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Purpose: Although rectal cancer is a very common malignancy and has an improved cure rate in response to oncolog ical 
treatment, research on rectal-cancer survivors’ sexual function remains limited. Sexual dysfunction (SD) after rectal can-
cer treatment was measured, and possible predisposing factors that may have an impact on the development of this disor-
der were identified. 
Methods: Patients undergoing curative rectal cancer surgery from January 2012 to September 2013 were surveyed using 
questionnaires. The female sexual function index or the International Index of Erectile Function was recorded. A multiple 
logistic regression was used to test associations of clinical factors with outcomes.
Results: Fifty-six men (56%) and 28 women (44%) who completed the questionnaire were included in the study. A total of 
76 patients of the 86 patients (90.5%) with the diagnosis of rectal cancer who were included in this study reported differ-
ent levels of SD after radical surgery. A total of 64 patients (76%) from the whole cohort reported moderate to severe SD 
after treatment of rectal cancer. Gender (P = 0.011) was independently associated with SD. Female patients reported sig-
nificantly higher rates of moderate to severe SD than male patients. Patients were rarely treated for dysfunction.
Conclusion: Sexual problems after surgery for rectal cancer are common, but patients are rarely treated for SD. Female 
patients reported higher rates of SD than males. These results point out the importance of sexual (dys)function in survi-
vors of rectal cancer. More attention should be drawn to this topic for clinical and research purposes.
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INTRODUCTION

The main treatment goals for rectal cancer are oncological cure 
and overall survival. With improved oncological results, functional 
results such as fecal continence and urinary and sexual function 
become increasingly important [1]. Sexual dysfunction (SD) is a 
common complication of rectal cancer surgery [2]. Many patients 
experience deterioration in sexual function, consisting of erectile 
dysfunction (ED) in men and vaginal dryness and dyspareunia in 

women, after rectal cancer treatment [3]. Reduced sexual function 
is associated with lower quality of life in cancer survivors [4]. Al-
though rectal cancer is a common malignancy and has an im-
proved oncological cure rate, research on sexual function after rec-
tal cancer surgery remains limited [5]. 

The aim of this study was to identify the frequency of SD after 
rectal cancer treatment. Also, possible predisposing factors that 
may have an impact on the development of SD are discussed.

METHODS 

Study design & setting 
The study was planned as a cross-sectional, single-arm cohort 
study. All cases of rectal cancer that involved surgery with curative 
intent at The Marmara University School of Medicine, Pendik 
Training & Research Hospital, from 2012 to 2013 were selected 
from a database of all colorectal cancer operations. The Research 
Ethics Committee of Marmara University approved the study, and 
all patients signed a written informed consent form before partici-
pation in the study.
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Inclusion and exclusion criteria
Inclusion criteria were patients with rectal cancer who underwent 
a radical resection for any stage or rectal cancer. Survivors treated 
with surgery (with or without [neo]adjuvant therapy) were in-
cluded. Exclusion criteria were an inability to obtain informed 
consent and transanal excision of the primary tumor. 

Evaluation of the sexual function
Sexual function after treatment was measured using the validated 
questionnaire the female sexual function index for females and 
the International Index of Erectile Function (IIEF) for males. Vali-
dated self-reported psychometric questionnaires, such as IIEF 
and the Index of Female Sexual Function (IFSF), helped us to as-
sess the impact of a specific treatment modality by evaluating dif-
ferent sexual function domains [6, 7]. The original IIEF, which 
consists of 15 items and 5 domains, is a psychometrically-valid 
and reliable instrument for ED assessment that was developed 
through consultations with an international panel of experts [6]. 
Each IIEF item is scored on a 5-point ordinal scale, where lower 
values represent poorer sexual function. Thus, a response of 1 for 
a question was considered the least functional whereas a response 
of 5 was considered the most functional. However, a need exists 
for a simpler patient-administered tool for the diagnosis of ED for 
easy use by physicians in clinical settings. An abbreviated version 
of the IIEF, designated as the IIEF-5, has been developed and vali-
dated as a diagnostic tool for ED [8]. According to the IIEF-5, ED 
can be classified into five severity levels, ranging from none (22–
25), to mild (17–21), mild-to-moderate (12–16), moderate (8–11), 
and severe (5–7).

The IFSF, a 9-item questionnaire, has been developed as a brief, 
multidimensional self-reporting instrument for assessing the key 
dimensions of sexual function in women [7]. Specific domains 
analyzed in the IFSF included quality of sexual intercourse, desire, 
overall satisfaction with sexual function, orgasm, lubrication, and 
clitoral sensation. Specific questions analyzed included the degree 
of lubrication, the ability to achieve orgasm, and the degree of cli-
toral sensation, with responses graded on a scale of 1 (almost 
never or never) to 5 (almost always or always) [7]. A score of 0 in-
dicated no attempt at intercourse. According to the IFSF, SD in 
women can be classified into four levels, ranging from none (≥35) 
to mild (26–35), moderate (16–25) and severe (≤15) in the Turk-
ish female population [9]. For the assessment of the possible pre-
disposing factors that may have an impact on the development of 
SD, we separated the patients into two groups (A and B) accord-
ing to their SD scores: namely, no and mild SD in one group (group 
A) and mild-to-moderate, moderate and severe in the other 
group (group B).

Clinical data
Information on age, gender, histological diagnosis, surgical proce-
dure, pathological TNM stage, (neo)adjuvant treatment, and 
postoperative complications such as anastomosis leakage, bleed-

ing, complications of ostomy, evisceration, perineal complica-
tions, reoperations were obtained from the medical records. 
These data were obtained for all patients who underwent surgery 
for rectal cancer between 2012 and 2013 at one center.

Statistical analysis
Background clinical data were analyzed using the t-test for contin-
uous data and Fisher exact test or the chi-square test for categorical 
data. Data for the total IIEF and IFSF scores and their domain 
scores were analyzed using a two-way analysis of variance. A mul-
tivariate logistic regression analysis with 95% confidence interval 
was used to identify factors associated with SD. Data were analyzed 
using SPSS ver. 17.0 (SPSS Inc., Chicago, IL, USA). All tests were 
two-sided, and P-values below 0.05 were considered statistically 
significant.

RESULTS

Patient characteristics
Between January 2012 and September 2013, 157 patients were op-
erated on for rectal cancer in the General Surgery Clinic at Mar-
mara University School of Medicine, Pendik Training & Research 
Hospital. A transanal excision was done for 2 patients, and a radical 
resection was performed for 155 patients (abdominoperineal resec-
tion for 37 patients, and low anterior resection for 120 patients). Pa-
tients who underwent a transanal excision were excluded. We had 
access to 125 patients who underwent a radical resection with ab-
dominal surgery. Of the 125 patients, 114 were alive, and 11 had 
died. Thirty patients did not accept participating in the study. Five 
of those 30 patients did not accept participating in the study be-
cause they were not able to come to the hospital. The other 25 pa-
tients were not sexually active and, accordingly, did not accept the 
study. The remaining 84 patients who accepted the study and 
signed the informed consent forms were invited to the hospital so 
that evaluate their sexual functions could be evaluation (Fig. 1). All 
patients’ median age was 60 years (28–91 years), and all of them 
were diagnosed with an adenocarcinoma. The demographic and 
the clinical characteristics of the patients are shown in Table 1. 

In this study, 56 patients (67%) were male. The operative meth-
ods were abdominoperineal resection with open surgery in 23 pa-
tients (27.4%), low anterior resection without ostomy in 33 (39.3%; 
open surgery, n = 31; laparoscopic surgery, n = 2), low anterior re-
section with protective ostomy in 12 (14.3%; open surgery, n = 11; 
laparoscopic surgery, n = 1), and Hartmann’s procedure in 16 pa-
tients (19%). The median distance between the anal verge and the 
tumor was 9 cm (range, 1–15 cm).

More than half of the patients had T3 as a primary tumor stage 
(51.2%, n = 43). Regional lymph nodes stage was N0 in 51 patients 
(60.7%). Distant metastasis was observed in 5 patients (6%). Nine-
teen patients (23%) underwent preoperative chemoradiotherapy. 
A total of 54 patients (64%) underwent postoperative chemother-
apy, including 44 (52%) who received concomitant adjuvant radio-
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therapy. The median time between neoadjuvant radiotherapy and 
surgery was 57 days (range, 35–270 days). The median follow-up 
period for the entire cohort was 9.8 months (range, 1–20 months). 
Of the 28 patients who had a nonpermanent stoma, 5 patients 
(18%) underwent a stoma reversal. A total of 54 patients (64%) 
had a follow-up period of more than 6 months. Anastomotic leak-
age was diagnosed in 10 patients (23%) who underwent a low an-
terior resection with anastomosis, but it was necessary to reoperate 
on and create a diverting ostomy in only 4 patients (9%). The other 
6 patients were healed by using antibiotics and observation.  

Sexual function
Using the validated IIEF-5 and IFSF questionnaires, 76 patients 
(90.5%) reported different levels of SD after radical surgery. A total 
of 64 patients (76%) from the whole cohort reported moderate-to-
severe SD after treatment of rectal cancer. Among the male pa-
tients, 6 (10.7%) reported no SD, 12 (21.4%) reported mild, 26 
(46.4%) reported mild-to-moderate, 7 (12.5%) reported moderate, 
and 5 (9.0%) reported severe SD. Among the female patients, 1 
(3.7%) reported no SD, 1 (3.7%) reported mild, 19 (70.4%) re-
ported moderate, and 6 (22.2%) reported severe SD. Female pa-

tients reported significantly higher rates of moderate-to-severe SD 
than male patients (93% vs. 68%, respectively; P = 0.011). In the 
univariate analysis, the postoperative adjuvant chemotherapy rate 
was significantly higher in group B than in group A (70% vs. 45%, 
respectively; P = 0.039). The vascular invasion rate in the final pa-
thology report was also significantly higher in group A than in 
group B, (33% vs. 5%, respectively; P = 0.014). In the multivariate 
logistic regression analysis, the difference in gender between 
groups A and B was significant (P = 0.018), but the differences in 
adjuvant chemotherapy and vascular invasion rate were not signif-
icant (P = 0.40 and P = 0.051, respectively). Although a high rate of 
SD was reported by the patients in this study (90.5%), only 6 pa-
tients (8%) sought and received treatment for SD. 

DISCUSSION

This study, which included 84 patients with rectal cancer, showed 
that SD is a common complaint in patients with rectal cancer after 
radical treatment. The rate of SD was high (90.5%) in this study 
cohort. Female patients had a significantly higher rate (93%) of SD 
than male patients (67%) did.  

Conventionally, outcome assessments in colorectal cancer in-
clude mortality, morbidity, disease recurrence, and long-term sur-
vival. However, patient-reported outcomes (e.g., quality of life) are 
now also regarded as key measurements in assessing outcomes of 
interventions [10]. Sexuality and intimacy are considered to be 
important aspects of quality of life [11]. While rectal cancer treat-
ment has clearly produced improved outcomes for the disease, pa-
tients are still plagued by the complications and the long-term 
consequences of their treatment. SD after rectal cancer treatment 
is common and can have major negative effects on the quality of 
life. Despite this, it is not often discussed in clinical practice. Pa-
tients are unlikely to mention these problems themselves either 
because they are embarrassed or because they do not relate their 
symptoms to their rectal cancer treatment [3]. These complica-
tions can have a major impact on patients’ psychological, social, 
and emotional functioning, as well as on their overall well-being 
[12]. This study fills this gap and highlights the less discussed issue 
of SD [4]; it also supports the need for studies related to SD after 
rectal cancer treatment. 

This study has some limitations that need to be acknowledged. 
First, this was a cross-sectional study, and no information was 
known about sexual (dys)function before diagnosis/treatment of 
cancer, which limited the determination of the effect of  cancer 
diagnosis and treatment on functioning or on the ability to cor-
rect for baseline functioning. Prospective studies with an assess-
ment point prior to surgical treatment are warranted. Second, our 
study has a potential sampling bias. The study population is a 
“convenience cohort” of surviving rectal cancer patients who were 
treated in one center. Therefore, results may not be generalizable 
to all patients undergoing rectal cancer surgery. Procedure sub-
groups were not randomly assigned and differed in their tumor 

157 All patients operated because 
of rectal cancer between Jan/2012 

and Sep/2013 in one center

2 Did not meet the inclusion 
criteria, transanal excision of the 

primary tumor

155 Patients with 
stages I−IV rectal 
cancer, underwent 
abdominal surgery

30 Exclusion,
patients who could not 

be reached

125 Eligible for inclusion

11 Exclusion,
dead patients at the 

study date

30 Not included,
patients did not accept 

the study

114 Patients alive at the 
study time

84 Study cohort

Fig. 1. Flowchart for inclusion in the study.
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characteristics as well as their treatments. The final limitation is 
the small number of patients for evaluating the factors associated 
with SD after rectal cancer treatment.

SD is a well-recognized complication after total mesorectal exci-
sion (TME) and has a negative impact on patients’ quality of life. 
The incidence of SD after TME is reported to be 18%–54% [12-
14], depending on the type of surgery, neoadjuvant treatment es-

pecially radiotherapy, and ⁄or quality of dissection [15]. There are 
several reasons the rate of SD reported in this study appears high 
(90.5%) compared with other recent studies. First, this study did 
not exclude patients based on age or preexisting sexual inactivity 
or dysfunction, exclusions that bias results toward better function. 
Second, the median follow-up period (9.8 months) may be too 
short to evaluate patients after treatment for rectal cancer. Never-

Table 1. Characteristics of patients according to the outcome of study treatment

Characteristic Study cohort (n = 84) Group A (n = 20) Group B (n = 64) P-valuea

Age (yr) 60 (28–91) 59 (34–78) 61 (28–91) 0.60b

Gender 0.01c

   Male 56 (67) 18 (90) 38 (59)

   Female 28 (33) 2 (10) 26 (41)

Surgical procedure 0.15c

   Abdominoperineal resection 23 (27) 3 (15) 20 (31)

   Low anterior resection 61 (73) 17 (85) 44 (69)

Stoma status 51 (61) 12 (60) 39 (60) 0.94c

Type of stoma 0.28c

   Permanent stoma 23 (27) 3 (15) 20 (31)

   Nonpermanent stoma             28 (33) 9 (45) 19 (30)

Stoma reversal 5 (18) 2 (22) 3 (16) 0.60d

T4 17 (20) 5 (25) 12 (19) 0.50d

T1–T3 67 (80) 15 (75) 52 (81)

N0 54 (64) 14 (70) 40 (63) 0.50c

N1–N2 30 (36) 6 (30) 24 (27)

M1 5 (6) 1 (5) 4 (6) 0.83

Preoperative chemoradiotherapy 19 (23) 4(20) 15 (23) 0.51c

Postoperative chemoradiotherapy 44 (52) 8 (40) 36 (56) 0.20c

Postoperative chemotherapy 54 (64) 9 (45) 45 (70) 0.03c

Anastomosis leak 10/44 (23) 3/12 (25) 7/32 (22) 1.00d

Radiotherapy-operation period (day) 57 (35–270) 59 (55–270) 45 (35–240) 0.07b

Tumor distance from anal verge (cm) 0.30c

   ≤6 29 (36) 6 (30) 24 (38)

   >6 55 (66) 14 (70) 40 (62)

Vascular invasion 22 (26) 1 (5) 21 (33) 0.014c

Lymphatic invasion 35 (42) 5 (25) 30 (47) 0.083c

Perineural invasion 22 (26) 2 (10) 20 (31) 0.059c

Recurrence (distant metastasis) 20 (24) 2 (10) 18 (28) 0.135d

Follow-up period (mo) 9.8 (1–20) 6 (2–19) 11 (1–20) 0.21b

   ≥6 54 (64) 11 (55) 43 (67) 0.32c

   <6 30 (36) 9 (45) 21 (33)

Patients received treatment for SD 6 (7) 0 (0) 6 (9) 0.32d

Values are presented as median (range) or number (%).
SD, sexual dysfunction.
aComparison between groups A and B. bt-test for independent samples. cChi-square test. dFisher exact test.
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theless, rates of long-term ED ranging from 59% to 90% have been 
reported in other studies [16-18]. Widely varying rates of SD after 
rectal surgery have been reported in the literature, and compari-
sons between studies are difficult due to the different exclusion cri-
teria and outcome measures used in those studies [19, 20]. 

Unexpectedly, female patients reported significantly higher rates 
of SD than male patients (93% vs. 67%, respectively; P = 0.011). 
While a number of studies have examined rates of SD after sur-
gery for rectal cancer, the primary focus has been on the male 
sexual issue of ED. Research on female rectal cancer survivors’ 
sexual function remains limited, and generally it is ignored during 
surgery [19, 21, 22].  Moreover, female SD after surgery for rectal 
cancer has been relatively ignored [13] due in part to the reluc-
tance of women with rectal cancer to respond to questions about 
their sexuality [16]. Two factors may help explain the relatively 
higher rates of SD in female than in male patients: (1) nerve pres-
ervation is relatively ignored during surgery in females, and (2) 
early menopause resulting from (neo)adjuvant chemoradiother-
apy may lead to SD after treatment. Moreover, women are more 
likely than men to give up sexual activity after colorectal cancer 
treatment [16]. Although adjuvant chemotherapy does not in-
crease the risk of male SD [23], adjuvant pelvic radiotherapy or 
chemoradiation does increase the rate of ED [14]. Rather unex-
pected was the finding that radiotherapy was not significantly as-
sociated with SD. Considering that radiotherapy is one of the 
most robust findings in the literature, our contradictory finding is 
noteworthy. The inconsistency with the literature may be ex-
plained by the small number of our cohort and by the inclusion of 
patients with different stages of rectal cancer.

Stoma status and type of resection were not significantly different 
between the groups with and without SD. Milbury et al. [5] re-
ported that neither having a stoma nor type of resection was sig-
nificantly related to SD for women. This study showed that most 
patients did not get treatment for SD. Although one randomized 
trial showed that sildenafil (Viagra) was effective in 79% of male 
patients with ED after rectal excision for cancer, the effect of these 
drugs depends on intact pelvic splanchnic nerves [24]. Therefore, 
nerve preservation during rectal cancer surgery needs to be given 
greater emphasis in surgical practice. SD can be influenced post-
operatively by factors other than surgery alone, such as the recov-
ery period after surgery, coping with disease, and body image. 
These factors are temporary and do not influence the results after 
a long-term follow-up. In the case of partial nerve damage, initial 
dysfunction can be temporarily reduced, but recovery is possible 
in the first years after the initial operation. However, ED in male 
rectal-resection patients persists in time [25]. Prospective studies 
indicate that other indices of quality of life typically improve over 
time, yet sexual function remains impaired [26, 27].

In conclusion, this study showed that rectal cancer survivors had 
a high rate of SD, which was seldom treated. Female patients re-
ported higher rates of SD than male patients. These results imply 
that attention needs to be drawn to SD among male and female 

survivors of rectal cancer in both research and clinical practice.
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