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INTRODUCTION 

Colorectal cancers are the third most commonly 

diagnosed form of cancer globally, comprising 11% of all 

cancer diagnoses and 9% of all cancer deaths.1,2 

The incidence of colorectal cancer depends on various 

aspects like Race and ethnicity, sex and various risk 

factors like diet rich in red meat, smoking, alcohol abuse, 

inflammatory bowel disease, hereditary mutations, prior 

abdominal radiations.3 

The management of colorectal cancer consist mainly of 

surgical intervention aiming for an oncologic clearance. 

The surgical management of colorectal cancer started 

when Jacques Lisfranc, in 1826, performed the first 

perineal resection.4 The surgical management further 

evolved with introduction of abdominoperineal resection 

with en block lymphadenectomy performed by Miles in 

1908 which was later replaced by anterior resection (AR) 

in 1950. But these all were associated with severe urinary 

and sexual dysfunction.5 However introduction of the 

“total mesorectal excision” (TME)-technique by Heald, 

in 1982 was a major breakthrough, which involved en 

bloc resection of the tumour and the mesorectal tissue in 

the avascular plane which reduced the risk of excessive 

peroperative blood loss and postoperative functional 

disorders.6 
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Surgical management for rectal cancer is challenging due 

to the narrow pelvis and its extreme proximity to 

contiguous organs and important neural tissues which are 

vital for various urinary and sexual function of both male 

and female.7 

Since the introduction of total mesorectal excision 

(TME), the oncologic outcome has improved greatly in 

terms of local recurrence and cancer-specific survival.8 

However, there are still concerns regarding functional 

outcomes such as sexual and urinary dysfunction, even 

among experienced colorectal surgeons.9 

Currently, the rate of urinary dysfunction after rectal 

surgery ranges from 33% to 70%. Many factors other 

than nerve preservation play a role in minor 

incontinence.10,11 Male sexual function shows impotence 

rates ranging from 20% to 46%.12,13 In women, 

information on sexual function is not easily obtained, and 

varying degree of sexual dysfunction is seen in them as 

well. 

The nerve-preserving TME technique which was 

introduced in 1995, by Enker which is considered a gold 

standard treatment for lower and middle third of 

carcinoma rectum includes identification and 

preservation of the superior hypogastric plexus nerve, 

bilateral hypogastric nerves, pelvic plexus, and 

neurovascular bundles.9 These structures have a key role 

in urinary and sexual function of both men and women. 

The high quality of TME should fulfil two clinical 

measurements: absence of impotence or incontinence and 

at least single digit i.e., less than 10%, 5-year cumulative 

recurrence rate regardless of adjuvant therapy.14 

Aims and objective 

To check the functional outcome after nerve preservation 

in patient undergoing colorectal cancer surgery, to assess 

the urinary function in the patient postoperatively and to 

assess the sexual function in the patient postoperatively. 

METHODS 

The following was a Prospective Observational study 

conducted in Dr. BRAM Hospital, Raipur, Chhattisgarh, 

form January 2019 to July 2020. 

Inclusion criteria  

All patient undergoing curative colorectal surgery, with 

age >18 years and who gave consent to get included in 

study. 

Exclusion criteria 

Patients with previous major abdominal or pelvic surgery 

or abnormal preoperative baseline genitourinary function. 

Patients were explained regarding the surgical procedures 

and the nature of study, and informed consents was 

obtained. A baseline preoperative assessment of urinary 

and sexual function was done in all patient. Post 

operatively the patients were followed up and assessment 

of urinary and sexual function was again done at 1 month 

and 3-month interval. The study received clearance from 

the scientific and ethical committees of Pt. J.N.M medical 

college, Raipur. This was a time bound study, which 

included all patients with colorectal cancer admitted 

between January 2019 to July 2020. 

Assessment of urinary function 

Evaluation was on the basis of questionnaire-based 

interview. 

International prostate symptom score (IPSS), which 

included incomplete bladder emptying, frequency, 

intermittency, urgency, weak stream, straining, and 

nocturia. The scoring system for voiding function 

described above is based on a 0 to 5 scale, as follows: 0, 

not at all; 1, less than one time in five; 2, less than half 

the time; 3, approximately half the time; 4, more than half 

the time; 5, almost always. 

IPSS was calculated by adding the item scores; good 

(IPSS, 0-7); fair (IPSS, 8-14), and poor (IPSS, 15-35). 

Assessment of sexual function 

In male patients 

The sexual function was evaluated on the basis of 

potency and erectile function, measured on the basis of 

the international index of erectile function (IIEF), which 

contains five index domains (erectile function, orgasm 

function, sexual desire, intercourse satisfaction, and 

overall satisfaction) and 15 items. Each item was scored 

on a 5- or 6-point Likert score. Total score range was 5 to 

75. We classified the male potency function as good 

(IIEF, 60-75), fair (IIEF, 44-59), and poor (IIEF, 5-43). 

Items 1, 2, 3, 4, 5 and 15 of IIEF together constitute the 

erectile function. The severity of erectile dysfunction 

(ED) was classified into five categories: no ED (EF score 

26 to 30), mild (EF score 22 to 25), mild to moderate (EF 

score 17 to 21), moderate (EF score 11 to 16), and severe 

(EF score 6 to 10). 

In female patients 

The sexual function was evaluated on the basis of the 

female sexual function index (FSFI), which is a 19-item 

validated questionnaire. 

The scale is divided into six domains: desire, arousal, 

lubrication, orgasm, satisfaction, and pain. Each item is 

scored with a 5- or 6- point Likert scale. The scales for 
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each domain are variable, and the total score range is 4 to 

95.  

For the present study, we classified the female sexual 

function as good (FSFI, 76-95), fair (FSFI, 58-75), and 

poor (FSFI, 4-57). 

Data collected was charted onto an excel sheet with 

quantitative and continuous variable was presented as 

mean±standard deviation, while qualitative or categorical 

variable is prescribed as frequency or percentage. 

The final result and significance between the proposed 

surgical procedure and favorable sexual/urinary outcomes 

was obtained by using SPSS v20.0 software. 

RESULTS 

The study consisted of a total of 40 patients who 

underwent colorectal cancer surgery. 

 

Figure 1: Age distribution. 

 

Figure 2: Sex distribution. 

In this study, we found that of 40 colorectal cancer cases, 

maximum of cases, 37.5% (15 cases) aged between 41-50 

years and 20% (8 cases) were in age group of 61-70 

years, Age distribution was from 24-75 years with mean 

of 49 years. 40 colorectal cancer patients, 62.5% (25 

cases) of the cases were males and 37.5% (15 cases) of 

the cases were female. 

Of the 40 patients, 62.5% (25 cases) had low rectal 

cancer, 30% (12 cases) had middle rectal cancer and 

7.5% (3 cases) had high rectal cancers. Also, 30 cases 

belonged to TNM stage IIIa, IIIb and IIIc, 9 cases 

belonged to stage II and 1 case belonged to stage I and 

57.5% (23 cases) of cases with colorectal cancers 

received neo-adjuvant chemotherapy /radiotherapy.  

Among the surgical interventions employed, the 

laparoscopic APR was the most common type of surgery 

employed in 65% (29 cases), Open APR was done in 

10% (4 cases), Laparoscopic LAR was done in 10% (4 

cases), laparoscopic anterior resection was done in 10% 

(4 cases), sigmoidectomy and laparoscopic ultra low 

resection was done in 2.5% each (1 case). Also, 92.5% 

(37 cases) had their peripheral autonomic nerve 

preserved. 

According to IPSS score, there was no urinary 

dysfunction in all cases pre-operatively. 57.5% (23 cases) 

showed fair urinary function, 22.5% (9 cases) showed 

good urinary function and 20% (8 cases) showed poor 

urinary function at 1 month. At 3 month, 80% (32 cases) 

showed good urinary function, 15% (6 cases) showed fair 

urinary function and 5% (2 cases) showed poor urinary 

function. There was a significant co-relation between 

urinary function and duration (p<0.0001 HS). 

 

Figure 3: Urinary function. 

According to IIEF score in males, pre-operatively 88% 

(22 cases) had a good score and 12% (3 cases) had a fair 

score. At 1 month, 52% (13 cases) had a fair score, 40% 

(10 cases) had a poor score and 8% (2 cases) had a good 

score. At 3 month, 68% (17 cases) had a good score, 24% 

(6 cases) had a fair score and 8% (2 cases) had a poor 

score. There was a significant co-relation between sexual 

function and duration (p<0.0001 HS). 

According to erectile dysfunction severity in males, pre-

operatively 44% (11 cases) had normal function, 20% (5 

cases) had mild dysfunction, 28% (7 cases) had mild to 

moderate dysfunction, 8% (2 cases) had moderate 

dysfunction and there were no cases having severe 

dysfunction. At 1 month, 8% (2 cases) had normal 

function, 8% (2 cases) had mild dysfunction, 20% (5 

cases) had mild to moderate dysfunction, 48% (12 cases) 
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had moderate dysfunction and 16% (4 cases) had severe 

dysfunction. At 1 month, 24% (6 cases) had normal 

function, 8% (2 cases) had mild dysfunction, 40% (10 

cases) had mild to moderate dysfunction, 20% (5 cases) 

had moderate dysfunction and 8% (2 cases) had severe 

dysfunction. There was a highly significant co-relation 

between sexual function and duration. 

 

Figure 4: Male sexual function. 

According to FSFI score in females, pre-operatively 

100% (15 cases) had a good score. At 1 month, 40% (6 

cases) had a good score, 26.6% (4 cases) had fair score 

and 33.33% (5 cases) had a poor score. At 3 month, 

66.67% (10 cases) had a good score, 13.33% (2 cases) 

had a fair score and 20% (3 cases) had a poor score. 

There was a significant co-relation between sexual 

function and duration (p<0.012 S). 

 

Figure 5: Female sexual function. 

According to IPSS score, among patients aged less than 

50 years, pre-operatively 100% (21 cases) had a good 

score. At 1 month 42.6% (9 cases) had a good score and 

57.14% (12 cases) had a fair score. At 3 month 90.48% 

(19 cases) had a good score, 4.76% (1 case) had a fair 

score and 4.76% (1 case) had a poor score. Among 

patients aged more than 50 years, pre-operatively 100% 

(19 cases) had a good score. At 1 month 10.53% (2 cases) 

had a good score, 57.83% (11 cases) had a fair score and 

31.58% (6 cases) had a poor score. At 3 month 68.42% 

(13 cases) had a good score, 26.32% (5 case) had a fair 

score and 5.26% (1 case) had a poor score. There was a 

highly significant correlation between age and urinary 

dysfunction (p value <0.0001 HS).  

According to IPSS score, among males, pre-operatively 

100% (25 cases) had a good score. At 1 month 24% (6 

cases) had a good score, 52% (13 cases) had a fair score 

and 24% (6 cases) had a poor score. At 3 month 76% (19 

cases) had a good score, 20% (5 case) had a fair score and 

4% (1 case) had a poor score. Among females, pre-

operatively 100% (15 cases) had a good score. At 1 

month 20% (3 cases) had a good score, 66.67% (10 

cases) had a fair score and 13.33% (2 cases) had a poor 

score. At 3 month 86.67% (13 cases) had a good score, 

6.67% (1 case) had a fair score and 6.67% (1 case) had a 

poor score. There was a highly significant co-relation 

between gender and urinary dysfunction (p value <0.0001 

HS). 

DISCUSSION 

In this study, we found that of 40 colorectal cancer cases, 

maximum of cases, 37.5% (15 cases) aged between 41-50 

years and 20% (8 cases) were in age group of 61-70 

years, Age distribution was from 24-75 years with mean 

of 49 years. Dar et al, conducted a study on 47 patients 

and the age distribution was from 20-76 years with mean 

of 50 years, majority of patients were above 50years of 

age.15 Kenneth et al conducted a study on 2313 cases and 

among all the patients aged between 1  t o  98 years, the 

mean was 63 years.16  

In this study, we found that out of 40 colorectal cancer 

patients, 62.5% (25 cases) of the cases were males and 

37.5% (15 cases) of the cases were female. Strek el al, 

conducted a study on 52 patients and found that of the 

Fifty-two patients, 36 were male and 16 were female.17 

Vironen et al, conducted a study on 82 cases and found 

that 52 cases (63.4%) were males and 30 cases (36.6%) 

were females.18  

In this study, we found that the most common complaint 

among patients with colorectal cancer was bleeding per 

rectum in 67.5% (27 cases) patients, followed by altered 

bowel habit in 22.5% (9 cases) patients. Dar et al 

conducted a study on 47 patients and found that 40 (85%) 

patients presented with history of bleeding per rectum 

and 7 (15%) patients with history of altered bowel habits 

as major complaint.15 Majumdar et al conducted a study 

on 197 patients and found that the most common 

symptoms were rectal bleeding (58%), abdominal pain 

(52%), and change in bowel habits (51%); the majority 

had anemia (57%) and occult bleeding (77%).19  

In this study, we found that in 40 cases of colorectal 

cancer, hypertension was found to be the most common 

co-morbidity in 12.5% (5 cases) patients, followed by 

smoking in 7.5% (3 cases) patients. Kenneth et al 

conducted a study on 2313 cases and found that the most 

commonly found systemic diseases were cardiovascular 
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disease in 37%, respiratory disease in 12%, and renal in 

6.6%. The combination of diseases and a primarily older 

age group meant additional medical problems, more 

complicated surgical procedures, and reduced long-term 

survival.16  

In this study, we found that of the 40 cases with 

colorectal cancer, 62.5% (25 cases) had low rectal cancer, 

30% (12 cases) had middle rectal cancer and 7.5% (3 

cases) had high rectal cancers. Dar et al conducted a 

study on 47 patients and found that 4.2% (2 cases) had 

low rectal cancers, 78.7% (35 cases) had middle rectal 

cancers and 21.2% (10 cases) had high rectal cancers.15 

Kim et al conducted a study on 68 patients and found that 

36.7% (25 cases) had low rectal cancer, 32.3% (22 cases) 

had middle rectal cancer and 30.8% (21 cases) had high 

rectal cancers.20 

Table 1: Comparison based on IPSS score. 

Author 
No. of 

patients 

Urinary 

dysfunction 

(%) 

Sexual 

dysfunction 

(%) 

Our study 40 20 32 

Havenga 138 32 17 

Mass 47 28 11 

Maurer 60 24 24 

Nesbakken21 49 13 28 

Kim20 68 26 25 

Pocard 9 0 44 

Sterk17 49 23 38 

Ameda23 52 30 88 

In this study, we found that among 40 cases of colorectal 

cancers, 30 cases belonged to TNM stage III, 9 cases 

belonged to stage II and 1 case belonged to stage I. 

Vironen et al, conducted a study on 82 cases and found 

that there were 39% (32 cases) with stage I, 40% (33 

cases) with stage II, 19.5% (14 cases)  with stage III and 

1.2% (one case) with stage IV.18 Dar et al conducted a 

study on 47 patients and found that there were 25.5% (7 

cases) with stage I, 29.7% (14 cases) with stage II, 48.9% 

(23 cases) with stage III, and 6.3% (3 cases) with stage 

IV.15  

In this study, we found that, according to IPSS score, 

there was no urinary dysfunction in all cases pre-

operatively. Post-operatively, 57.5% (23 cases) showed 

fair urinary function, 22.5% (9 cases) showed good 

urinary function and 20% (8 cases) showed poor urinary 

function at 1 month. At 3 month, 80% (32 cases) showed 

good urinary function, 15% (6 cases) showed fair urinary 

function and 5% (2 cases) showed poor urinary function. 

There was a significant co-relation between urinary 

function and duration (p<0.0001 HS). Dar et al conducted 

a study on 47 patients and found that there was urinary 

dysfunction in 89.7% (42 cases) at 1 month, 27.6% (13 

cases) at 3 months.15 Vironen et al, conducted a study on 

82 cases and found that there was mild urinary 

dysfunction seen in 46 cases (56%).18 Kim et al 

conducted a study on 68 patients and found that urinary 

dysfunction in their studies were 26%.20  

In this study, we found that, according to IIEF score in 

males, pre-operatively 88% (22 cases) had a good score 

and 12% (3 cases) had a fair score. At 1 month, 52% (13 

cases) had a fair score, 40% (10 cases) had a poor score 

and 8% (2 cases) had a good score. At 3 months, 68% (17 

cases) had a good score, 24% (6 cases) had a fair score 

and 8% (2 cases) had a poor score. There was a 

significant co-relation between sexual function and 

duration (p<0.0001 HS). Dar et al conducted a study on 

47 patients and found that preoperatively normal IIEF 

was noticed in only 33% (14 cases) and 35% (15 cases) 

were having mild dysfunction and mild to moderate 

dysfunction was present in 30% (13 cases). Resultant 

sexual dysfunction was found in 30% (13 cases).15 Ling 

et al, conducted a study on 112 cases and found that 93% 

(41 cases) had good score, 4.5% (2 cases) had fair score 

and 2.2% (1 case) had poor score.22  

In this study, we found that, according to erectile 

dysfunction severity in males, pre-operatively 44% (11 

cases) had normal function, 20% (5 cases) had mild 

dysfunction, 28% (7 cases) had mild to moderate 

dysfunction, 8% (2 cases) had moderate dysfunction and 

there were no cases having severe dysfunction. At 1 

month, 8% (2 cases) had normal function, 8% (2 cases) 

had mild dysfunction, 20% (5 cases) had mild to 

moderate dysfunction, 48% (12 cases) had moderate 

dysfunction and 16% (4 cases) had severe dysfunction. 

At 3 month, 24% (6 cases) had normal function, 8% (2 

cases) had mild dysfunction, 40% (10 cases) had mild to 

moderate dysfunction, 20% (5 cases) had moderate 

dysfunction and 8% (2 cases) had severe dysfunction. 

There was a highly significant co-relation between sexual 

function and duration. Dar et al conducted a study on 47 

patients and found that pre-operatively 34.8% (15 cases) 

had normal function, 27.9% (12 cases) had mild 

dysfunction, 25.5% (11 cases) had mild to moderate 

dysfunction, 11.6% (5 cases) had moderate dysfunction 

and there were no cases having severe dysfunction. At 1 

month, 6.9% (3 cases) had normal function, 11.6% (5 

cases) had mild dysfunction, 18.6% (8 cases) had mild to 

moderate dysfunction, 48.8% (21 cases) had moderate 

dysfunction and 13.9% (6 cases) had severe dysfunction. 

At 3 months, 20.9% (9 cases) had normal function, 

23.2% (10 cases) had mild dysfunction, 37.2% (16 cases) 

had mild to moderate dysfunction, 16.2% (7 cases) had 

moderate dysfunction and 2.3% (1 cases) had severe 

dysfunction.15 Nesbakken et al, conducted a study on 49 

patients and found that six of 24 men reported some 

reduction in erectile function and one became impotent. 

Two men reported retrograde ejaculation. All the 

complications were seen in the TME group.21 Strek el al, 

conducted a study on 52 patients and found that 

postoperatively, eight of the 29 men were impotent and 

two of the 29 men experienced retrograde ejaculation. 

Therefore, 30% of the preoperatively potent men had 
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sexual dysfunction postoperatively. There was no 

correlation between the postoperative impotence and the 

age of the patients at the time of surgery.17  

In this study, we found that, according to FSFI score in 

females, pre-operatively 100% (15 cases) had a good 

score. At 1 month, 40% (6 cases) had a good score, 

26.6% (4 cases) had fair score and 33.33% (5 cases) had 

a poor score. At 3 month, 66.67% (10 cases) had a good 

score, 13.33% (2 cases) had a fair score and 20% (3 

cases) had a poor score. There was a significant co-

relation between sexual function and duration (p<0.012 

S). Vironen et al, conducted a study on 82 cases and 

found that 15 females were sexually active pre-

operatively, of which 6 cases (20%) failed to answer the 

questions and of remaining 9 cases, 8 cases (88.8%) 

reported sexual dysfunction.21 Ling et al, conducted a 

study on 112 cases and found that 85.7% (36 cases) had 

good score, 9.5% (4 cases) had fair score and 4.7% (2 

cases) had poor score post-operatively.22 

In our study, among 40 patients with colorectal cancer, 

according to IPSS score, among patients aged less than 

50 years, pre-operatively 100% (21 cases) had a good 

score. At 1 month 42.6% (9 cases) had a good score and 

57.14% (12 cases) had a fair score. At 3 months 90.48% 

(19 cases) had a good score, 4.76% (1 case) had a fair 

score and 4.76% (1 case) had a poor score. Among 

patients aged more than 50 years, pre-operatively 100% 

(19 cases) had a good score. At 1 month 10.53% (2 cases) 

had a good score, 57.83% (11 cases) had a fair score and 

31.58% (6 cases) had a poor score. At 3 months 68.42% 

(13 cases) had a good score, 26.32% (5 case) had a fair 

score and 5.26% (1 case) had a poor score. There was a 

highly significant co-relation between age and urinary 

dysfunction (p value <0.0001 HS). In our study, among 

40 patients with colorectal cancer, according to IPSS 

score, among males, pre-operatively 100% (25 cases) had 

a good score. At 1 month 24% (6 cases) had a good score, 

52% (13 cases) had a fair score and 24% (6 cases) had a 

poor score. At 3 month 76% (19 cases) had a good score, 

20% (5 case) had a fair score and 4% (1 case) had a poor 

score. Among females, pre-operatively 100% (15 cases) 

had a good score. At 1 month 20% (3 cases) had a good 

score, 66.67% (10 cases) had a fair score and 13.33% (2 

cases) had a poor score. At 3 month 86.67% (13 cases) 

had a good score, 6.67% (1 case) had a fair score and 

6.67% (1 case) had a poor score. There was a highly 

significant correlation between gender and urinary 

dysfunction (p value <0.0001 HS). 

CONCLUSION 

Nerve preserving total mesorectal excision not only 

provides adequate oncologic clearance, but also preserves 

urinary and sexual function among the patients, 

significantly increasing quality of life by decreasing the 

morbidities that are faced with conventional anterior 

resection.  
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