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Abstract

Anal stenosis is a rare but serious complication of
anorectal surgery, most commonly seen after hem-
orrhoidectomy. Anal stenosis represents a technical
challenge in terms of surgical management. A Medline
search of studies relevant to the management of anal
stenosis was undertaken. The etiology, pathophysiol-
ogy and classification of anal stenosis were reviewed.
An overview of surgical and non-surgical therapeutic
options was developed. Ninety percent of anal stenosis
is caused by overzealous hemorrhoidectomy. Treat-
ment, both medical and surgical, should be modulated
based on stenosis severity. Mild stenosis can be man-
aged conservatively with stool softeners or fiber sup-
plements. Sphincterotomy may be quite adequate for a
patient with a mild degree of narrowing. For more se-
vere stenosis, a formal anoplasty should be performed
to treat the loss of anal canal tissue. Anal stenosis may
be anatomic or functional. Anal stricture is most often
a preventable complication. Many techniques have
been used for the treatment of anal stenosis with vari-
able healing rates. It is extremely difficult to interpret
the results of the various anaplastic procedures de-
scribed in the literature as prospective trials have not
been performed. However, almost any approach will at
least improve patient symptoms.
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INTRODUCTION

Anal stenosis is an uncommon disabling condition
It is a narrowing of the anal canal. This narrowing may
result from a true anatomic stricture or a muscular and
functional stenosis. In anatomic anal stenosis, the not-
mal pliable anoderm, to a varying extent, is replaced with
restrictive cicatrized tissue. Stenosis produces a morpho-
logic alteration of the anal canal and a consequent re-
duction of the region’s functionality, leading to difficult
or painful bowel movements* .

Anal stenosis is a serious complication of anorectal
surgery. Stenosis can complicate a radical amputative
hemorrhoidectomy in 5%-10% of cases'”
those in which large areas of anoderm and hemorrhoidal
rectal mucosa from the lining of the anal canal is de-
nuded, but can also occur after other anorectal surgical
procedures.

Treatment, both medical and surgical, should be
modulated based on stenosis severity™'”. Mild steno-
sis can be managed conservatively with stool softeners
or fiber supplements. Daily digital or mechanical anal
dilatations may be used. Sphincterotomy may be quite
adequate for a patient with a mild degree of narrowing,
For mote severe anal stenosis, a formal anoplasty should
be performed to treat the loss of anal canal tissue. Sev-
eral techniques have been described for the treatment of
moderate to severe stenosis tefractory to non-opetative
management. In the literature, several studies have been
conducted on anal stenosis treatment, but there is not
yet universal consent on the anaplastic procedure to use.
This review examines some of the evidence concerning
the surgical treatment of anal stenosis.

[1-5]
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ETIOLOGY AND PATHOPHYSIOLOGY

Stenosis may be caused by an intrinsic or extrinsic
pathologic process of the anorectum. Anal stenosis may
follow almost any condition that causes scarring of the
anoderm. The causes of anal stenosis include surgery of
the anal canal, trauma, inflammatory bowel disease, radi-
ation therapy, venereal disease, tubercolosis, and chronic
laxative abuse. We focus on the treatment of postsurgi-
cal anal stenosis.

Ninety percent of anal stenosis is caused by over-
zealous hemorrhoidectomy"”, Removal of large areas
of anoderm and hemorrhoidal rectal mucosa, without
sparing of adequate muco-cutaneous bridges, leads to
scarring and a progressive chronic stricture. The surgical
procedure influences the incidence of anal stenosis, par-
ticularly after “Whitehead hemorrhoidectomy” because,
later, surgeons misinterpreted Whitehead’s description
and anchored the mucosa to the anal verge (Whitehead
deformity)!"™'"". After Milligan-Morgan and stapled
rectal mucosectomy (SRM), stenosis is less frequent. In a
study of 1107 patients treated with stapled hemorrhoid-
ectomy, 164 of 1107 patients registered a complication:
anal stenosis was observed in only 0.8% of cases"”.
Stenoses caused by SRM are presumably rectal stenoses,
since the causing event was a resection of rectal mucosa.
The stenosis rate following stapled mucosectomy gen-
erally ranges from 0.8%-5.0%. The calculated actuarial
one-year stenosis rate is 6%, which is higher than the
above-mentioned published stenosis rates.

In addition, anal fissure surgery can lead to anal ste-
nosis, if an internal sphincterotomy is not performed.
Stenosis may follow anterior resection of the rectum,
if complicated by anastomotic dehiscence. Inflamma-
tory bowel diseases may cause anal stenosis, particularly
Crohn’s disease. These stenoses are characterized by a
transmural scarred inflammatory process. Patients with
anal fissure or who abuse paraffin laxatives may develop
a disuse stenosis. Radiotherapy treatment for pelvic tu-
mors (i.e. uterine carcinoma, prostatic carcinoma, ez.)
promotes anal stenosis formation. Also sepsis, ischemia
from occlusion of lower mesenteric artery or uppet rec-
tal artery, AIDS, venereal lymphogranuloma, gonorrhea,
amoebiasis and anorectal congenital disease may lead to
anal stenosis. Finally, chronic abuse of ergotamine tat-
trate for the treatment of migraine headache attack may
lead to anorectal stricture™,

In the natural anatomic configuration, the anal canal
is an upside down funnel, where its diameter is lower
than the diameter of the anal verge. Physiologically, dut-
ing evacuation, the internal sphincter relaxes and dilates
to the cutaneous side, where the diameter is greater, to
allow the regular passage of stool. On this subject, it is
important to distinguish acute from chronic anal steno-
sis. Acute anal stenosis is determined by a severe and
sudden spasm of persistent pain (i.e. in the anal fissure).
These spasms are dynamic and reversible. In this case,
the ano-rectal passage is cylindrical. Chronic anal steno-
sis, occurs secondary to surgical procedures, infections
and fibrosis, and spasms are adynamic and irreversible™™".

Thus, the anal canal progressively reduces its diameter.
In patients who use laxatives improperly, physiologic
regular dilatation is abolished. Gradual and irreversible
fibrosis occurs in the sub-cutaneous space of the anal
canal with a pathologic funnel-shaped configuration in
which the diameter of the anal canal is greater than the
diameter of the anal verge.

DIAGNOSIS

Diagnosis of this condition is straightforward. The
patient usually reports difficult or painful bowel
movements. The patient may also have rectal bleeding
and narrow stools. The fear of fecal impaction or pain
usually causes the patient to rely on daily laxatives or
enemas. Suspicion of anal stenosis is heightened by
a history of hemorrhoidectomy, Crohn’s disease, or
excessive laxative use.

Physical examination confirms the diagnosis. Visual
examination of the anal canal and perianal skin, along
with a digital rectal examination, is usually suffice to
establish the presence of anal stenosis. Occasionally
the patient is too anxious or the anal canal too painful
to allow an adequate examination. In this situation,
anesthesia is needed to perform a proper examination
of the anal canal. The anesthetic abolishes the spasm
associated with an acute fissure but will not produce
an increased luminal diameter in a patient with a true
stenosis. Anorectal manometry is an objective method
for assessing anal musculature tone, rectal compliance,
anorectal sensation, and verifying the integrity of the
rectoanal inhibitory reflex. Several methods are available
for obtaining this information. No single method is
universally accepted and manometric data from different
institutions are difficult to compare. Manometry has
been widely used to document sphincter function prior
to procedures, such as lateral internal sphincterotomy,
which may affect continence.

It is important to ascertain the cause of the stricture
in order to determine proper therapy; a malignant
disease must be treated by excision or resection, and
anal Crohn’s disease is an absolute contraindication to
anoplastyw.

CLASSIFICATION AND TOPOGRAPHY

When planning treatment of anal stenosis, it is useful
to categorize the severity of the stenosis. Anatomic anal
stenosis may be classified on the grounds of stricture
severity, its structure and the level of involvement in the
anal canal. On the basis of severity, Milsom and Mazier!”
distinguished mild (tight anal canal can be examinated by
a well-lubricated index finger or a medium Hill-Ferguson
retractor), moderate (forceful dilatation is required to
insert either the index finger or a medium Hill-Ferguson
retractor), and severe anal stenosis (neither the little fin-
ger nor a small Hill-Ferguson retractor can be inserted
unless a forceful dilatation is employed). Furthermore,
stenosis may be diaphragmatic (after inflammatory
bowel disease, characterized by a thin strip of constric-
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tor tissue), ring-like or anular (after surgical or traumatic
lesions, of length less than 2 cm), and tubular (length
more than 2 cm). On the basis of the anal canal levels,
stenosis may also be distinguished as low stenosis (distal
anal canal at least 0.5 cm below the dentate line, 65% of
patients), middle (0.5 cm proximal to 0.5 cm distal to the
dentate line, 18.5%), high (proximal to 0.5 cm above the
dentate line, 8.5%), and diffuse (all anal canal, 6.5% of
cases)[(’].

TREATMENT

The best treatment of postsurgical anal stenosis is pre-
vention. Adequate anorectal surgery reduces the inci-
dence of anal stenosis™'%. It is essential to treat tissues
delicately and not to draw them. Also it is important to
use absorbable sututes and minimal resection of tissues.
Khubchandani” condemned the use of manual dilata-
tion under anesthesia for the non-operative treatment
of mild to moderate stenosis because the resultant he-
matoma in the sphincter apparatus may cause fibrosis
and progressive stenosis. In Milligan-Morgan hemor-
rhoidectomy, internal sphincterotomy, if necessary, as-
sociated with preservation of adequate muco-cutaneous
bridges, prevents anal stenosis. However, if anal stenosis
is present, treatment should be modulated based on se-
verity, cause and localization!”.

Non-operative treatment is recommended for mild
stenosis and for initial care of moderate stenosis. Also,
with severe stenosis, conservative treatment can lead to
good results, however, surgery is always necessary. The
use of stool softeners and fiber supplements with ad-
equate gain of fluids is the basis of non-operative treat-
ment. This gradual and natural dilation is very effective
in most patients. Anal dilatation is another important
part of this treatment. Anal dilation can be performed
daily both digitally or with any of a number of gradu-
ated mechanical dilators. Patients are instructed to sit
down on the toilet, bear down, and gradually insert the
smallest dilator with ample lubrication. If the patient can
persist with the dilations on a regular basis, the result is
usually excellent. Many patients do not tolerate this pro-
cedute. On the other hand, a dilator may teat the canal.
In fact, a complication from the use of dilators may it-
self precipitate the need for surgical intervention. How-
evet, it would be a rare circumstance when mild stenosis
would require surgery'.

Morteover, if the patient remained symptomatic with
the usual measures, it is important to be certain that anal
stenosis is indeed the cause of the patient’s complaints;
particularly in the postoperative patient, anal fissure
must be ruled out as a possible source of the problem.
If stenosis is refractory to non-operative management,
surgery represents the last solution. However, a long
course of conservative, medical management is indicated
in the treatment of mild anal stenosis before resorting to
a surgical approach.

Many different surgical techniques have been de-
scribed for the management of moderate to severe anal
stenosis. Moderate stenosis is generally treated initially in

the same fashion as mild stenosis. Fiber supplementation
is initiated and dilations are cartied out if necessary. Fur-
thermore, partial lateral internal sphincterotomy may be
quite adequate for a patient with a mild degree of narrow-
ing. This technique is simple and safe and use is limited
to functional stenosis. It is important that the sphincter-
otomy is done in the open fashion so that the associated
scarred anoderm is divided at the same time to allow full
release of the scar. The resulting wound is then left open
and allowed to heal by secondary intent. This provides re-
lief of the partial obstruction and pain caused by the ste-
nosis, but the relief will be short-lived without appropriate
medical management. The importance of a high-fiber diet
and fiber supplements must be emphasized to the patient
and instituted immediately after surgery. Although the
results have been reported as excellent”™ it is difficult to
interpret whether the patients had significant narrowing
or spasm associated with the anal fissure.

For more severe anal stenosis, a formal anoplasty
should be performed to treat the loss of anal canal tis-
sue. Various types of flaps have been described for anal
stenosis which allow delivery of the more pliable ano-
derm into the anal canal to replace the scarred lining at
that level. A lateral internal sphincterotomy is also usu-
ally necessary at the time of anoplasty.

Lateral mucosal advancement flap

This is a modification of Martin’s anoplasty (Figure
1A)" A midlevel stenosis is corrected by excision of
the scar tissue. An undermining of the proximal rectal
and anal mucosa through a transverse incision at the
dentate line is performed. An internal sphincterotomy
is performed if a functional component is present. The
resulting flap is advanced to the distal edge of the internal
sphincter near the anal verge. The vascular supply is
maintained through the submucosal plexuses. The external
part of the wound is left open to minimize ectropion
formation.

Y-V advancement flap

This procedure is performed in the gynaecological prone
position. It is important to administer adequate antibi-
otic therapy (cephazoline and metronidazole) at the time
of surgery. A mechanical bowel preparation is usually
done the day before surgery. After anal dilatation with
a medium Hill-Ferguson retractor, the initial incision
ovetlying the area of stricture is the vertical imb of the
Y (Figure 1B). This incision is extended on the perianal
skin in two directions for creating a V flap. Incisions are
carried proximally for 5 to 8 cm. The V flap is incised
with fatty subdermal tissue, providing an adequate blood
supply. The resulting V advancement flap is sutured into
the vertical limb of the Y incision in the anal canal with
the internal apex of the triangular flap sutured to the in-
ternal sphincter and to rectal mucosa (dentate line) with
interrupted long-term absorbable sutures™****", This
flap can be done in the posterior midline or in either lat-
eral position. It can also be done bilaterally if needed to
relieve the stenosis. Postsurgical management consists of
fiber supplements and pain control. Sitz baths can also

www.wjgnet.com


drshacket
Highlight

drshacket
Highlight

drshacket
Highlight

drshacket
Highlight


1924  ISSN 1007-9327 CN 14-1219/R

World J Gastroenterol

April 28, 2009  Volume 15  Number 16

Figure 1 Operative procedure for the surgical treatment of anal stenosis. A: Martin’s anoplasty; B: Y-V advancement flap; C: V-Y advancement flap; D: Diamond-
shaped flap; E: House-shaped flap; F: U-shaped flap; G: Rotational S-flap.

be instituted to assist with local hygiene. In the post-op-
erative period, a constipating regimen is recommended
for 2 d. Antibiotic therapy is usually continued for 7 d.
This technique is simple and quite useful for stenosis
associated with an anal fissure. However, if more than
25% of the circumference of the anal canal needs to be
covered, another anaplastic procedure is indicated™.

V-Y advancement flap

This procedure is an alternative to Y-V anoplasty. The
base of the triangular V flap is sutured to the dentate
line (Figure 1C). In addition, the underlying vascular
pedicle is contained in the subcutaneous fat. Thus, it
is necessaty to preserve fatty subcutancous tissue with
wide mobilization to maintain flap viability. The skin is
then closed behind the V at the external portion of the
perineum to push the V into the anal canal and widen

the stenotic area""

Diamond-shaped flap

After adequate mechanical bowel preparation and antibi-
otic therapy in the pre-operative period, this procedure
is performed in the gynaecological prone positition. To
avoid bleeding, epinephrine can be used. On the basis
of stenosis severity, one or two flaps can be created. The
scar tissue is incised leaving a diamond-shaped defect
(Figure 1D). A diamond-shaped flap is designed so that
it will cover the intra-anal portion of the defect™,
The preparation of the flap is a crucial step in the proce-
dure: the flap should be well mobilized to reduce tension
and to provide enough blood supply to preserve the un-
derlying vascular pedicle.

House flap

After the use of stool softeners in the pre-operative pe-
riod, enema is performed on the day of surgery. This
technique is petformed in the gynaecological prone po-
sition. If stenosis is extended from the dentate line to
perianal skin, a house flap is recommended (Figure 1E).
With the use of a Hill-Ferguson retractor, a longitudinal
incision is made toward the perianal skin, from the den-
tate line to the end of the stenosis. The length of incision
corresponds to the length of the flap wall. Proximal and
distal transverse incisions are centered on the longitudinal
incision. The flap is then designed in the shape of a house
with the base oriented proximally. The width of the base
of the house is designed to match the transverse incisions
and hence the width of the mucosal defect to be replaced.
It is necessary to preserve the subcutaneous vascular ped-
icle® ¥ The flap is then easily advanced into the anal
canal and sutured. This procedure offers two advantages:
(1) the creation of a wide flap increases the anal canal di-
ameter along its length, (2) the technique allows primary
closure of the donor site.

U flap

This procedure is used for the treatment of anal stenosis
associated with mucosal ectropion. A U-shaped inci-
sion is made in the adjacent perianal skin (Figure 1F).
Mobilization and suture of the flap are the same as for
diamond-shaped anoplasty. The donor site is left open,
and covered with fatty gauzes.

C flap

This procedure is performed in the lithotomy position.
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Procedures Indications

Advantages/Disadvantages

Partial lateral internal
sphincterotomy

Functional stenosis; mild and low stricture in the
anal canal

Mucosal advancement
flap

Middle or high localized stricture

Y-V advancement flap Low and localized stricture below the dentate line

V-Y advancement flap Mild to severe stricture at the dentate line. Middle

or high localized strictures, associated with mucosal

ectropion

Diamond flap Moderate to severe long stricture, localized or
circumferential stricture above the dentate line,

associated with mucosal ectropion

House flap Moderate to severe long stricture, localized or
circumferential or diffuse, and stricture above the

dentate line, associated with mucosal ectropion

U flap Moderate to severe stricture, localized or

circumferential, associated with mucosal ectropion

C flap Moderate to severe stricture, localized or

circumferential, associated with mucosal ectropion

Rotational S flap High severe stricture, circumferential or diffuse,

associated with mucosal ectropion

This technique is simple and safe. Use is limited to functional stenosis

Ectropion formation if the flap is sutured at the anal verge

Proximal part of the flap is very narrow and will not allow for a
significant widening of the stricture above the dentate line. Also, the tip
of the V within the anal canal is subject to ischemic necrosis from lack of
mobilization, tension of the flap or loss of vascularization

The tip of the V is subject to ischemic necrosis

A diamond-shaped flap is designed so that it will cover the intra-anal
portion of the defect. The flap is mobilized with minimal undermining to
preserve the integrity of the subcutaneous vascular pedicle

It allows primary closure of the donor site and increases anal canal
diameter along its length. Because of the wide base, it avoids the pitfall
of having a narrow apex present inside the anal canal that may become
ischemic

This technique is particularly useful when there is need to excise a
significant area of ectropion. The donor site is left open

The donor site is left open

It provides for adequate blood supply, avoids tension, and can be
performed bilaterally if necessary for coverage of large areas of skin.
Complex technique: high morbidity and longer hospital stay

With the use of a small Hill-Ferguson retractor, a radial lat-
eral incision is made from the dentate line to the anal verge.
Then a C-shaped incision is made in the perianal skin start-
ing from the distal point of radial incision. Preparation of
a C flap should guarantee an adequate blood supply.

Rotational S-flap

The S-plasty is best used for the treatment of Bowen’s
disease or Paget’s disease, where a large amount of skin
has to be excised and new skin rotated into the area””.
The S-plasty does not open a stricture as well as the
advancement flap. In the gynaecological prone position,
after scar tissue has been excised, a full-thickness S-shaped
flap is made in the perianal skin, with the size of the base
as great as its length, starting from the dentate line for
approximately 8 cm to 10 cm. The flap is then rotated and
sutured to the normal mucosa (Figure 1G).

Internal pudendal flap anoplasty

A solitary case report has been reported where extensive
coverage was required concomitant with excision of
Paget’s disease of the anal canal™.

Foreskin anoplasty

This interesting operation has been described for the
treatment of mucosal ectropion. The procedure uses the
foreskin (suitable prepuce) to provide a full-thickness
skin graft to the anal canal. Since the initial report by
Freeman with six children in 1984"" no further publica-
tions have been noted.

Choise of procedure
The choice of an adequate procedure is related to the

extent and severity of the stenosis (Table 1) as it may in-
volve the skin, transitional zone to the dentate line, anal
canal, or all of these. Y-V anoplasty is not used in the
treatment of stricture above the dentate line. V-Y ano-
plasty has been used in the treatment of severe low anal
stenosis with good results.

Various types of anoplasties with adjacent tissue trans-
fer flaps have been devised to relieve anal stenosis. All of
these flaps share the concept of an island of anoderm
that is incised completely around its circumference. A sig-
nificant advantage of these flaps over the Y-V anoplasty
is that there is significantly greater mobility of the flap, so
it can be advanced well into the anal canal. The diamond
flap, House flap, and island flap have all been reported to
yield excellent results” > 1102022 o type of flap
to be used is based on the surgeon’s familiarity and choice
as well as the patient’s anatomy and the availability of ad-
equate perianal skin for use in the various flaps. For any
of these flaps, the preoperative preparation is the same as
for the Y-V flap. A partial lateral internal sphincterotomy
is often required as well. Once the flap is fully mobilized,
it can be advanced into the anal canal and sutured in place
with interrupted long-term absorbable sutures. Similar to
the Y-V flap, these flaps can be done in any location and
can be done bilaterally if needed.

The House flap is recommended if stenosis extends
from the dentate line to perianal skin, allowing primary
closure of the donor site and an increase in anal canal
diameter along its length. U flap anoplasty is used for
the treatment of anal stenosis associated with mucosal
ectropion. If less than 50% of the anal circumference is
involved, an advancement flap should suffice; however,
if 50% or more of the anal canal needs to be recon-
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structed, a rotational flap of skin should be considered,
as it is necessary to cover a large area providing adequate
blood supply and avoiding tension.

Postoperative care

Single and limited flaps may be performed in the out-
patient setting. For the simplest procedures, patients are
started on a high-fiber diet, bulk laxatives and mineral oil
for a short time in the postoperative period. Sitz baths
and showers are recommended for comfort and hygiene.
Flaps with multiple and extensive dissection or recon-
struction will require hospital admission. These extensive
procedures may require bowel confinement for 3 d to

5 d after which a high-fiber diet is initiated.

Complications

In the literature, various complications have been reported
after anoplasty. These include flap necrosis from loss of
vascular supply, infection or local sepsis, suture dehiscence
from excessive suture line tension, failure to correct the
stenosis, donor site problems, sloughing of the flap, isch-
emic contracture of the edge of the flap, pruritus, urinary
tract infection subsequent to Clostridinm difficile enteroco-
litis only in a few cases, fecal incontinence, constipation
without stenosis, urinary tetention, restenosis and ectro-
pion if the flap is advanced too far and sutured at the anal

[4-7,10,15,19,20,22,23 25 26,31,32,34,36-39,41 42,44]
verge .

COMMENTS

Anal stenosis, although rare, is one of the most feared
and disabling complications of anorectal surgery. It has
been documented that hemorrhoidectomy is the most
frequent cause, but stenosis may be a consequence of
other causes. Several operative techniques to treat hem-
orrhoids have been described. Milligan-Morgan’s open
hemorrhoidectomy is most commonly used; other pro-
cedures, such as Ferguson’s closed hemorrhoidectomy
and Parks’ submucosal hemorrhoidectomy, are techni-
cally more complex. We feel that the surgeon’s choice of
technique is primarily based on personal experience and
technical training, and only a competently performed
technique produces satisfying results: hemorrhoidectomy
needs skilled operators. If technical guidelines are rigor-
ously followed, the feared complications associated with
surgical procedures, such as anal stricture and sphincteric
injuries, are largely reduced.

Furthermore, anal stenosis became a focus of intet-
est after the introduction of SRM. Anorectal stenosis
is not a specific problem of SRM but is a considerable
problem after all anal interventions. In a direct compari-
son in prospective randomized trials there was no sig-
nificant difference in stenosis rate between conventional
hemorrhoidectomy and SRM. Nevertheless, a substantial
rate of stenoses was observed following conventional
hemorrhoidectomy, and probably the highest stenosis
rate was described after Whitehead hemorrhoidectomy.
One potential mechanism that might cause stenosis fol-
lowing SRM is ring dehiscence followed by submucous
inflammation. Another theoretical cause is that the

stapled ring is placed too deep in the anal canal and that
the squamous skin cells react by scarring and shrinking;
One major aspect of the potential risk of developing a
stenosis is the distance to the anal verge. A full thickness
excision of the rectal wall is another potential cause for
stenosis after SRM.

A number of corrective surgical procedures have
been designed aiming to bring a healthy lining to the
narrowed portion of the anal canal. Since more complex
techniques, such as S-plasty, have now been abandoned
due to high morbidity and longer hospital stay, easier
techniques are still being performed with good results
(Table 2). The ideal procedure should be simple, should
lead to no or minimal early and late morbidity, and
should restore anal function with a good long-term out-
come.

Each of the surgical techniques described can be
performed safely and have been used with variable heal-
ing rates. It is extremely difficult to interpret the results
of the various anaplastic procedures in the literature
for the obvious reason that prospective trials have not
been performed. There are no controlled studies on the
advantages and disadvantages of the various anaplastic
maneuvers; however, almost any approach will at least
improve symptoms in the patient. Oh and Zinberg™"
used C anoplasty in 12 patients with anal stenosis (10
by previous hemorrhoidectomy, 1 by fistulectomy and 1
by fissurectomy), and 11 patients obtained satisfactory
results with a total healing rate of 91%. Khubchandani®”
published a study in which 53 patients underwent mu-
cosal advancement flap anoplasty with a healing rate of
94%. Similar results have been reported in a total of 33
patients treated with Y-V anoplasty in two studies™. A
total healing rate of 100% was obtained using diamond
flap anoplasty in a total of 23 patients affected by anal
stricture and mucosal ectropion. The healing rate was
91.5% in 53 patients who suffered from anal stenosis
and ectropion treated with island flap anoplasty™,

Aitola and coworkers”™ conducted a retrospective
study in 10 patients who had undergone Y-V anoplasty
combined with internal sphincterotomy between 1991
and 1995. After a median follow up period of 12 mo, all
but one patient improved. Six patients had good results,
three had fair results and in one the result was poor. This
patient later developed a restenosis. Total healing rate
was 60% with improvement rate of 30%. In a recent
study”, a Y-V anoplasty was perfomed in 29 cases and
a diamond flap anoplasty in the remaining 13 cases. At
2 years follow-up, all patients who underwent diamond
flap anoplasty had complete resolution of the stenosis
(healing rate 100%). Among 29 patients who underwent
Y-V anoplasty, 26 (90%) judged their clinical results as
excellent while 3 patients (10%) required periodical use
of anal dilators. Those three patients had post-operative
complications (two suture dehiscence and one ischemic
contracture of the edge of the flap).

Rakhmanine and colleaguesm published a study in
which 95 patients underwent lateral mucosal advance-
ment anoplasty. Mean follow up was 50 mo. Only 63%
of patients had undergone previous surgery: 35 patients
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Authors No. of cases Procedure Results Healing rate (%)
Good Fair  Poor
Sarner et al 21 Sarner’s flap - - - 100
Nickell et al"*" 4 Advancement flap anoplasty 4 - - 100
Oh et al*" 12 C anoplasty 11 - 1 90
Khubchandani®” 53 Advancement flap anoplasty Nr Nr Nr 94
Milsom et al® 24 V-Y anosplasty and Sarner’s anoplasty - - - 90
'Gingold et al™ 14 Y-V anoplasty 9 5 - 64
Caplin et al™ 23 Diamond flap anoplasty P8 - - 100
Ramanujam et al®” 21 Y-V anoplasty 18 2 1 95
Pearl et al™ 25 Island flap anoplasty 16 7 2 92
*Angelchik et al™ 19 Y-V anoplasty (12 cases) 8 4 0 100
Diamond flap anoplasty (7 cases) 7 - - 100
Pidala et al*? 28 Island flap anoplasty 25 8 91
Eu et al®™ 9 Lateral internal sphincterotomy (5 patients) and anoplasty (4 cases) 9 - - 100
Gonzalez et al™ 17 S anoplasty (6 cases) and advancement flap anoplasty (11 cases) 16 - 1 92
Sentovich et al™ 29 House advancement flap 26 - 3 90
Saldana et al™ 1 Internal pudendal flap anoplasty 1 - 100
Aitola et al™ 10 Y-V anoplasty with internal sphincterotomy 6 3 1 60
de Medeiros"” 30 Sarner’s flap or Musiani’s flap - - - 100
Maria et al”® 42 Y-V anoplasty (29 cases) 26 - 3 90
Diamond flap anoplasty (13 cases) 13 - - 100
Stratmann et al™! 3 - - - - 100
Ettorre et al™ 1 House advancement flap 1 - - 100
Saylan”” 3 Y-V anoplasty - - - 100
°Rakhmanine et al** 95 Lateral mucosal advancement anoplasty 74 - 8 90
Carditello et al™ 149 Internal sphincterotomy and mucosal flap anoplasty Nr Nr Nr 97
Habr-Gama et al™ 77 Sarner’s flap (58 patients) and Musiani’s flap (19 patients) - - - 87
Filingeri et al™” 7 Y-V anoplasty - - - 100
Casadesus et al"! 19 Y-V anoplasty (7 patients) and lateral mucosal advancement - - - 100
flap anoplasty (12 patients)
Alver et al™ 8 House advancement flap (14 flaps: 1 flap for 2 patients, and 6 - - 100

2 flaps for 6 patients)

Nr: Not reported. 'No sphincterotomies were done; Not all patients underwent sphincterotomy, and some of the procedures were for anal ectropion;

*Depending on the degree of stenosis, patients initially underwent either unilateral (62%) or bilateral (38%) anoplasty. Thirteen patients with a follow up of

less than 6 mo were excluded from the analysis for restenosis.

had had hemorrhoidectomy, 10 operations for anal fis-
sure, 4 for fistula, 1 transversal excision of a neoplasm
and 10 other operations. The overall complication rate
was 3% (one abscess and two seepage of liquid stool).

CONCLUSION

Anal stenosis is most often a preventable complication.
A well-performed hemorrhoidectomy is the best pre-
ventative measure. Anoplasty should be part of the ar-
mamentarium of colorectal surgeons for treating severe
anal stenosis. The anatomic configuration of the anorec-
tum and perianal region is very complex and knowledge
of this area is essential before performing any surgical
procedure. Most post-anoplasty complications can be
avoided by respecting the rectal wall anatomy in the ex-
ecution of surgical procedures. The preparation of flaps
is important for treatment success. In all cases, in fact,
it is necessary to preserve as much sub-cutaneous fat as
possible with wide mobilization, and to maintain viability
and to avoid excessive suture line tension. In addition,
it is important to treat tissues delicately and not to draw
them, to use absorbable sutures and perform minimal
tissue resection.
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