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Abstract

The main target in rectal cancer management is an individualized therapeutic strategy, based on tumor and patient characteristics. The
assessment of clinical and pathological factors is important because they represent powerful predictors of the postoperative outcome and
have to be considered in the decision making regarding the appropriate surgical technique. The aim of the study was to analyze how the
tumor clinical and pathological features correlate with the chosen type of surgical intervention in influencing survival of rectal cancer patients.
We ran a retrospective study on 289 patients (N=289) surgically treated for rectal cancer. We analyzed the individual influence of the studied
parameter on survival rate in multivariate analysis and we also grouped them in associations of parameter variations and performed a
survival analysis for prognostic univariate analysis. For patients with vascular and lymphatic invasion and without perineural invasion,
choosing a sphincter function preserving technique brought a better long-term outcome. The TNM stages showed the strongest statistically
significant effect upon survival. Patients in T3 or T4 stage benefited best from a performed sphincter saving technique and the positive
effect was even higher for those in N1 stage. Assessment of pathological parameters, in association with the type of the surgical procedure,
has a strong predictive value upon survival. Sphincter function preserving techniques are followed by good long-term outcome. Accurate
preoperative staging can help in choosing the best individualized therapeutic management improving the life expectancy of patients with
rectal cancer.
Keywords: rectal cancer, sphincter function preserving technique, survival, pathological parameters.

 Introduction
In terms of incidence, in 2013, the colorectal cancer
was ranked third of all cancers worldwide. It is also
considered to be the fourth leading cause of cancer
mortality in the world [1].
From all colorectal cancers, about one-third is localized
at the rectal level. The rectal cancers share a worse
prognosis cause of the high rate of local recurrence and
the higher presence of the metastatic disease at the time
of diagnosis [2].
The modern management of rectal cancer is represented
by a multidisciplinary and multimodal combined treatment
[2–4]. Among this, surgery stands as the most important
step that offers the chance of a curative treatment for
patients with rectal tumors [2, 4, 5].
If being oncological radical represents the main principle in oncological rectal surgery, the second objective
is anal sphincter functional preservation as a factor that
increases the patient life quality [5].
Technological progress along with the development of
oncological adjuvant and neoadjuvant therapies determined,
in the last decades, important changes in the surgical
management of rectal cancer. Therefore, we can observe
a major decrease in abdominoperineal rectal resection rate
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with the consecutive increasing in number of sphincter
preserving procedures [6, 7].
Nowadays, the main target in rectal cancer management
is to achieve an individualized therapeutic strategy based
on tumor and patient characteristics [2].
A great deal of importance is now given to the assessment of prognostic factors, patient related, but also involving features of the resection specimen as: histological
grade, intra- and extra-mural tumor invasion (T stage),
lymph node involvement (N stage), presence of distant
metastases (M stage), vascular and perineural invasion,
tumor borders. These pathological aspects of the tumor
represent powerful predictors of the postoperative outcome
and they have to be taken into consideration in the best
decision making regarding the opportunity of pre- or
post-operative adjuvant therapy but also for choosing the
appropriate surgical technique [2, 8].
Aim
The aim of the study was to analyze how the tumor
clinical and pathological features correlate with the chosen
type of surgical intervention in influencing the long time
survival of patients treated for rectal cancer. We also tried
to identify which may represent the most viable parameters
that can predict, in combination with a certain surgical
technique, the better long-term outcome.
ISSN (online) 2066–8279

Paul Cristian Russu et al.

1254

 Patients and Methods
We ran an observational, retrospective study on a
group of 289 patients (N=289) hospitalized and surgically
treated for rectal cancer in the 1st Department of Surgery
of the Emergency County Hospital of Tîrgu Mureş,
Romania, from January 2005 to May 2015. These patients
were selected from a pool of 479 consecutive cases of
rectal cancer operated in this service.
Criteria for inclusion
In order to be included in the study, the patients had
to undergo a rectal resection followed by a primary anastomosis or a permanent colostomy, for pathologically
confirmed rectal cancer, and could be followed in respect
of clinical, pathological and survival data.
Were excluded from the study patients who did not
undergo a rectal resection, but other palliative or diagnostic interventions, to whom the rectal resection was
made for a benign disease, patients with no available
pathological data, with no available or uncertain data on
survival. Were also excluded the cases of postoperative
deaths, which included patients who died during the first
30 days after surgery.
Clinical and pathological assessment
Patients were divided in two groups, according to the
type of operation they underwent:
▪ Group I – 147 patients (n1=147) with a sphincter
function preserving technique (SFPT). In this category
were included the anterior rectosigmoidian resections with
a hand sewn or a stapled colorectal anastomosis (manual
or mechanical Dixon procedure), low rectal resection with
sphincter preservation and coloanal anastomosis made
peranal or transanal and intersphincteric resections with
coloanal anastomosis (Schiessel procedure).
▪ Group II – 142 patients (n2=142) with a non-conservative technique (NCT), which included abdominoperineal
rectal resection (Miles operation) and Hartmann I procedure with a permanent colostomy.
The main objective of the study was to analyze how
the most important tumor clinical and pathological features
(histological grade, TNM staging, vascular, lymphatic
and perineural invasion and surgical resection margins)
correlate with the chosen type of surgical intervention
in influencing the long time survival of patients who
underwent surgical treatment for rectal cancer.
As an additional objective, we tried to identify which
are the parameters, normally evaluated in any pathological

examination that can predict the best, in combination with
a certain surgical technique, a better long-term outcome.
We analyzed cases based on clinical and imaging
examinations, operative protocols and pathological results
collected from the written and electronic database of the
1st Department of Surgery and the Department of Pathology
of the Emergency County Hospital of Tîrgu Mureş.
The survival data were gathered from the follow-up
database of the 1st Department of Surgery, of the
Department of Oncology and also with the help from
the Registry of Civil Status of Mureş County.
The study was conducted in accordance with the
Declaration of Helsinki (1964) and had been approved by
the Emergency County Hospital of Tîrgu Mureş Ethics
Committee. All the patients were included in this study
under a written informed consent. They met all conditions
of EU professional ethics, patients’ identity being secret.
Statistical assessment
Data were processed in Microsoft Excel, and statistical
analysis was performed using SPSS software (20th version),
designed for biomedical research statistics. We used statistical methods such as descriptive and analytic methods.
We used a Student’s t-test to evaluate the differences
between the means of continuous variables in two groups
[expressed by mean ± standard deviation (SD)] and a χ2test for categorical variables [expressed by No. (%)].
For each group of associated clinical and pathological
parameters, we analyzed the individual influence of the
studied parameter on survival rate in multivariate analysis
and we also grouped them in associations of parameter
variations and performed a survival analysis for prognostic
univariate analysis.
The analysis for survival was done using the Kaplan–
Meier method and the log-rank test was used for prognostic univariate analysis. To identify the individual
predictive role in the survival multivariate analysis we
performed also Cox type regressions.
All the tests we have performed to materiality p=0.05
and statistical significance was considered for p values
less than the threshold value of significance.
 Results
The patients in Group I and II had a homogenous
distribution in terms of gender and age. The gender ratio
was of 1.45:1 in favor of male gender in the entire group
of patients, with no statistically significant difference
between the two groups (Table 1).

Table 1 – Distribution of clinical and pathological features and of survival rate in the two groups
Variables
Gender

Males

Group I (SFPT)
n=147

Group II (NCT)
n=142

P-value

82

89

0.28*

Females

65

53

Age (years ± SD)

Mean

62.67±11.23

62.65±10.54

0.98**

Radiochemotherapy

Yes/No

31/116

77/65

0.0001***

Well differentiated

18

18

Moderately differentiated

103

101

Poorly differentiated

26

23

Histological grading

0.94***
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Group I (SFPT)
n=147

Group II (NCT)
n=142

P-value

Vascular invasion

Yes/No

30/117

56/86

0.005*

Lymphatic invasion

Yes/No

65/82

66/76

0.72*

Perineural invasion

Yes/No

47/100

61/81

0.06*

Surgical resection margins

Free/Infiltrated

139/8

130/12

0.35*

T1/T2

39

36

T stage

N stage

M stage

Survival (% ± SD)

T3

97

96

T4

11

10

N0

82

77

N1

42

39

N2

23

26

M0

134

127

M1

13

15

6 months

95.4±1.8%

92.9±2.2%

1 year

90.8±2.5%

80.4±3.4%

2 years

81.1±3.5%

67.6±4%

3 years

73±4%

58.3±4.3%

5 years

62.9±4.4%

44.2±4.3%

0.95***

0.83***

0.69*

0.001****

SFPT: Sphincter function preserving technique; NCT: Non-conservative technique; SD: Standard deviation; *Fisher’s exact test; **Student’s
t-test; ***Chi-square test; ****Log-rank test.

From all clinical and pathological parameters that have
been studied, statistically significant differences of distribution between groups presented only the associated preoperative radiochemotherapy, vascular and perineural
invasion. For the others, no significant difference was
found (Table 1).
The survival analysis showed a statistically significant
difference between the two groups (p=0.001). For all the
studied intervals, the survival rates were better for the
patients who underwent a SFPT then for those with a
NCT (Table 1; Figure 1).

positive influence in increasing the survival rates. The
histological grade produced no significant effect upon
survival (Table 2). For each histological grade, a better
survival rate was present in patients from the group with
SFPT than in those with a NCT (Figure 2a).
Table 2 – Predictive role in the survival analysis using
Cox type regressions for variables in multivariate
analysis
Associated
parameters

Individual influence of
each parameter on
survival rate in
multivariate analysis

P-value
(Cox
regressions)

Groups and
histological grade

Groups

0.001

Histological grade

0.923

Groups and
vascular invasion

Groups

0.078

Vascular invasion

0.008

Groups

0.047

Lymphatic invasion

0.004

Groups

0.090

Perineural invasion

0.001

Groups and
lymphatic invasion
Groups and
perineural invasion

Groups
Groups and surgical
resection margins Surgical resection margins
Groups

0.0001

T staging

0.0001

Groups and
N staging

Groups

0.0001

N staging

0.0001

Groups and
M staging

Groups

0.0001

M staging

0.0001

Groups and
T staging

Figure 1 – The Kaplan–Meier surviving curves for
Group I (SFPT) and Group II (NCT). SFPT: Sphincter
function preserving technique; NCT: Non-conservative
technique.

When we studied, in multivariate analysis, the correlation between groups and histological grade, only the type
of surgical intervention had a statistically significant

0.036
0.015

Both, the presence of vascular invasion and perineural
invasion induced a powerful effect upon survival, greater
than that of the type of surgery performed, in multivariate
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analysis (Table 2). They were associated with a worse
long term outcome in both SFPT and NCT patients groups
(Figure 2, b and d). The differences were more obvious
for vascular invasion in NCT group (Figure 2b).
For the associations between the groups of surgical
procedure (SFPT/NCT) and lymphatic invasion respectively,
the aspect of the surgical resection margins, both the
surgical parameter and the tumor pathological feature
presented, in survival multivariate analysis, a statistically
significant role. However, for the pathological parameters
the statistical influence on survival was more powerful
(Table 2). The presence of lymphatic invasion and positive
surgical resection margins had a negative effect upon
survival for all patients (Figures 2c and 3d). From all
the cases with lymphatic invasion, the best survival rate
had those to whom a SFPT was done (Figure 2c). The
same positive effect of a SFPT, compared to a NCT, was
more obvious in patients with free surgical resection
margins (Figure 3, c and d).
When correlating the TNM features with the type of
surgical procedure, in the multivariate analysis, we found
for both type of parameters a strong statistically significant

individual influence upon survival (p=0.0001) (Table 2).
The Kaplan–Meier survival analysis, made to correlate
TNM and surgical features, showed that, in almost all
the cases, a higher grade of T, N and M was associated
with a worse long time survival for the patients in each
type of surgical procedure category. Only for T4 stage in
patients with SFPT the survival pattern was not worse
than that of the other T stages and for N1 and N2 stage in
the NCT group, the long term outcomes were very similar
(Figure 3, a–c).
For T3 and T4 stages, patients treated using a SFPT had
better survival rates that those with a NCT procedure while
the patients in the T1/T2 group had similar survival
patterns, regardless of the surgical type of intervention
(Figure 3a).
In N0 and N1 stages, the survival was better for the
cases with a SFPT, more obvious in N1 group. For patients
with a N2 stage, the long-term outcome was similar for
both SFPT and NCT groups (Figure 3b).
Patients with SFPT had a better survival rate in both
M0 and M1 stages, with a higher significance in that matter
for M0 cases (Figure 3c).

Figure 2 – The Kaplan–Meier surviving curves for: (a) Groups and histological gradient; (b) Groups and vascular
invasion; (c) Groups and lymphatic invasion; (d) Groups and perineural invasion. SFPT: Sphincter function preserving
technique; NCT: Non-conservative technique.
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Figure 3 – The Kaplan–Meier surviving curves for: (a) Groups and T staging; (b) Groups and N staging; (c) Groups
and M staging; (d) Groups and free surgical resection margins. SFPT: Sphincter function preserving technique; NCT:
Non-conservative technique.

 Discussion
The therapeutic management of rectal cancers has to
meet two principles: one related to oncological radicalism,
targeting the local control of the disease and long-term
survival and one in respect to the functional result, about
preserving the anal sphincter function and conserving the
sexual and urinary function, aiming to maintain a good
quality of life [9].
From the oncological point of view, the abdominoperineal rectal resection still represents an important
landmark of radical surgery in rectal cancer. It is considered to be one of the procedures followed by the best
outcome and a surgical technique with which any sphincter
saving procedure must be compared [10]. Despite the
increasing tendency for preserving the sphincter function,
the abdominoperineal rectal resection still stands for 30–
60% of rectal cancer resections [11].
As a result of the progresses made in the therapeutic
approach and the understanding of rectal cancer, the
oncological viability of sphincter preservation techniques
has been proved and accepted [6, 7].
It is considered now that, in order to achieve the best

local control and to decrease the recurrence rate, a total
mesorectal excision (TME) has to be performed and a distal
resection safety margin of 2 cm is necessary [12–14].
All rectal resections in our study were radical resections. For all of them, a TME was done as a standard
technique and a 2 cm distal safety margin was attempted.
Therefore, the oncological safety was the main criteria
in choosing the surgical technique.
The associated preoperative radiochemotherapy is
considered to improve local control but there is no significant evidence for improving the survival rate [15].
Because, in regard of neoadjuvant radiochemotherapy,
the patients in our study did not followed a standard
protocol, the statistically significant differences between
the two groups (SFPT and NCT) had no actual clinical
significance. This is why we did not include this clinicaltherapeutic feature in our analysis upon survival.
Our study found, with a statistically significant
difference (p=0.001), for all the studied intervals (six
months, one year, two years, three years and five years),
that the survival rates were better for the patients who
underwent a SFPT then for those with a NCT.
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We found, in the literature, only few studies that
actually compare the long-term survival after SFPT with
those after NCT, in rectal cancer. Some of them support
our findings, proving a better long-term outcome for
patients who underwent a SFPT when compared to those
where a NCT was done [16, 17]. Other, found no significant differences between the two techniques [18].
This proved influence of the chosen surgical technique
upon survival, makes from this clinical-therapeutic parameter an important prognostic factor in the management
of the rectal cancer disease.
In finding the best individualized therapeutic approach
for each patient with rectal cancer, it is considered of
paramount importance the assessment of the prognostic
factors [2]. In this regard, a primary role has the evaluation
of the pathological characteristics of the resected specimen.
The pathological stages (TNM stages) and other independent pathological prognostic factors (histological grade,
vascular and lymphatic invasion, perineural invasion and
tumor resection margin features) are considered very
important predictors of the postoperative outcome [2, 8,
19–22]. Some of those tumor depending prognostic factors
can be evaluated also in the pre-therapeutic stage using
imaging exams. For that, high-resolution pelvic magnetic
resonance imaging (MRI) is recognized for its accuracy
in preoperative staging and assessment of extramural
tumor invasion and allows a decision-making in therapeutic
management for patients with rectal cancer [23–25].
In assessing the TNM features, we have evaluated them
according to the 7th revision of TNM staging published
by the International Union for Cancer Control (UICC)
and the American Joint Committee for Cancer (AJCC)
[26]. Subsequently, in order to facilitate the statistical
analysis, we associated T1 and T2 stages in a single T1/T2
category, N1a, N1b and N1c in a single N1 group, N2a and
N2b in a unique N2 category and M1a and M1b in a single
M1 group of distant metastases.
The results of our study confirmed the individual
predicting value for all of those pathological parameters,
except for histological grading, who showed no significant influence on survival rates. The T, N and M stages
showed the strongest statistically significant effect upon
the long-term outcome.
Starting from those results, we went further, to see if,
by combining a strong clinic and therapeutic prognostic
factor, the type of surgical procedure, with each pathological prognostic features, we can identify an even
more specific association of parameters, with a stronger
predictive power on the postoperative outcome.
What we found was that the patients with vascular and
lymphatic invasion, both negative prognostic factors [2]
would benefit more from the positive influence upon
survival of a SFPT then those without these features. On
the other hand, the benefic role on survival of a SFPT will
have a higher significance for patients with free surgical
margins and for those without perineural invasion.
Regarding the T stage, we proved that for patients in
T3 or T4 stage is best to choose a SFPT. They had a
significantly better long-term outcome than those with a
NCT. In T1/T2 stage, both SFPT and NCT had similar
survival rates. The patients have benefited from SFPT in
N0, but the benefic effect was higher for N1 stage. For

N2 stage, the type of surgical procedure had little influence
upon survival. In both M0 and M1 stages, SFPT represented a better choice.
Finding that the degree of effect, of choosing SFPT
over NCT, upon survival was significantly influenced by
the TNM stages, we have to recognize the importance
of a preoperative adequate staging in choosing the best
therapeutic approach for the patients with rectal cancer.
Drawbacks of our study
Cause of the gaps in the registration of data procedures,
there were some discontinuity in the series of data, so, the
patients with incomplete or uncertain data were excluded
from the analysis. Therefore, the number of patients
included in the study was smaller than the initial consecutive case series.
 Conclusions
If the oncological principles are respected, sphincter
function preserving techniques, used for rectal cancer, are
followed not only by a better functional outcome but also
by a good prognosis, in terms of survival. Assessment of
pathological parameters with prognostic role may guide
the therapeutic approach. TNM staging in association
with the type of the surgical procedure has a strong
predictive value upon long-term survival. The use of
MRI for accurate preoperative staging has to become a
standard protocol for patients with rectal cancer. This
can help in choosing the best individualized therapeutic
management improving the life expectancy of patients
with this disease.
Conflict of interests
The authors declare that there is no conflict of
interest regarding the publication of this paper.
References
[1] Global Burden of Disease Cancer Collaboration, Fitzmaurice C,
Dicker D, Pain A, Hamavid H, Moradi-Lakeh M, MacIntyre MF,
Allen C, Hansen G, Woodbrook R, Wolfe C, Hamadeh RR,
Moore A, Werdecker A, Gessner BD, Te Ao B, McMahon B,
Karimkhani C, Yu C, Cooke GS, Schwebel DC, Carpenter DO,
Pereira DM, Nash D, Kazi DS, De Leo D, Plass D, Ukwaja KN,
Thurston GD, Yun Jin K, Simard EP, Mills E, Park EK,
Catalá-López F, deVeber G, Gotay C, Khan G, Hosgood HD 3rd,
Santos IS, Leasher JL, Singh J, Leigh J, Jonas JB, Sanabria J,
Beardsley J, Jacobsen KH, Takahashi K, Franklin RC, Ronfani L,
Montico M, Naldi L, Tonelli M, Geleijnse J, Petzold M,
Shrime MG, Younis M, Yonemoto N, Breitborde N, Yip P,
Pourmalek F, Lotufo PA, Esteghamati A, Hankey GJ, Ali R,
Lunevicius R, Malekzadeh R, Dellavalle R, Weintraub R,
Lucas R, Hay R, Rojas-Rueda D, Westerman R, Sepanlou SG,
Nolte S, Patten S, Weichenthal S, Abera SF, Fereshtehnejad SM,
Shiue I, Driscoll T, Vasankari T, Alsharif U, Rahimi-Movaghar V,
Vlassov VV, Marcenes WS, Mekonnen W, Melaku YA, Yano Y,
Artaman A, Campos I, MacLachlan J, Mueller U, Kim D,
Trillini M, Eshrati B, Williams HC, Shibuya K, Dandona R,
Murthy K, Cowie B, Amare AT, Antonio CA, CastañedaOrjuela C, van Gool CH, Violante F, Oh IH, Deribe K,
Soreide K, Knibbs L, Kereselidze M, Green M, Cardenas R,
Roy N, Tillmann T, Li Y, Krueger H, Monasta L, Dey S,
Sheikhbahaei S, Hafezi-Nejad N, Kumar GA, Sreeramareddy CT,
Dandona L, Wang H, Vollset SE, Mokdad A, Salomon JA,
Lozano R, Vos T, Forouzanfar M, Lopez A, Murray C, Naghavi M.
The global burden of cancer 2013. JAMA Oncol, 2015, 1(4):
505–527.
[2] Hînganu D, Eva I, Stan CI, Hînganu MV. Morphological
aspects of the rectal neovascularization in colorectal cancer

The role of clinical and pathological assessment in choosing the best therapeutic management to improve…

[3]

[4]

[5]

[6]
[7]
[8]

[9]
[10]
[11]
[12]

[13]
[14]
[15]

– anatomical-surgical and imaging implications. Rom J Morphol
Embryol, 2016, 57(1):161–165.
Musio D, De Felice F, Bulzonetti N, Guarnaccia R, Caiazzo R,
Bangrazi C, Raffetto N, Tombolini V. Neoadjuvant-intensified
treatment for rectal cancer: time to change? World J Gastroenterol, 2013, 19(20):3052–3061.
Bleday R, Melnitchouk N. Surgical treatment of rectal cancer.
In: Beck DE, Wexner SD, Hull TL, Roberts PL, Saclarides TJ,
Senagore AJ, Stamos MJ, Steele SR (eds). The ASCRS
nd
Manual of colon and rectal surgery. 2 edition, Springer
Science + Business Media, New York, 2014, 811–830.
Schiessel R, Novi G, Holzer B, Rosen HR, Renner K,
Hölbling N, Feil W, Urban M. Technique and long-term results
of intersphincteric resection for low rectal cancer. Dis Colon
Rectum, 2005, 48(10):1858–1865; discussion 1865–1867.
Mulsow J, Winter DC. Sphincter preservation for distal rectal
cancer – a goal worth achieving at all costs? World J Gastroenterol, 2011, 17(7):855–861.
Law WL, Chu KW. Anterior resection for rectal cancer with
mesorectal excision: a prospective evaluation of 622 patients.
Ann Surg, 2004, 240(2):260–268.
Vasile L, Olaru A, Munteanu M, Pleşea IE, Şurlin V, Tudoraşcu C. Prognosis of colorectal cancer: clinical, pathological
and therapeutic correlation. Rom J Morphol Embryol, 2012,
53(2):383–391.
Balch GC, De Meo A, Guillem JG. Modern management of
rectal cancer: a 2006 update. World J Gastroenterol, 2006,
12(20):3186–3195.
th
Corman ML. Colon and rectal surgery. 5 edition, Lippincott
Williams & Wilkins, Philadelphia, 2005, 767–1042.
Souba WW, Fink MP, Jurkovich GJ, Kaiser LR, Pearce WH,
Pemberton JH, Soper NJ. ACS Surgery: principles & practice.
th
6 edition, WebMD Professional Publishing, New York, 2007.
Cipe G, Muslumanoglu M, Yardimci E, Memmi N, Aysan E.
Intersphincteric resection and coloanal anastomosis in treatment of distal rectal cancer. Int J Surg Oncol, 2012, 2012:
581258.
Deo SVS, Kapali AS, Gupta M, Shukla NK. A review of
controversies in the management of colorectal cancers.
Indian J Surg, 2012, 74(3):221–227.
Heald RJ, Moran BJ, Ryall RDH, Sexton R, MacFarlane JK.
Rectal cancer: the Basingstoke experience of total mesorectal
excision, 1978–1997. Arch Surg, 1998, 133(8):894–899.
Lindsetmo RO, Joh YG, Delaney CP. Surgical treatment for
rectal cancer: an international perspective on what the medical
gastroenterologist needs to know. World J Gastroenterol, 2008,
14(21):3281–3289.

1259

[16] Krivokapic Z, Barisic G, Markovic V, Popovic M, Antic S,
Jovanovic D, Protic S. First thousand rectal cancer cases –
local recurrence and survival. Acta Chir Iugosl, 2004, 51(2):
133–137.
[17] Sugihara K, Moriya Y, Akasu T, Fujita S. [Sphincter saving
procedure for low rectal carcinoma]. Nihon Geka Gakkai
Zasshi, 1997, 98(3):391–395.
[18] Isenberg J, Keller HW, Pichlmaier H. Middle and lower third
rectum carcinoma: sphincter saving or abdominoperineal
resection? Eur J Surg Oncol, 1995, 21(3):265–268.
[19] Böckelman C, Engelmann BE, Kaprio T, Hansen TF, Glimelius B. Risk of recurrence in patients with colon cancer stage
II and III: a systematic review and meta-analysis of recent
literature. Acta Oncol, 2015, 54(1):5–16.
[20] Ianoşi G, Mercuţ D, Neagoe D, Ianoşi S, Drighiciu C, Resceanu A, Andriţoiu A, Manolache A. Histopathological factors
as predictors for survival in colon and rectal cancers. Rom J
Morphol Embryol, 2008, 49(3):365–369.
[21] Zhang CD, Wang JN, Sui BQ, Zeng YJ, Chen JQ, Dai DQ.
Prognostic and predictive model for stage II colon cancer
patients with nonemergent surgery: who should receive
adjuvant chemotherapy? Medicine (Baltimore), 2016, 95(1):
e2190.
[22] Fujita S, Nakanisi Y, Taniguchi H, Yamamoto S, Akasu T,
Moriya Y, Shimoda T. Cancer invasion to Auerbach’s plexus
is an important prognostic factor in patients with pT3-pT4
colorectal cancer. Dis Colon Rectum, 2007, 50(11):1860–1866.
[23] Taylor FGM, Swift RI, Blomqvist L, Brown G. A systematic
approach to the interpretation of preoperative staging MRI
for rectal cancer. AJR Am J Roentgenol, 2008, 191(6):1827–
1835.
[24] MERCURY Study Group. Extramural depth of tumor invasion
at thin-section MR in patients with rectal cancer: results of
the MERCURY Study. Radiology, 2007, 243(1):132–139.
[25] Taylor FGM, Quirke P, Heald RJ, Moran BJ, Blomqvist L,
Swift IR, Sebag-Montefiore D, Tekkis P, Brown G; Magnetic
Resonance Imaging in Rectal Cancer European Equivalence
Study Group. Preoperative magnetic resonance imaging
assessment of circumferential resection margin predicts
disease-free survival and local recurrence: 5-year follow-up
results of the MERCURY Study. J Clin Oncol, 2014, 32(1):
34–43.
[26] Obrocea F, Sajin M, Marinescu EC, Stoica D. Colorectal
th
cancer and the 7 revision of the TNM staging system:
review of changes and suggestions for uniform pathologic
reporting. Rom J Morphol Embryol, 2011, 52(2):537–544.

Corresponding author
st
Călin Molnar, Associate Professor, MD, PhD, 1 Department of Surgery, Emergency County Hospital, Tîrgu Mureş,
University of Medicine and Pharmacy of Tîrgu Mureş, 38 Gheorghe Marinescu Street, 540139 Tîrgu Mureş,
Romania; Phone +40265–215 551, Fax +40265–210 407, e-mail: molnar.calin@yahoo.com

Received: June 5, 2016
Accepted: December 30, 2016

