
ORIGINAL ARTICLE – COLORECTAL CANCER

A Comparative Study of Voiding and Sexual Function after Total
Mesorectal Excision with Autonomic Nerve Preservation
for Rectal Cancer: Laparoscopic Versus Robotic Surgery

Jeong Yeon Kim, MD1,2, Nam-Kyu Kim, MD1, Kang Young Lee, MD1, Hyuk Hur, MD1, Byung Soh Min, MD1, and

Jang Hwan Kim, MD3

1Department of Surgery, Colorectal Cancer Special Clinic, University Health System, Yonsei University College of

Medicine, Seoul, Korea; 2Department of Surgery, Hangang Sacred Hospital, College of Medicine, Hallym University,

Seoul, Korea; 3Department of Urology, Colorectal Cancer Special Clinic, University Health System, Yonsei University

College of Medicine, Seoul, Korea

ABSTRACT

Purpose. To evaluate the protection of the urogenital

function after robot-assisted total mesorectal excision

(R-TME) for rectal cancer compared to those of laparo-

scopic TME (L-TME).

Methods. 69 patients who underwent L-TME (n = 39) or

R-TME (n = 30) were prospectively enrolled. Their uro-

genital function was evaluated by uroflowmetry, a standard

questionnaire of the international prostate symptom score

(IPSS) and the international index of erectile function (IIEF)

before surgery and 1, 3, 6, and 12 months after surgery. The

pre- and postoperative IPSS and IIEF scores were compared

to detect functional deterioration by paired t test for each

group. How postoperative IPSS and IIEF scores and uro-

flowmetry data deviated from the preoperative values (D)

were statistically compared between the two groups.

Results. The IPSS score significantly increased 1 month

after surgery; the recovery from decreased urinary function

took 6 months for patients in the L-TME group (8.2 ± 6.3;

P = 0.908) but 3 months in the R-TME group (8.36 ± 5.5;

P = 0.075). The DIPSS scores were significantly different

between the two groups at 3 months (P = 0.036). In male

patients (L-TME 20, R-TME 18), the total IIEF score in

R-TME and L-TME significantly decreased 1 month after

surgery, L-TME gradually recovered over 12 months

(46.00 ± 16.9; P = 0.269), but R-TME recovered within

6 months (44.61 ± 13.76; P = 0.067). The DIIEF score

value was not significantly different at any time between

the two groups, but in an itemized analysis of the change in

erectile function and sexual desire, there were significant

differences at 3 months between the two groups.

Conclusions. R-TME for rectal cancer is associated with

earlier recovery of normal voiding and sexual function

compared to patients who underwent L-TME, although this

result needs to be verified by larger prospective compara-

tive studies.

Urinary and sexual dysfunctions are recognized compli-

cations after surgery for rectal cancer. Since the introduction

of total mesorectal excision (TME), oncology outcomes and

genitourinary functional preservation rate have greatly

improved.1 The conventional open TME is associated with

0–12% patient urinary dysfunction and 10–35% sexual dys-

function.2–7 The main cause of genitourinary dysfunction

seems to be injuries to the hypogastric nerves, to the sacral

splanchnic nerve, or to both during surgery.8,9 This depends

on clinical factors such as tumor level, preoperative chemo-

radiotherapy, or type of surgery.2,7,10,11 TME necessitates a

meticulous, sharp dissection with an awareness of the pelvic

autonomic nerve pathway. In particular, laparoscopic rectal

surgery is technically difficult and requires advanced laparo-

scopic surgical skills. The most recent The medical Research

Council Conventional versus Laparoscopic Assisted Sur-

gery In Colorectal cancer (MRC CLASICC) trial raised a

concern that L-TME may be associated with increased rates
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of male sexual dysfunction compared to those of conventional

open TME.12 However, many surgeons continue efforts to

demonstrate the advantage of L-TME focus on genitouri-

nary function on the basis of the conception that a

magnified view of the pelvis may facilitate autonomic nerve

identification.13–16

Since the first report of robot-assisted colectomy in

2002, rectal cancer has been considered one of the indi-

cations for receiving the advantages of this system.17

Robot-assisted TME (R-TME) provides the benefits of

minimally invasive surgery such as reduced pain, shorter

hospital stay, and earlier return to normal function. Fur-

thermore, from a technological perspective, robotic surgery

has several advantages over laparoscopic surgery, includ-

ing a magnified view, an EndoWrist function with 7

degrees of freedom, fine movement of the instruments, and

an absence of surgeon tremor. In addition to these technical

advantages, R-TME has been shown to achieve oncologic

tumor clearance equivalent to that of conventional open

or L-TME.18–23 However, genitourinary function after

R-TME for rectal cancer has not been rigorously studied.

Theoretically, the three-dimensional magnified view of the

pelvis and the enhanced dexterity of the robot in robotic

surgery could facilitate autonomic nerve identification and

preservation compared to those of L-TME.

In this study, we assessed different sexual and urinary

functions at several time points after surgery in patients

who underwent L-TME or R-TME for rectal cancer.

PATIENTS AND METHODS

Patients

69 patients who underwent L-TME or R-TME for rectal

cancer were prospectively enrolled at Severance Hospital,

Yonsei College of Medicine, Seoul, Korea, between June

2009 to November 2009. This study was a prospective

cohort study and a registered clinical trial (NCT01125111).

Patients who were candidates for minimally invasive sur-

gery were serially enrolled. Patients who had agreed to

have an operation with a high-cost robot were enrolled

onto the R-TME group. Preoperative evaluation included

colonoscopy with biopsy, transrectal ultrasonography,

abdominal computed tomography, chest radiography,

standard blood testing, and magnetic resolution imaging as

necessary. The tumor level was estimated by rigid sig-

moidoscopy. We divided the levels as \6 cm to lower

rectum, 6–10 cm to midrectum, and 10–15 cm to upper

rectum. The study was approved by the institutional review

board of Severance Hospital.

20 patients were excluded from the study. Exclusion

criteria included benign prostate hyperplasia (four cases),

previous history of urinary bladder or prostate gland

operation (one case), or severe erectile dysfunction, defined

as patients whose erectile scores were \10 in a preopera-

tive questionnaire of the international index of erectile

function (IIEF) (15 cases).

The study was performed after patients’ informed con-

sent was obtained, and all evaluations were made

voluntarily by the patient before and after surgery. The

questionnaires were conducted by interview with an expert

research nurse during patient visits to the outpatient clinic.

Postoperative and preoperative results were compared to

detect subjective functional deterioration.

Surgical Procedure

All operations were performed by a single surgeon

experienced in both operation methods. R-TME was car-

ried out with a da Vinci surgical system (Intuitive Surgical)

and was performed in two steps, the lateral phase and the

pelvic phase. We used five port systems with 8 mm trocars

for robotic arms and one 5 mm assistant port. For laparo-

scopic surgery, a standard 10 mm laparoscope was inserted

through a 12 mm trocar. Two 5 mm ports were inserted

into the upper right and left abdominal quadrants, and two

other 12 mm ports were placed in the lower right and left

abdominal quadrants under laparoscopic guidance. To

reduce bias, the same dissection scope [from inferior

mesentery artery (IMA) ligation to the insertion of the

levator ani muscle] was performed in both surgical pro-

cedures. The mesorectum and the mesentery containing the

inferior mesenteric artery and vein were completely

removed by meticulous sharp dissection of the avascular

plane. Autonomic nerve preservation requires the identifi-

cation and preservation of the superior hypogastric

(sympathetic) and sacral splanchnic (parasympathetic)

nerve trunks. The plane of pelvic dissection was chosen

along the parietal pelvic fascia, leaving the hypogastric

nerve over the aorta. The bilateral hypogastric nerves were

identified at sacral promontory, and dissection was took

place along the plane between the rectal proper fascia and

inferior hypogastric nerve fiber. Direct vision was used to

confirm that the hypogastric nerves were joined to the

sacral parasympathetic nerves (nervi erigentes) to form the

inferior hypogastric plexus anterolaterally on both sides.

We routinely conducted perirectal dissection carried down

to the levator ani in the mid- and low rectal cancer patients

but we secured the 4-cm distal margin in the upper rectal

cancer patients.24

Urodynamic Study

Voiding volume, urine flow rate, and residual urine vol-

ume were confirmed before and after surgery. The urine flow

rate was determined with a Urodyn (Dantec, Copenhagen,
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Denmark) flow meter, and residual urine volume was mea-

sured by ultrasonography at 3.5 mHz.

Questionnaire for the Assessment of Urinary

Dysfunction

All patients who filled out questionnaires underwent

follow-up examinations at 1, 3, 6, and 12 months after

surgical resection. The questionnaire was based on the

international prostate symptom score (IPSS). The scoring

system for voiding function described above was 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, about half the time; 4,

more than half the time; and 5, almost always. Question-

naires were analyzed and divided into seven categories

including incomplete bladder emptying, frequency, inter-

mittency, urgency, weak stream, straining, and nocturia.

Total IPSS score was calculated by adding the score for

each item. The more IPSS increases, the less function

would be expected in urination.

Questionnaire for Assessment of Sexual Function

The IIEF was used to assess male sexual function, with an

emphasis on evaluation of erectile function, orgasmic func-

tion, sexual desire, intercourse satisfaction, and overall

sexual satisfaction. The scoring systems were from 0 to 5 (0,

none; 1, almost; 2, a few; 3, sometimes; 4, most times; 5,

almost always) for 10 items and from 1 to 5 (1, very low; 2,

low/a few; 3, moderate; 4, most/high; 5, very high/almost

always) for five items. On the basis of a 15-item analysis, five

response domains were identified: (1) erectile function, (2)

orgasmic function, (3) intercourse satisfaction, (4) sexual

desire, and (5) overall satisfaction. The accumulated scores

make the total IIEF score, as follows: normal 26–30, mild

22–25, mild to moderate dysfunction 17–21, moderate dys-

function 11–16, and severe dysfunction 6–10. Erectile

function included erection frequency, penetration ability,

maintenance frequency, maintenance ability, and erection

firmness. Intercourse satisfaction items included intercourse

frequency, intercourse satisfaction, and intercourse enjoy-

ment. Orgasmic function included ejaculation frequency and

orgasm frequency. Sexual desire included desire frequency

and desire level. Overall satisfaction was assessed by overall

satisfaction and relationship satisfaction. The IIEF domain

scores were computed by summing the scores of individual

items in each domain.

Statistical Analysis

This study was designed to address 69 nonrandomized

patients and detected about a 5% difference in mean

voiding volume at 3 months with a one-sided alpha error of

0.05 and a power of 0.80. Differences between the two

groups (L-TME vs. R-TME) were analyzed by Student’s

t test for quantitative data and by the chi-square test for

categorical data. Postoperative urogenital functions in both

groups were serially compared with the preoperative data

by paired t-test. How postoperative IPSS scores, IIEF

scores, and uroflowmetry data deviated from the preoper-

ative values (D) were statistically compared by t test.

Statistical evaluation was carried out with SPSS for Win-

dows (version 14.0; SPSS, Chicago, IL). P values of\0.05

were considered statistically significant.

RESULTS

Patient Characteristics

A summary of patient characteristics from L-TME

(n = 39) and R-TME (n = 30) is presented in Table 1.

There were no statistically significant differences in terms

of age, gender distribution, tumor location, radiation

exposure, types of operative procedures performed, or

tumor (T) and nodal (N) stages of the resected specimens

between the two groups.

Preoperative IPSS score, uroflowmetry, and IIEF score

are summarized in Table 2 and Electronic supplementary

material. IIEF scores were analyzed for 38 male patients

(20 in the L-TME group and 18 in the R-TME group).

There were no significant differences in urogenital function

between the two groups before surgery.

Changes in Total IPSS Scores and Urodynamic Studies

after Surgery

Changes in total IPSS scores after surgery are shown in

Fig. 1. The total IPSS scores were significantly increased

right after surgery in both the L-TME and R-TME groups

(7.95 ± 5.61 to 12.79 ± 7.2, 6.43 ± 5.27 to 11.40 ± 6.62,

respectively; P \ 0.001). The score gradually decreased

and became significantly no difference compared with

preoperative IPSS score at 6 months (7.95 ± 5.61 vs.

8.2 ± 6.3; P = 0.908) for L-TME and at 3 months

(6.43 ± 5.27 vs. 8.36 ± 5.5; P = 0.075) for R-TME. The

changes between preoperative IPSS scores and each

month’s IPSS scores (DIPSS) were significantly different

between the two groups at 3 months (P = 0.036) (Fig. 1).

In urinary flowmetry, Dmean voiding volume was signifi-

cantly different between the two groups at 3 and 6 months

after surgery (P = 0.007, P = 0.049) (Fig. 2). The statis-

tical analysis was not done at the peak flow rate and the

residual volume because the changes had randomized

negative value. At 1 year after surgery, one patient had
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urinary dysfunction in the R-TME group, and two patients

had urinary dysfunction in the L-TME group (3.3 vs. 5.1%;

P = 0.627).

IIEF Scores

Changes in total IIEF scores and itemized IIEF values after

surgery are shown in Figs. 3 and 4. Total IIEF scores were not

significantly different between L-TME and R-TME at each

time point. Total IIEF scores significantly decreased after

1 month in both groups (51.5 ± 11.9 to 16.35 ± 15.7,

54.64 ± 14.2 to 19.89 ± 18.8, P \ 0.001). The total IIEF

score gradually increased over a shorter period after R-TME

compared to that of L-TME (6 months; 44.61 ± 13.76;

P = 0.067 vs. 12 months; 46.00 ± 16.9; P = 0.269, respec-

tively). The DIIEF score value was not significantly different

at any time between the two groups, but in an itemized anal-

ysis of the change in erectile function and sexual desire, there

were significant differences at 3 months between the two

groups. At the end of the study, 1 year after surgery, four

TABLE 1 Clinicopathologic

features of 69 patients who

underwent L-TME or R-TME

for rectal cancer

L-TME laparoscopic-assisted

total mesorectal excision;

R-TME robot-assisted total

mesorectal excision, ASA
American Society of

Anesthesiology
a Length of lateral margin is

400 lm
b Length of lateral margins are

800 and 150 lm
c Includes complete pathologic

remission after

chemoradiotherapy

Variable L-TME (n = 39) R-TME (n = 30) P

Median age (years) 56.85 ± 11.14 54.13 ± 8.52 0.273

Sex

Male 20 (51.3%) 18 (60.0%) 0.470

Female 19 (48.7%) 12 (40.0%)

Body mass index 24.01 ± 2.19 24.36 ± 2.44 0.526

ASA classification

I 39 (100.0%) 29 (96.7%) 0.251

II 0 (0%) 1 (3.3%)

Tumor location 0.673

Upper (10–15 cm) 14 (35.9%) 8 (26.7%)

Middle (6–10 cm) 17 (43.6%) 16 (53.3%)

Low (\6 cm) 8 (20.5%) 6 (20.0%)

Type of operation 1.00

Sphincter-saving procedure 38 (97.4%) 29 (96.7%)

Hartmann operation 1 (2.6%) 1 (3.3%)

Margin

Distal margin 2.86 ± 1.36 2.79 ± 1.02 0.816

Lateral margin involvement 1 (2.5%)a 2 (6%)b 0.407

Tumor stage 1.00

pT0c 2 (5.1%) 3 (6.7%)

pT1 6 (15.4%) 3 (13.3%)

pT2 7 (17.9%) 7 (20.0%)

pT3 24 (61.5%) 18 (60.0%)

Nodal stage 0.816

pN0 23 (59.0%) 17 (56.7%)

pN1 12 (30.8%) 11 (36.7%)

pN2 4 (10.3%) 2 (6.7%)

Histologic type 0.756

Well differentiated 6 (15.4%) 6 (20.0%)

Moderately differentiated 24 (61.5%) 19 (63.3%)

Poorly differentiated 9 (23.1%) 5 (16.5%)

TME quality 0.717

Complete 37 (94.9%) 29 (96.5%)

Incomplete 2 (5.1%) 1 (3.3%)

Adjuvant radiotherapy 0.972

Before surgery 12 (30.8%) 10 (33.3%)

After surgery 7 (17.9%) 5 (16.7%)

None 29 (74.4%) 21 (70.0%)
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patients in the R-TME group lost their erectile ability, and five

patients in the L-TME group did so (13.3 vs. 12.8%;

P = 0.488).

DISCUSSION

This analysis of patients who underwent L-TME or

R-TME shows a serial change of urinary function and

sexual function throughout the course of a year.

Heald et al. emphasized that the TME for rectal cancer

is extremely important in preventing local recurrence and

in preserving urogenital function.1 Practical points of TME

were sharp pelvic dissection based on clear anatomic

knowledge of the pelvis.24–26 However, during pelvic dis-

section, avulsion or direct injury to the nerve plexus can

easily happen, and these are closely related to postopera-

tive sexual and urinary dysfunction.

Our global assessments showed that bladder function

significantly decreased 1 month after surgery. We found that

the urinary dysfunction after L-TME gradually improved

over 6 months. Our previous reports, in which we used

conventional open TME, required a similar recovery time.

As in L-TME, conventional open TME needs at least 6

months for the IPSS score to decrease. However, interest-

ingly, patients who underwent R-TME showed significantly

earlier recovery—at a period of \3 months. We also ana-

lyzed the urinary flow, where the most objective urinary

functional results were obtained. The R-TME showed no

decreased mean voiding volume, even right after surgery.

Our R-TME urinary data analysis reveals superior outcomes

compared to the L-TME data not only for IPSS score, but also

for urinary flow. Such urinary function is known to be related

to the hypogastric nerve. The easily injured hypogastric

nerve shows the level of the IMA ligation and the level of the

dissection of the sacral promontory. During IMA ligation,

the R-TME makes an excellent triangle shape with the

robotic third arm lifting up the IMA, which is controlled by

the surgeon. The very good vision provided by the three-

dimensional magnified view could be helpful in distin-

guishing the dual nerve branch of the hypogastric nerve

encasing the IMA. The 7 degrees of arms could dissect the

posterior wall of the IMA without injury of the posterior

branch of the hypogastric nerve. The three-dimensional view

also permits envisioning of the multilayered plane at the

sacral promontory level. Such envisioning permits identifi-

cation of the plane of choice through the avascular plane

between the parietal and visceral pelvic fascia with preser-

vation of the hypogastric nerve (Fig. 5a).

With the TME technique, erectile function can be pre-

served in 80–100% of patients. Enker et al. 27 reported that

85% of patients were able to sustain a spontaneous erection

during sexual intercourse. Our study similarly demonstrated

that patients who underwent L-TME or R-TME experienced

near recovery of previous erectile function within 12 months

after surgery. Havenga et al. 7 found that the ability to engage

in sexual intercourse was maintained in up to 86% of patients

younger than 60 years of age and in 67% of patients 60 years

and older. In our study, we eliminated patients who had

TABLE 2 Preoperative IPSS

scores, uroflowmetric findings,

and IIEF scores

L-TME laparoscopic-assisted

total mesorectal excision,

R-TME robot-assisted total

mesorectal excision, IPSS
international prostate symptom

score, IIEF international index

of erectile function
a A total of 38 male patients

participated (20 L-TME, 18

R-TME)

Finding L-TME (n = 39) R-TME (n = 30) P

IPSS score

Incomplete emptying 0.85 ± 1.06 0.57 ± 0.74 0.230

Frequency 1.33 ± 1.13 1.17 ± 0.98 0.524

Intermittency 1.18 ± 1.14 0.87 ± 1.17 0.246

Urgency 1.08 ± 1.03 0.83 ± 1.17 0.365

Weak stream 1.49 ± 1.44 1.40 ± 1.42 0.804

Straining 0.82 ± 1.07 0.52 ± 0.94 0.231

Nocturia 1.21 ± 0.95 1.10 ± 0.96 0.652

Total 7.95 ± 5.6 6.43 ± 5.27 0.258

Urodynamic study

Peak flow rate (m/s) 24.00 ± 9.92 22.92 ± 8.74 0.722

Voiding volume (ml) 283.40 ± 140.05 291.33 ± 189.12 0.883

Residual urine volume (ml) 19.05 ± 32.08 10.83 ± 17.40 0.338

IIEF scorea

Erectile function 22.65 ± 6.34 24.44 ± 6.80 0.406

Orgasmic function 7.30 ± 2.81 7.77 ± 2.62 0.593

Sexual desire 5.55 ± 1.27 5.94 ± 1.10 0.319

Intercourse satisfaction 9.10 ± 3.02 9.5 ± 3.29 0.699

Overall satisfaction 6.95 ± 1.27 7.00 ± 1.81 0.922

Total 51.55 ± 11.98 54.67 ± 14.27 0.469
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limited erectile function with erectile scores of \10 in the

preoperative IIEF questionnaire. Such selection is likely to

result in superior findings of erectile function in both groups.

Interestingly, the R-TME group showed an earlier recovery

time of erectile function compared to the L-TME group

(6 vs. 12 months). Penile erection is controlled by the

parasympathetic branches of the autonomic nervous system.

Specifically, the pelvic plexus innervates the vessels and

muscles of the penis. As we know, the pelvic plexus is

complicated, like cobwebs; bilateral hypogastric nerves are

joined to the pelvic plexus, and the branch of complex pelvic

nerve leads to the neurovascular bundle (Fig. 5b). It is easily

FIG. 1 Changes in IPSS scores before surgery and 1, 3, 6, and

12 months after surgery. The IPSS scores significantly increased

1 month after surgery. The black arrow indicates the time point at

which values became comparable to the preoperative value (L-TME;

7.95 ± 5.61 to 8.2 ± 6.3; P = 0.908, R-TME; 6.43 ± 5.27 to

8.36 ± 5.5; P = 0.075; 6 vs. 3 months). At 3 months, the change in

IPSS scores significantly differed between the 2 groups (*P = 0.036).

DL-TME, the deviation value that each month IPSS score minus

preoperative IPSS score in group L-TME; DR-TME, each month’s IPSS

score minus preoperative IPSS score in group R-TME

FIG. 2 Urodynamic study after surgery. *A significant difference

was seen 3 and 6 months after surgery (P = 0.007, P = 0.049) in

mean voiding volume. In terms of peak flow rate and residual volume

after surgery, statistical analysis was not done because of irregular

negative deviation. DL-TME, each month’s urodynamic score minus

preoperative urodynamic score in group L-TME; DR-TME, each

month’s urodynamic score minus preoperative urodynamic score in

group R-TME
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FIG. 3 Changes in IIEF score before surgery and 1, 3, 6, and

12 months after surgery. The IIEF scores significantly decreased

1 month after surgery. The black arrow indicates the time point at

which values became comparable to the preoperative value (L-TME;

51.5 ± 11.9 to 46.00 ± 16.9; P = 0.269, R-TME; 54.64 ± 14.2 to

44.61 ± 13.76; P = 0.067) (12 vs. 6 months). There was no signif-

icant difference between the 2 groups at each month. DL-TME, each

month’s itemized IIEF score minus preoperative itemized IIEF score

in group L-TME; DR-TME, each month’s itemized IIEF score minus

preoperative itemized IIEF score in group R-TME

FIG. 4 Itemized IIEF scores. *Statistical difference between the 2 group. DL-TME, each month’s itemized IIEF score minus preoperative

itemized IIEF score in group L-TME; DR-TME, each month’s itemized IIEF score minus preoperative itemized IIEF score in group R-TME
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injured by bowel overtraction or by cautery procedures for

lateral dissection. The minor nerve injury or nerve pyrexia

are compensated by the remaining nerves or are recovered

over the course of time. Quah et al. 16 proposed that auto-

nomic nerve preservation is more difficult to achieve when

the laparoscopic approach is used because of insufficient

tension on the dissected planes. Furthermore, a magnified

view of R-TME could permit accurate observation of Den-

ville fascia without injury of the neurovascular bundle,

which passes through 2 o’clock and 10’o clock at the level of

seminar vesicle. Our data suggest that R-TME could have an

advantage for the preservation of the sacral nerve plexus as a

result of its delicate lateral and anterior dissection.

Sexual desire is known to be greatly decreased in the

immediate postoperative period. Recent reports have dem-

onstrated that sexual desire is related to nerve injury as well

as to emotional factors. Morino et al. 15 reported that sexual

function is negatively influenced by the presence of a

definitive stoma, suggesting that sexual function is compli-

cated because it includes both physical and psychological

factors. Our study demonstrated that patients who underwent

R-TME showed dramatically increased sexual desire within

3 months, whereas patients who underwent L-TME gradu-

ally increased sexual desire over a year-long period. We

think the patients’ confidence in their daily life after surgery

is reflected in their sexual desire. Patients who underwent

R-TME thus seem to regain self-confidence much earlier in

returning to their daily life.

To maintain urodynamic function, delicate nerve pres-

ervation is of crucial importance. Our study addresses the

fact that a delicate operation provided superior results in

terms of nerve preservation. However, our data comprise a

small pilot study, so we cannot be absolutely certain. This

pilot study nevertheless indicates a slightly earlier recovery

of urinary function. Multicenter randomized trials are

needed to provide more accurate evidence.

In conclusion, 1 month after surgery for rectal cancer,

voiding function significantly decreased, but recovery

occurred earlier in the case of R-TME than it did for L-TME.

Male sexual function also initially decreased in both groups

but gradually recovered, with a shorter recovery time after

R-TME compared to that of L-TME. We conclude that the

use of the da Vinci surgical R-TME system allowed for an

earlier recovery in voiding and sexual function because it

enabled meticulous dissection and maintenance of adequate

countertraction strength as a result of enhanced dexterity.
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