in rectal can-
cer patients [39]. We focused our search on factors able to
explain our results: histology and histologic subtypes seem
to be important factors in determining clinical presentation
and disease stage at baseline. Studies demonstrated how mu-
cinous and signet ring cell (SRCC) carcinomas are often as-
sociated with a more advanced stage at diagnosis, poorer ad-
juvant treatment response, and a worse prognosis [40–42]. As
a matter of fact, mucinous tumors and SRCC histology have a
more aggressive biological behavior; both types tend to affect
younger patients and are often associated with early peritoneal
spread and higher recurrence rates. In our series, EM T3 pa-
tients presented a quite threefold higher incidence of mucin-
ous and SRCC when compared with the T3 CC in the EL
group. Given that the most frequent presentation of colon
tumor is in stage T3 and given that the number of emergency
admission is also more frequent for T3 tumors, this observa-
tion might be of some importance. In our series, if considering
the whole sample, emergency presentation per se did not ap-
pear to be related to worse outcome and poorer prognosis.
However, the T3 subgroup of patients treated in emergency
showed a different behavior as compared with the elective
ones. A possible reason could be found in the higher rate of
mucinous and signet ring cell tumors in this subset of patients.
The Cox regression model confirmed mucinous and signet
ring cell histology among independent prognostic factors
influencing survival. This observation is of some relevance

if we look at the high rate of signet ring cell tumors among
emergency T3 mucinous patients as compared with the rest of
the sample (p < 0.001). However, a clear explanation for the
more aggressive behavior of these histology types is not yet
available; SRCCs are reported to rise from the flat colic mu-
cosa and not to follow the classic adenocarcinoma sequence in
their development. Most of these SRCCs are present in emer-
gency because of perforation or occlusion; both these mecha-
nisms are known to increase the peritoneal seeding and thus to
worsen the prognosis. Stool DNA testing is being studied to
find a diagnostic tool for early detection of these tumors [43]
as well as the use of adhesion molecule testing for detection of
early recurrence [44, 45] in order to better clarify the role of
this histologic subtype in determining long-term survival.

As secondary finding, we found that in the multivariate
analysis, disease-free and overall survival were similar for
both the EM and the EL groups, and so were the mortality
rate and surgical outcomes. However, the difference in surviv-
al between emergency and elective surgery was close to sig-
nificance (p = 0.07) and the numbers of the two groups under
analysis (142 EL vs. 38 EM completed the whole follow-up)
are too small to draw definitive conclusions.

The quality of oncologic resection is supposed to be one of
the causes of the worse outcomes of the emergency colorectal
cancer surgery although recent studies showed that a correct
oncologic resection in terms of harvested lymph nodes and
wide margins could be easily achieved also in emergency in
expert hands [46, 47].

In our retrospective analysis, we had to consider different
surgical approaches and none of the patients operated on
emergency had a CME. However, we found no differences
in the quality of the specimens (length or number of harvested

Table 4 Correlation between
mucinous and signet ring cell
histology and clinical
presentation in T3 patients and in
whole sample (univariate
analysis, chi-square test)

Emergency Elective Tot. p

T3 histology

NMC 27 (71%) 89 (76%) 116 p = 0.04
MC + SRCC 11 (29%) 17 (16%) 28

Tot. 38 106 144

Whole sample histology

NMC 33 (73%) 131 (75.3%) 164 p = 0.2
MC + SRCC 12 (26.6%) 43 (24.7%) 55

TOT. 45 174 219

Signet ring cell histology and clinical presentation—whole sample

NMC + MC 41 (91.1%) 173 (99.4%) 214 (97.7) < 0.001
SRCC 4 (8.9%) 1 (0.6%) 5 (2.3%)

TOT. 45 174 219

Occlusion Perforation p

MC + SRCC 3 3 p = 0.097
NMC 22 8

TOT. 25 11

NMC, non-mucinous cancer; MC, mucinous cancer; SRCC, signet ring cell cancer
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lymph nodes). Furthermore, as a matter of fact, there is no
randomized trial demonstrating prognostic advantages of
the CME over a standard right colectomy with high tie of
the vessels [48]. It is likely that surgeons operating in
emergency preferred not to prolong the length of surgery
by performing a surgical procedure whose oncological

benefits are unclear. Some recent papers proposed a new
classification of surgical specimens and anatomical borders
of CME and a trial evaluating oncological advantages is
ongoing [49–51]. Studies have reported oncologic advan-
tage and same morbidity for CME in stage I–III right CC
patients operated by experienced surgeons [52–54]. This is

Table 5 Univariate and
multivariate analyses for
prognostic factors

Variables 5-year OS (%) p value 5-year DFS (%) p value

Age 0.2 0.2

< 65 years 60.4 56.5

> 65 years 58.3 52.7

Cancer location 0.059 0.1

Left colon 66.5 58.3

Right colon 54.6 51.2

Type of surgery 0.078 0.09

Emergency 44.7 51.2

Elective 60.6 64.4

Type of procedure 0.057 0.06

Open 56.3 53.2

Laparoscopic 64.5 63.1

T stage 0.02 0.02

T1–2 80.3 78.3

T3–4 49.7 45.4

N stage 0.03 0.03

N+ 31.8 30.2

N- 61.2 58.3

Morbidity (Clavien-Dindo) 0.04 0.03

0–2 65.1 57.8

3–4 47.2 42.8

Blood transfusions 0.05 0.05

No 64.2 54.7

Yes 50.2 43.9

Histology 0.01 0.02

MC/SRCC 32.6 29.2

NMC 64.4 58.4

Adjuvant chemotherapy 0.054 0.055

Yes 42.1 39.2

No 63.7 60.6

Wald Exp 95% CI—Exp p value

Elective vs. emergency 5.435 1.876 1.142–5.213 0.078

chemotherapy 0.332 1.112 0.549–2.245 0.45

Right colon 2.121 18.910 0.365–1021.091 0.12

Left colon 1.961 16.777 0.324–868.421 0.16

N+ 11.432 0.123 0.131–0.543 0.01

Lps/open 7.121 0.333 0.112–0.803 0.02

Blood transfusions 5.432 0.320 0.171–0.842 0.02

Clavien-Dindo grade 3/4 1.60 0.821 0.259–2.380 0.99

pT 2.576 0.661 0.251–1.743 0.45

MC or SRCC histology 7.123 0.278 0.212–1.232 0.03

MC, mucinous; SRCC, signet ring cell cancer
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the reason why in our more recent EL cases, we are now
undertaken CME. However, at the present, we could not
find any differences in the quality of the resected speci-
mens nor in the short-term complication rates.

In both groups, when chemotherapy was required, there
was a timely start of the adjuvant treatment, even though
hospital stay was slightly longer in EM. A possible

explanation for this finding can be seen in the clinical
setting of a medium/high-volume center and a specialist
colorectal unit providing a dedicated and fully integrated
specialized team.

Data from the present study were prospectively collected;
more than 200 patients with CC were included and treated in a
single specialized referral unit for surgical disease of the colon

Fig. 2 Overall and disease-free survival curves in pT3 patients in the two groups (elective vs. emergency)

Fig. 1 Overall and disease-free survival curves of the two groups of patients (elective vs. emergency)
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and rectum over 5 years. Histology was performed and
reviewed at the same university laboratory from two dedicated
pathologists. Patients were discussed at our multidisciplinary
meeting and adherence to follow-up was good. The results
from this study suggest that mucinous and SRCC histology
might play a role in determining clinical presentation in pT3
colon cancer patients presenting in emergency.

Two large register-based population studies, one by
Tarantino et al. and the other by Warschkow et al. [18, 19],
focused their attention on mucinous histology respectively in

rectal and colon cancers, concluding that this histology ap-
pears to not negatively impact survival and, hence, no differ-
ent treatment strategy or follow-up should be considered for
these patients.

Looking at the rough data, they found that a mucinous
histology is indeed more frequent in T3 stages (62.2%) if
compared with non-mucinous (57.1%). The main differ-
ence of our study is that we did take into consideration
also the clinical presentation. Mucinous histology influ-
ences clinical presentation and it is more frequent in

Fig. 3 Overall and disease-free survival curves for mucinous vs. non-mucinous histology in elective patients

Fig. 4 Overall and disease-free survival curves for mucinous vs. non-mucinous histology in emergency patients

Langenbecks Arch Surg

Author's personal copy



patients with T3 stage that have undergone emergency
surgery; actually, the same group of patients shows the
poorest outcomes. A collateral finding of our study con-
firms that in high-volume specialized referral centers,
emergency presentation per se should not affect surgical
outcomes and survival. Major biases of our study are the
retrospective nature of the analysis, even though on a
prospective collected database, and the relatively small
samples and the subsequent little number of mucinous
and SRCC, although in line with commonly reported
rates. Nevertheless, considering our results, a correlation
between mucinous histotype and emergency presentation
for CC leading to worse oncologic outcomes in T3 mu-
cinous cancers is conceivable.

Conclusions

The most common T stage found in CC patients undergoing
surgery in emergency is pT3. Mucinous and signet ring cell
tumors are threefold more frequent in emergency in this sub-
group of patients. In multivariate analysis, these tumors seem
to be associated with poorer outcomes and prognosis.
According to our results, it seems possible that pT3 EM tu-
mors do have worse prognosis because they are more com-
monly mucinous and/or SRCC.
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