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Abstract

Laparoscopic resection for rectal cancer has increas-
ingly gained support over the last years. Sexual and
urinary functions are two elements pertaining to the
Quality Of Life (QOL) that may be significantly
altered. Postoperative urinary and sexual dysfunc-
tions resulting from damage to the autonomic ner-
vous system are recognized complications following
rectal surgery. Laparoscopic surgery can potential-
ly facilitate preservation of these nerves. However,
there are insufficient data in the literature address-
ing this issue. A systematic review of the literature
was carried out using PUBMED/MEDLINE data-
bases to identify all studies that compare laparo-
scopic vs. open resection of rectal cancer using To-
tal Mesorectal Excision (TME) that include results
on QOL for the patients. The purpose of this article
is to systematically review the current literature
reporting sexual and urinary functions following
laparoscopic rectal surgery to determine possible
risk factors and identify questions that should be ad-
dressed in the future.
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Introduction

The ultimate goal of rectal cancer treatment is to
achieve oncological clearance, minimize recurrence
rates and prolong survival rates. Efforts are made
to minimize local recurrence, avoid distant metas-
tasis and maintain the anal sphincter mechanism,
while at the same time preserve urinary and sexual
functions. This article reviews findings from dif-
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ferent studies investigating urinary and sexual dys-
functions following laparoscopic resection for rectal
cancer patients

Anatomical and Physiological Parameters
The inferior hypogastric nerve plexus as a continua-
tion of the superior hypogastric nerve plexus carries
all the innervating nerve fibres to the pelvis. It is
formed from the sacral splachnic nerves (sympa-
thetic fibres) and the pelvic splachnic nerves S2-S4
(parasympathetic fibres). The rectal, uretovaginal,
prostatic, and vesical plexuses arise from the infe-
rior hypogastric nerve plexus and innervate the pel-
vic viscera.

The parasympathetic nerve fibres are responsible
for increased blood flow to the genitalia, causing
erection in males and lubrication and swelling of the
clitoris in females. The sympathetic nerve fibres are
responsible for emission and ejaculation, by rhyth-
mic stimulation and subsequent contraction of the
genital ducts. The detrusor muscle is innervated by
sympathetic nervous system fibres from the lumbar
spinal cord and parasympathetic fibres from the
sacral spinal cord. During the storage phase, the in-
ternal urethral sphincter remains tense and the de-
trusor muscle relaxed by sympathetic stimulation,
ensuring urinary continence. During micturition,
parasympathetic stimulation causes the detrusor
muscle to contract and the internal urethral sphinc-
ter to relax.

Complete resection of the pelvic autonomic
nerves has been reported to cause neurogenic blad-
der in 31% to 53% [1,2] of patients, while excellent
urinary function results are achieved with complete
preservation of the pelvic autonomic nerves [1-4].
Erection and ejaculation are maintained in 76% -
96% and 55% - 83% of patients respectively [1,3-6],
after nerve preserving surgery.

Pelvic Autonomic Nerve Bundles Preservation
Pelvic autonomic nerve plexuses are at increased
risk during rectal cancer surgery, despite the intro-
duction of the Total Mesorectum Excision (TME)
technique by Heald et al [7]. TME for rectal cancer,
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shows oncologic superiority with lower recurrence
rates of 4% [8], and provides the benefit of better
preservation of the autonomic pelvic nerve plexus.
Bladder and sexual dysfunction following rectal sur-
gery can be avoided by identifying and preserving
the pelvic autonomic nerves, as they lie posterior to
the plane of dissection. Efforts should be made to
standardize the operative technique to improve the
quality of life of rectal cancer patients [9].

Whenever an organ is mobilized during rectal sur-
gery, the autonomic innervation to the bladder and
sexual organs is at increased risk of damage. Bauer
et al [10] described potential sites of nerve injury.
Lumbar nerves may be damaged at the level of the
sacral promontory on entering the pelvis, as they
divide and lie on their side. The parasympathetic
fibres as the nervi erigentes can be damaged dur-
ing dissection of the lateral ligaments. Wide ligation
should be avoided. The anterior wall of the rectum
is in close proximity to the prostate gland. The
plane of dissection should be adjacent to the rectal
muscle fibres, so as to protect the nerve fibres of the
periprostatic plexus. In anterior middle rectal wall
cancers, however, survival is more important than
any sexual dysfunction, and free of cancer circum-
ferential margins are needed.

Sexual And Urinary Dysfunction Risk Factors

Aging

The age specific rates for colorectal cancer have in-
creased in elderly patients, although it has remained
stable in younger patients (67% in older men com-
pared to 43% in younger men, and 51% in women
in the older group compared to 22% in the younger
group) [11]. Sexual and urinary function declines
with aging and certainly affects the quality of life.
It becomes clear that rectal cancer patients may al-
ready have functional disorders before treatment,
making any attempt to study these parameters quite
difficult. International Prostate Symptom Score
(IPSS) [12] and International Index of Erectile Dys-
function (IIEF) [13] are practical indexes for use in
research protocols and clinical settings. Cardiovas-
cular disease is the leading cause of morbidity in the
elderly and is associated with sexual dysfunction.
The prevalence of erectile dysfunction mainly in-
creases with age. In clinical practice, screening in
women shows that up to 76% of women have some
type of sexual dysfunction associated with aging
[14,15].

Ostomies
Ostomies following rectal cancer surgery have a
major negative physical, social and psychological

impact on patients. The presence of an ostomy has
a negative effect on the sexual health and quality of
life. Although there are studies that associate lower
rates of sexual activity and higher erectile dysfunc-
tion in patients with ostomies [16,17], others con-
clude that patients undergoing abdominoperineal
resection with a permanent stoma have an equiva-
lent quality of life to those undergoing low anterior
resection for rectal cancer [18].

Neoadjuvant Radiotherapy

The role of preoperative radiotherapy has been
clarified. It reduces local recurrence rates in up to
28% of patients and improves 5-year survival rates
reaching 8% [19-21]. Radiation therapy, however,
is not without its side effects, causing thromboem-
bolic episodes, femoral fractures, anal sphincter in-
continence, proctitis, enteritis, small bowel obstruc-
tion and sexual dysfunction [22-24]. The underlying
mechanism seems to be multifactorial and includes
increased fibrosis with deposition of abnormal fi-
broblasts and ischaemia from endothelial damage,
altering directly neural and vascular structures to
sexual organs, and psychological parameters. Ra-
diation therapy damages the cavernous arteries and
results in impotence, while the seminal vesicles may
stop functioning, leading to ejaculatory abnormali-
ties [25,26]. Lange et al [27], however, in a large
international multicentre trial, concluded that pre-
operative radiotherapy was not an independent risk
factor for erectile or ejaculatory problems and that
surgery is mainly the causative factor.

Drug therapy

Up to 40% of sexual dysfunction, in terms of de-
creased libido and erectile failure, has also been at-
tributed to a variety of classes of pharmacotherapy,
especially antidepressants [28], although the actual
incidence might be higher since patients are reluc-
tant to discuss sexual problems. Serotonin Selective
Reuptake Inhibitors (SSRI) for treating depression
are most commonly implicated in sexual disturbance,
although other common psychotropic drugs includ-
ing haloperidol, benzodiazepines, stimulants and
drugs of abuse have also been reported [29]. First
line antihypertensive drugs (diuretics, -blockers, Ca
channel uptake inhibitors, Angiotensin Converting
Enzyme Inhibitors) play an important role in sexual
disturbances. In a clinical trial [30], all hypertensive
drugs caused some kind of sexual disturbance, with
the exception of captopril which might have some
advantage over others. Another report [31] showed
that administration of doxazosin, for preoperative
control of hypertension due to pheochromocytoma,
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caused retrograde ejaculation. Recently, Tin et al
[32] studied the quality of life in patients entered
for the 22921 EORTC trial, following the addition
of chemotherapy to preoperative radiotherapy. Al-
though there was significant missing data on the
QLQ-C38 questionnaire [33], the addition of che-
motherapeutic drugs to preoperative radiotherapy
appeared to cause sexual and micturition problems
in both sexes, although men had higher scores in
sexual problems than women.

Laparoscopic TME vs Open TME Surgery For
Rectal Cancer

Comparative and randomized studies comparing
laparoscopic versus open resection for rectal cancer
have shown similar results regarding clear resection
margins, local recurrence and survival rates [34-37].
Only a few studies, however, investigating sexual
and/or urinary dysfunctions after laparoscopic re-
section for rectal cancer using TME compared to
open resection are found by searching Pubmed and
Medline [38-43].

Jayne et al compared sexual and bladder function
among patients who underwent laparoscopic and
open rectal cancer resection, and among those who
underwent laparoscopic rectal and laparoscopic co-
lonic cancer resection [38]. Despite the low comple-
tion rate for sexual questionnaires, especially from
women, the laparoscopic rectal resection did not ap-
pear to adversely affect bladder function, but there
was a tendency for sexual function to become worse
after laparoscopic resection, particularly in terms of
erectile function. Furthermore, multivariate analy-
sis showed that TME and conversion to open sur-
gery were independent predictors of reduced post-
operative male sexual function.

Quah et al, in a retrospective analysis, investigated
the frequency of sexual and urinary complications
following laparoscopic assisted and conventional
open mesorectal resection for cancer [39]. There
was no significant dysfunction in bladder physiology
following surgery, although two patients required
self-catheterization in the laparoscopic group. A
significant difference, however, in the sexual func-
tion was observed between the two groups in males.
Even though all surgeons in this study were expe-
rienced laparoscopic surgeons, proficient in TME
surgery, 7 out of 15 male patients in the laparoscop-
ic group reported impotence (5 patients) or reduced
erectile function (1 patient), while 6 patients were
unable to ejaculate. This study had a 72% response
rate, which is high considering the sensitivity of the
subject, especially for women who are reluctant to
answer these types of questions.

@ SpringerWienNewYork

In another study [40] by Rullier et al, functional
outcomes were investigated after laparoscopic in-
tersphincteric resection with coloplasty and coloa-
nal anastomosis for rectal cancers with a lower edge
less than 12 cm from the anal verge. All procedures
in 32 patients (21 men) were performed by one ex-
perienced surgeon and the hypogastric and pelvic
plexuses were identified and preserved in 24 pa-
tients. After a median follow-up of 6 months, 10
of the 18 male patients who were sexually active
before surgery, remained active, while 8 patients
retained normal ejaculation. Only one patient with
unilateral pelvic plexus damage had persistent uri-
nary problems.

In 2009, a prospective evaluation for sexual func-
tion using IIEF compared 38 patients who under-
went open resection for rectal cancer and 18 pa-
tients who underwent laparoscopic resention [41].
No difference was observed between the open and
laparoscopic group in comparison of total IIEF
and domain scores preoperatively at 3-month and
6-month assessment points, although there was
a trend for sexual dysfunction between the two
groups, in favour of the laparoscopic group at 6
months (P=0.076).

In a clinical control trial, Yang et al [42] evalu-
ated the health-related quality of life (HRQoL)
outcomes in patients with low rectal cancers under-
going sphincter preserving surgery, by handing out
questionnaires at three time intervals: 3-6 months,
12-18 months and 2-5 years, postoperatively. It was
revealed that patients in the laparoscopic arm had
significantly less micturition problems within 12-18
months, better sexual function and less male sexual
problems during 12-18 months, and better sexual
enjoyment after 24 months than patients in the open
surgery arm. In addition, patients in the former arm
had improved sexual function earlier than patients
in the latter arm. Unfortunately, female sexual
function in this trial could not be evaluated prop-
erly, due to missing data and low response rate.

In another retrospective study by Asoglu et al
[43], sexual and bladder function assessment was
carried out in 29 open and 34 laparoscopic cases in
patients with rectal cancer who were sexually active
at baseline. No significant difference was found be-
tween patients who had open and those who had
laparoscopic surgery, as far as urinary function is
concerned. Fifty percent of female patients in the
open TME group and 7% of female patients in the
laparoscopic TME group (p=0.03) had decreased
sexual function. Amongst males, 6 out of 17 sexu-
ally active patients in the open TME group and 1
out of 18 sexually active patients in the laparoscopic
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TME group reported impotence (p=0.04).

Conclusion
Laparoscopic resection for rectal cancer has increas-
ingly gained support in the last decades, providing
similar short term oncological outcomes [44-47] as
open surgery, but with the advantage of less pain,
less blood loss and earlier return to daily activities.
TME resection is essential for superior oncological
results and has been shown to be technically fea-
sible laparoscopically [48]. Laparoscopic view of
the pelvis greatly facilitates the identification of the
autonomic nerve plexuses, which is of paramount
importance if sexual and urinary functions are to be
maintained. Laparoscopic resection for low rectal
cancer should be performed by experienced sur-
geons, in order to achieve TME and preservation of
bilateral hypogastric and pelvic nerve plexuses.
Results from different studies, as mentioned ear-
lier, contradict one another. This is probably due to
the heterogeneity of the patients and selection bias.
Itis not as yet possible to draw any conclusions from
the literature, since more randomized control tri-
als are needed in order to assess the quality of life
following laparoscopy or open surgery for rectal
cancer. However, although not statistically signifi-
cant, surgeons must be cautious when treating male
patients with low bulky tumours of the rectum, as
there is a tendency for worse overall sexual function
after laparoscopic surgery as opposed to open sur-
gery. Patient informed consent should be obtained
in all cases.
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Yeouvalikég Kau Oupomointikég Alatapaxee petd armo Aomapo-
okomKkn Extopn ovov Kapkivo tou OpOou

ApOpo Avaokonnong

IT. Aaumtpdmovrog, . Pitog, X. Tovyxrong, N. Nuxntéag

ITegiAnyn

Ta televtoia YEOVIAL, 1] ATOQOCROTILXT| EXTOUT] YLCL
TOV %OEXIVO TOU 0000V €L QTORTNOEL ONUAVTLRO
€dagog.  Ou ogEovaMnéc ®ow OVQEOTONTIHES AeL-
Tovpyieg elvon dVo oTouElar Tng moldTnTaS Comg
(QOL) mov umoel vo €MNOEQOTOVV ONUOVTLRAL
UETA ol emepPdioels 0to 0000. Ou UeTeY ELONTLRES
ovpomomTnég %ol ogEovalnég  Ouolertovyieg
OV  JTQOXVTTOUV OITO AHOXMDOES OTO  OUTOVOUO
VEVQLRO CUOTNUC ELVOL CVOLYVOQLOUEVES ETILITAOREC.
H lomapooxomnn yelpovywxn duvnurd wmoel
vo OlevroAUvel T daTNENoN TOU CUTOVOUOU Ve-
VooV cvotNuatog. Qotdoo, dev VTAQYOVV Ema-
oxn Oedopéva oty PPhoygogion ya dieEarywym
OUWITEQOLOUATMY YLOL UTO TO B€uaL.

H mxio, m moeyyeionmxy oxtvobepomeia, 1
ROLALOTTEQLVELXT] EXTOUY], XOODS %L 1) YELQOVQYLKT
TEYVIUI TTOV OE OEPETOL TAL “TTAAVAL” TG OMKNC EXTOUNG
TOV UEG00QB0V, ATOTELOUV ONUAVTLROVS TTORAYOVTES
RVOUVOU YLOL UETEYYELQNTIRES OUQOTOLNTLRES ROL
oeEovaMunég duoheLTovQyies. STV €OYT OGS, T
otyuy wov 6AoL avayvmpitouv ™ onpuavuxdTa
NG OMXNG EXTOUNG TOV HEG00EB0U Yo TOV 0loBEVT),
N ueteyxeonuxry  ogfovalny  duoAettovgyia
rnupaivetar and 10% €mg 35%, evd 0L OVQOTOLNTLRES
dlotoay€s ®xuualvoviol O€ TOOO0OTE XATW TOU
5%. O dhog TG AUTOQOOKOTUXNG YELQOVQYIRNG
avopEVeETOL var ®aBopLotel, 000V ApoEd OUTES TS
EMITAOXEC.

Ou xeLpovEYoi oL ommotol avTueTmitovy aobeveic
Ue ®oERivo Tov 0000V elvan avaryraio v Yvoitouv
TIV VEUQOOVOTOWO TG TTUEALOU HOL TCL YELQOVQYLRAL
TAAVOL TTQOXELUEVOU VO €XOVV RAUAMITEQN OYHOAOYLRAL
oALG now Aertovpynd amoteléopota. Emmpoobeta,
oMol 00BEVEIS TQOEYYELQNTLRA TUYYAVOUY LOLOTNG
ocEovoMuig  ®ow  OUQOTTOMNTKNG  AELTOUQYLOS.
Idwaitepa, howmdv, avtoi oL aoBeveic, ahhd xou Ghot o
000eveig aveEoupétmg, xoNLoVV ETAO® EVILEQMOT)
yioo TG mOovEC EmMITAOXES WOC TOOO WUEYOANS
yewpovyrng eméufaons. EEGAhov, nmooeyyeionuxi
ovlnmon peta& BeQdmovtog LTEoy %ol aoBevi
éxer amoderyfel om elvon emBuunti om0 TOUG
TEQLOOOTEQOVS 0l0BeVElS, WOTO00 ouufaiver oto 10%
nepimov Twv mepurtdoewv. Kortd v peteyyeionmnn
7eQL000, 0 YXELEOVQYOS OPEIAEL VOL ElVOL HOVTA OTOV
ooBeviy now vo avongBel T ovvouoBnuoTx
OyWViaL TTOV TOOVMS TEOXRMPEL OTTO TLG 0EEOVAAMNES
%ol ovgorounTxég dortapayés. Eivar avayxraio va

UTAOYEL OWOTN KOl AETTOUEQNS EVNUEQWON TWV
aQOMOTOV Yoo mBavég emmthorég OxL udvo ota
mhoiolo TG ovyratdBeong oA row otV 00
UETEYYELONTIXY]  OVTIUETMOIMLOY TOU  TTOOBANUATOG.
Avopgifola, 1M OVTUETOMON TWV  ETTAORDV
QUTAOV EIVOL TTOAUTOQOYOVTLXT| ROWL CUUTTEQLACUPALVEL
YPUYOAOYLRY] VITOOTHOLED, (POQUOHEVTLRY] OLYWYT] %Ol
O€ OQLOUEVES TTEQUITMOELS YELQOVQYLXT| TTALQEUPOLON).
‘Eywve o ovotnpotiny égevva g Piphoygoaglog
xonowomolmvtog g faoels dedopuévov PUBMED/
MEDLINE vy tov mooodogioud OAmvV  Twv
UEAETAV, TTOU CUYXQIVOUV T1) AQTTAQOOXOTILXY) UE TNV
avouxti uébodo extoung Tov 0pBov YL ®AEXiVO
oL OVOAOOUV  amoTEAEOUATA, OO0V OPOQd TNV
mootta. Comg twv acBevadv. O oxromog autig
™S ovoorOmnong elvaw va avoluBouv ta Geboa
QUTA oW VO TTEOOOLOQLOTOVV TLBOVOL TTORAYOVTES
wvOHvou.

A&V UTTAQYOVV TUYALOTOMUEVES LEAETES OL OTTOLES VOL
SLEQEVVOVVTO QOLO TG OLVOLY TS KO ACTTOLQO OROTULKTG
KELOOVQYLHNG OTOV ®OQKIVO TOV 0000V, OL oTToles v
€EETACOUV TG OUYXEXQWEVES emthonég. QoTO00
amd 1o vmagyovra  Pphoyoagird  dedouéva,
XWOIG VO ELVOL TEXUNOLWUEVO %L UE OTOTLOTLHY
LOYV, WTOQOUUE VO LOYUOLOTOUUE OTL OUTOLTE(TOL
LU TEQN TTEOCOY T OF VEOUS (LOQEVES UE UEYONOUS
XouNAoUg Oyrovg touv 0QB0Y, oL omoioL EmAEYOLV
TN  AGTAQOOROMKY)  OEQUITEVTING  TTEOOEYYLON,
1B aivetar Ot TUYYXAvouv  QUOUEVEDTEQNG
oeBovahrig  duohettovpylog  UETEYXELNTLXAL.
ENUOVTLRO UELOVEXTNUC, CUTNG TNG OLVOLOHOTNONG
glvar 1 wAVIRY]  AVOUOLOYEVELL TWV  aOoBeVAV.
Kdabe egyaoia mov pehetnOnre yonowwomolovoe
dlapopetnd ovotnuo Foduoroynons oeEovalrig
%o ovgomoLnTtxig Aettoveyias. iowtd 1o Aoyo frav
adivotov va yiver otamonxy avaivon pe oyd 1
vo. dieEayBel wa peta-ovalvorn. Tuyxouwomonueveg
uehéteg Omou Ba ovyrEIVOUV TN AGTTOQOOXOTKT
UE TNV OVOLYTY] EXTOUT YLOL ROQRIVO TOU 0000V now
Ba SLaheURAVOUV TO QOAO TOUG OTLS CUYXEXQULEVES
UETEYYELQNTIMES  EMTAOXES  ElVOL  ETULTARTIXNG
OVAYRNG. ZUUTEQUOUATLRA, 1] TOQOVON UEAETY OV
avedelEe onuoavtnés *Mvirég AOPOQES LETAED TmV
0vo peBodmv otn peteyyelpnuxy mowdtnra. Comg
aofevmv pe ®aprivo Tov 0phov

AéEeic xAetdd
Kagrivog 00000, Olxn extouny tov wecooBovl, AwtaQoyés
0VEOTTOLNTLHOY, ZeEOVOMKRES DaTaQOLES

- A Xeapovpywn Khvinn, T'evind Noooroueio ITepand TCdvero. - A TTpomoudevtnt) Xewpovpywrn Khvinn Havemotnpiov
AOnvov, Aaind Tevind Noooroueio. - ‘B Ipomaudevtny Xepovpynny Khvinn Havemomuiov ABnvav, Adixd T'evird
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