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ABSTRACT

Serious problems in the surgical treatinent of patients with rectal carci-
noma are local failure and wrinary and sexual dvsfunction. To resolve these
problems, pelvic autonomic nerve preservation (PANP) combined with lai-
eral lymph node dissection has been introduced.

This study included 104 patients with middle or low rectal carcinoma
who underwent potentially curative surgery between 1988-1994. Ninetv-four
patients underwent PANP according to pre-and intraoperative staging.
PANP was evaluated from the perspectives of oncologic outcome and uri-
nary and male sexual function.

During the median follow-up of 55 months, local recurrence developed in
5.8% of patients; no local recurrence was observed in Dukes A nor Dukes B
patients. The S-year survival rates of Dukes A, B and C were 93%, 81% and
65% respectively. Of patients with type Il PANP, 80.3% maintained the
ability to void spontaneously. Of patients with type 1 PANP, 65% maintained
male sexual function and of patients with type Il PANP, 66.7% were capable
aof erection and intercourse without normal efaculation.

Early stage rectal carcinoma should be treated aiming to both local cure
and complete preservation of urinary and sexual function. In high risk pa-
tients, the appropriate PANP should be applied with consideration of the
balance berween achieving a cure and preserving awtonomic function.

Introduction to the high local recurrence rate,
genitourinary dysfunction and loss

Conventional surgical treatment of anal sphincter function), Al-
of rectal carcinoma is difficult due though the introduction of coloanal
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anastomosis and stapled anastomo-
sis has increased the rate of sphinc-
ter saving procedures for patients
with middle and low rectal carcino-
ma, local recurrence, urinary and
sexual dysfunction are still serious
problems(22), This continuing diffi-
culty may be due to two anatomic
conditions. First, there are two path-
ways for lymphatic drainage of the
middle and low rectum, superior
lymphatic drainage and lateral lym-
phatic drainage(!?), Second the gen-
itourinary organs are located adja-
cent to the rectum and the
autonomic nerves supplying these
organs run along the rectum(!3), Ex-
tended lymph node dissection aimed
at the radical removal of the two
lymphatic pathways, have shown
improved survival ‘rates and a re-
duced local recurrence rate com-
pared with the conventional surgery
(17), Despite these improvements, a
high incidence of urinary and male
sexual dysfunction continues to be a
serious problem!(?)

The main causes of urinary and
sexual dysfunction after rectal sur-
gery may be the intentional sacrifice
and/or accidental injury of the auto-
nomic nerves supplying the genitou-
rinary organs. Based on the accumu-
lated experience with PANP and the
introduction of endorectal ultraso-
nography (EUS) and pelvic comput-
ed tomography (CT), criteria for
PANP were determined in 1987(8).
In this study PANP performed ac-
cording to pre-and intraoperative

staging, was evaluated from the per-
spective of oncologic and functional
outcome.

Material and Methods

Basic data for determining crite-
ria for PANP :

Risk of lateral lymph node me-
tastasis. Extended lymph node dis-
section of the pelvic cavity includ-
ing lateral lymph node dissection
for patients with middle and low
rectal carcinomas results in sacrifice
of the pelvic autonomic nervest!?),
To clarify the indication for lateral-
lymph node dissection, risk factors
for lateral lymph node metastasis
were studied!!"), These factors in-
clude the site of the tumor whether
above (Ra) or below (Rb) the perito-
neal reflection, the depth of invasion
whether confined to the wall (Ta) or
passed through it (Tb) and the peri-
rectal lymph node either negative
(N1-) or positive (N1+). Lateral
lymph node dissection was indicat-
ed when perirectal lymph node
swelling or invasion into the peri-
rectal fat through the rectal wall
were suspected by EUS and/or CT.

Classifcation of PANP :

PANP was classified into four
types?). In type 1 PANP all the
components of the pelvic autonomic
nerve system were preserved, the
mesorectum was excised and lateral
lymph node dissection was not per-

formed, In type II PANP, lymph
node dissection was performed
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around the aortic bifercation and the
common and internal iliac vessels.
On the contralateral pelvic side wall
of tumors in type [l and on both
pelvic side walls in type IV, lymph
node dissection was performed
around the commaon iliac and inter-
nal iliac vessels and within the obtu-

rator space(21),

Care must be taken in the peri-
neal approach in abdominaperineal
resection to avoid injury of the neu-
rovascular bundle on the posterior
surface of the prostate to maintain

male sexual functiont!3)
Indications of PANP :

Type 1 PANP was applied when
the tumor was confined to the bowel
wall and there is no perirectal lymph
node. Type II PANP was indicated
for Ra tumors that penetrated the
rectal wall or with suspected lymph
node metastasis. Type IIl was per-
formed for Rb tumors that penetrat-
ed the rectal wall or with suspected
lymph node metastasis, but that did
not involve both sides of the rectal
wall. The pelvic nerve plexus on the
uninvolved side was prescrved. In
annular Rb tumors that penetrated
the rectal wall or with lymph node
metastasis, bilateral lymph node dis-
section was performed (type IV
PANP). ,

Patients :

Between March 1988 and June
1994, 104 consecutive patients un-

derwent potentially curative surgery
for middle or low rectal carcinoma
at the Surgical Oncology Unit, Man-
soura University Hospital. The func-
tional studies comprised 94 patients
with exclusion of ten patients: 5
who underwent other types of
PANP than types I, II, IIT and TV
PANP, and five who underwent ad-
ditional pelvic surgery, due to pro-
longed septic complications., As-
sessment before operations included
digital examination, barium enema,
colonoscorpy and biopsy, for histo-
pathological examination, EUS and/
or CT. Also, carcincembryonic anti-
gen (CEA) assay and the routine la-
boratory investigations, were done.
Non of the patients who were in-
cluded in this study received adju-
vant radiotherapy or chemotherapy.

Oncologic outcome :

For detection of metastasis or lo-
cal recurrence, patients were fol-
lowed-up by physical examination,
CEA assay, ultrasonography, chest
x-ray, CT and/or magnetic reso-
nance. Also colonoscopy or barium
enema were performed.

Functional outcome:

The patients records were re-
viewed for urinary function at dis-
charge, at 6 months and at 12
months after surgery. Urinary func-
tion was classified into two catego-
ries : a spontaneous voiding group
and a self catheterization one. Male
sexual function was evaluated in pa-
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tients who were younger than 66
years of age at surgery and were
confirmed to be disease free. The
patient was asked about preopera-
tive and postoperative (more than
one year after surgery) sexual activi-
ty, which was evaluated in terms of
libido, erectile potency, sexual inter-
course and ejaculation.

The survival rate was estimated
by the Kaplan-Meier method and
the statistical significance of the dif-
ferences in the survival curves was
determined using the long rank test.
Independent individual variables
were evaluated by the Chi-square
Lest or Fisher's exact test.

RESULTS
Patients Data :

This study comprised 68 males
and 36 females with an average age
of 54.6 years (range 19 to 72 years),
Anterior resection (AR) with
sphincter saving procedure was per-
formed in 62 patients (59.6%; 32 of
34 Ra tumors [94.1%] and 30 of 70
Rb tumors [42.9%]). Abdominoperi-
neal resection (APR) was performed
in 39 patients (37.5%), and Harl-
mann’'s procedure was done in 3 pa-
tients (2.99%). The surgical proce-
dure and type of PANP are shown
in (table 1). Types I, II, IIl and IV
PANP were performed in 37
(35.6%), 24 (23%), 24 (23%) and
14 (13.4%) patients respectively. Of
the 27 patients with Dukes stage A,
74% underwent type 1 PANP, and

of the 34 patients with Ra tumors 28
(82.3%) underwent type 1 or II
PANP (Table 1).

Oncologic Data (Tables 2, 3) :

During the median follow-up pe-
riod of 55 months, recurrent diseas-
es were found in 27 patients (26%).
The recurrence rate increased with
the Dukes stage (P<0.001): 3.7% in
Dukes A, 20.6% in Dukes B and
44.2% in Dukes C (Table 2). Recur-
rent tumors of the pelvic cavity (lo-
cal recurrence) developed in 6 pa-
tients (5.8%), all of whom were
Dukes C (14% of the patients with
Dukes C). No differences were ob-
served among the types of PANP in
either the rate or the site of recur-
rence (Table 3). In the patients with
local recurrence there were no tu-
mors near the preserved nerves.

The 5-year survival rates of pa-
tients with Dukes A, B and C were
93%, 81%, and 65.1% respectively
(Fig. I). There are statistically sig-
nificant differences between the sur-
vival rates of patients with Dukes A
and Dukes C (P = 0.0005) and be-
tween those of patients with Dukes
B and Dukes C (P = 0.0264).

FUNCTIONAL OUTCOME
_Urinary function :

Recovery of the ability to void
spontanecously depended both on the
type of PANP and the number of
months after surgery (Table 4).
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Within 12 months after surgery, all
36 patients with type 1, (100%}), 21
of 22, patients with type 11 (91.3%)
and 19 of 22 patients with type III
(86.3%) regained spontaneous void-
ing. Conversely, 38.5% of the type
IV patients required sell catheteriza-
tion.

Male sexual function :

Libido was lost in 6 patients and
decreased in ten after surgery (Table
5). Sexual function in the 46 pa-
tients, excluding the 6 who felt no
libido and were not sexually active,
is shown in (table 6). Overall, 13 pa-
tients (28.3%) maintained complete
sexual function and I8 (39.1%) were
not able to perform sexual inter-

course. The degree of sexual dys-
function depended on the type of
PANP (Table 6). In type I, 65% of
patients retained complete sexual
function, and 20% were able to pen-
etrate and sustain an erection during
sexual intercourse without normal
ejaculatory function. Among the
seven patients with impaired sexual
function in type I, four had under-
gone PANP combined with extend-
ed lateral lymph node dissection in-
cluding the obturater cavity. Non of
the patients with type II, III and IV
PANP retained normal ejaculatory
function. Six of the 9 patients with
type IT PANP and 4 of the nine pa-
tients with type III maintained the
ability to achieve an erection and
perform sexual intercourse.

Table (1) : Type of PANP, clinical and pathological characteristics (n = 104)

—y————————
No. of Mo, ol patients
patients "
Type | Type 1 Type Il Type IV Others
AR (62) 29 18 9 4 2
Hartmann (3) i ] i 0 0
APR (39) 7 5 14 )] 3
Ra {34) 12 16 3 2 1
Rhb (70) 25 8 21 12 4
Dukes A (27) 20 3 3 I 0
Iukes B {34) B 9 12 3 2
Dukes C (43) 9 12 9 10 3
Table (2) : Site of recurrence and Dukes stage (n = 104)
B -Sil,q: S 2 el
Stage Liver Lung Pelvic  PCo hematogenous  Retroperitoneal  Other
No.ofpailents. Ty Iy H&L ity o) {Hem) lymph node (Ret) organs
DukesA (27 O 0 0 0 0 | 1]
Dukes B (34) 2 2 I 0 0 1 1
DukesC (43} &6 4 1 4 2 1 I
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Table (3) : Site of recurrence and type of PANP (n = 104}

Site
PANP
No.of patients | L H&L PC  PCa Hem.  RetLN, EE‘E*E
0
Type 40 137 o] 2 0 | 0 !
Type 11 (24) 3 1 0 1 0 é {
D s odn o el R
i v (14) ;
D}EI]'lpccrs (5) 1 1] ] 1 0 0 0
Table (4) : Urinary function and type of PANP (n = 94)
Rate of spontaneous voiding (%)
PANP At discharge i months 12 months
Na. of patients
Mo % , Na W Mo g
Type 1 (36) 32 88.9 34 94.4 36 100
T;Eﬁ n (23 14 60.9 20 87 21 91.3
Type 1 (22) 5 221 17 T2 19 B6.3
Type IV (13) 3 23 6 46.1 8 61.5

Table (5) : Male libido and type of PANP (n = 52)

T Libido

Na, of patients st Decreased
Type 1 (20) 0 g
Type I (12) 3 2
Type Il (10) I 2
TypelV (10} 2 8
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Table (6) : Male sexual function and type of PANP (n =46)

PANP + + - Erection
No. of patients 1 + = = Sexual intercourse
; : + e - - Ejaculation
Type | (20) 13 4 2 1
Type I (9 0 (i 3 0
Type I (9} 0 4 d 1
Type IV (&) 0 l 3 4

3"+" signs (vertically) : male sexual function is maintained completely; 2"+" signs and
1"-" sign (vertically"potency to penetrate and to sustain, an erection is maintained but nor-
mal ejaculation is lost; 1"+" sign and 2"-" signs vertically: an erection is possible but diffi-
cult to sustain; 3"-" signs (vertically): male sexual function is lost completely,

100

Surdval %
&
a

3
e L — Dukes A (n=55) — Dukes B (n=72) — Dukes C :n:a?@

o 1 8 2 3 L -] L] 7T

Years after Surgory

Figure (1) : Comparison of Survival Among Dukes Stages
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DISCUSSION

A high local recurrence rale
(from 10-309%) after conventional
lymphadenectomy for rectal carci-
noma is a clinical problem!!7). Al-
though adjuvant radiotherapy and
chemotherapy have been used to re-
duce the incidence of recurrence,
there is still high local recurrence
rate more than 10%(2D- The other
method to achieve good local con-
trol is total mesorectal excision
(TME) Havenga et al.(7). MacFar-
lane et al.t!% reported a low recur-
rence rate of 4% in patients with
Dukes B and Dukes C tumors who
underwent anterior resection with
TME. In the work of Enker et al(?)
using TME, the local recurrence rate
of Dukes B and Dukes C was 4%
and 8.1% respectively, and their 3-
year survival rate was 86.7% and
68% respectively. In any PANPs
that were used in the current study,
the mesorectum more than 2em dis-
tal to the lower border of the tumor
was excised completely(3), Because
the most common site of lateral
lymph node metastasis is around the
middle rectal artery, radical dissec-
tion of this area requires the sacri-
fice of the pelvic nerve plexus,
which results in urinary and sexual
dysfunction(!8). Controversy exists
between the use of extended lymph
node dissection and conventional
surgery with respect to local control,
genitourinary dysfunction, longer
operating time, and the small num-
ber of patients with positive lateral

lymph nodest20), PANP according
to carcinoma spread, evaluated by
preoperative and intraoperative ex-
amination has been introduced to
address the balance between the
need to achieve a cure and the de-
sire to maintain urinary and sexual
function{!®). Local recurrence may
develop from metastasized lymph
node that are left in the area of later-
al pelvic wall(®),

Based on the study of the risk
factors for lateral lymph node me-
tastases, lateral lymph node dissec-
tion was indicated in high risk pa-
tients who were found to have
swollen perirectal lymph nodes or
Rb tumors invading the perirectal
fat by EUS and/or CT (19)

In the current study in which fat-
eral lymph node dissection was used
in the high risk patients, local recur-
rence developed in 14% in Dukes C
patients, whereas no local recur-
rence was observed in Dukes A or
Dukes B patients. One patient with
local recurrence in type 1 PANP, in
which limited lymphadenectomy
was done, had been estimated to be
a high risk preoperatively. This low
local failure may have contributed
to the high 5-year survival rate in
this series which was 93% in Dukes
A, 81% in Dukes B and 65% in
Dukes C. This survival rates were
comparable with that published by
Enker et al-(3)

The current study disclosed that
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preservation of the unilateral pelvic
nerve plexus allowed the mainte-
nance of spontaneous voiding, and
patients with preservation of only
the distal part of the pelvic nerve
plexus may be able to void sponta-
neously. Even among patients with
complete removal of the pelvic au-
tonomic nerve system, two-thirds
were able to empty their bladder
spontaneously. These results were
comparable with other published
workst!1), The backward displace-
ment of the bladder after abdomino-
perineal resection was partly re-
sponsible for urinary dysfunction
(15).

Impairment of male sexual func-
tion after rectal surgery occurs in
conventional lymphadenectomy and
even in benign diseases(!) There
was a relationship between auto-
nomic nerve injury end the spread
of carcinoma'®), and also the sexual
dysfunction was related to the quan-
tity of nerve tissue removed(22), In
the present study, the autonomic
nerves that would be sacrificed were
decided on preoperatively and the
functions that would be impaired
were presumed. Of patients with
type 1 PANP who were expected to
maintain complete male sexual
function, 35% failed to do so, and of
those with type Il PANP who were
expected to be able to sustain an
erection and perform sexual inter-
course without normal ejaculation,
33.3% were unable to do so. The
main cause of failure may be dissec-

tion around the preserved autonomic
nerves, which may result in devas-
cularization of the nerves(22), Con-
versely, 44.4% of patients with type
Il PANP unexpectedly maintained
the ability to achieve an erection
and perform sexual intercourse.
Enker et al.(2) reported good local
control and maintenance of male
sexual potency in the patients who
underwent a sphincter-saving proce-
dure and trunkal autonomic nerve
preservation (ANP) which was sem-
ilar to type 1 PANP in the current
study. His observation that 86.7% of
patients retained erectite potency
and 76.3% maintained complele
sexual function was semilar to the
current study results with type 1
PANP.

Conclusion :

The introduction of PANP may
mcrease the surgical options for rec-
tal carcinoma. Early stage rectal car-
cinoma should be treated both with
local cure and complete preserva-
tion of genitourinary function. In
high risk patients, the appropriate
PANP should be performed to
achieve the necessary balance be-
tween producing a cure and preserv-
ing autonomic function.
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