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Anal fissure and lateral internal
sphincterotomy
An overview

Anal fissure and incontinence,
a history

Anal fissure is rarely mentioned by any
ancient author. Sushruta, Hippocrates,
and Galen all write extensively about
hemorrhoids andfistula, including surgi-
cal treatment. Usually, cauterization and
ulcers arementioned but never separated
from hemorrhoids or fistula. Abū Bakr
Muh. ammad ibnZakariyyā ar-Rāz̄ı does s
pecificallymentionfissure but felt itwasd
ue to constipation and was treated with l
axatives [3]. John of Arderne doesment-
ion fissuring associated with tenesmus b
ut felt that it was secondary to piles r
ather than a specific diagnosis [19]. The t
reatment was nonsurgical.

It was not until the 19th century that
fissure seems to have been recognized as
a specific diagnosis and that surgical in-
tervention was needed for its cure. The
birth of sphincterotomy was attributed
to Alexis Boyer’s eleven-volume Traitē
des Maladies Chirurgicales published be-
tween 1818 and 1826 [4]. The operation
described is slightly different from that
which is performed today. The extent of
sphincterotomy is not delineated, nor is
it in most publications today. In a very
thoroughandfascinatingbookbyBoden-
hamer about just anal fissure published
in 1868, it is stated that although fissure
had been rarely described, Ambrose Pare
may have described the same operation
and Albucasis described a more conser-
vative incisional approach at the end of
the tenth century [4]. Thenumber of sur-
geons actively involved in investigating
the surgical treatment of fissure at that
time (19th century) and communicating
their results was outstanding. Not only

efficacy inpainrelief andhealingwerede-
scribed, but also harms of the procedures
including incontinence. The procedure
of Boyer was regarded as too extensive
and a lesser incision recommended, es-
pecially for continence preservation.

Another approach described in this
book [4] is forced dilation as a method
for relieving the outlet obstruction as-
sociated with fissure. One operation of
some note was that ofMaisonneuve, who
inserted his whole hand and then closed
his fist upon withdrawal. The risk of
incontinence was obviously recognized
with this procedure and so lesser dilata-
tions were investigated, including a two-
thumbs stretch to the ischial tuberosi-
ties. This was also found to have a high
risk of incontinence and so there was,
finally, description of just two index fin-
gers being inserted until a release was
palpated. All that these surgeons seem
to have been lacking in their investiga-
tionswere the statisticians. Nonumerical
data were published.

In the 1920s a now old disease got
a new name: pectenosis [2]. The previ-
ously described internal sphincter fibers
were thought to have undergone fibrosis,
they so were called a pectin band. The
preferredmethod of treatment was to in-
cise the fibers, apparently away from the
fissure inmostdescriptionsuntil the anus
could accommodate a two-finger inser-
tion—a much more conservative proce-
dure than Maisonneuve’s or Boyer’s pro-
cedures. It was subsequently found that
the presumed fibrosis was intact spas-
tic internal sphincter fibers. By the late
1930s attention had shifted to the exter-
nal sphincter, with injections or actual
division of external fibers by Gabriel [6].

Kilbourne also raised the possibility that
fissures could be caused by tuberculosis
or syphilis at that time [12].

Then, in 1951, Eisenhammer de-
scribed thepartial lateral internal sphinc-
terotomy (LIS), though he combined this
with a rather liberal dilation of the anal
canal after the sphincterotomy. He was,
I believe, the first to list the number
of patients treated by his method and
states that none had any defecation dif-
ficulties afterwards [5]. This procedure
was enthusiastically adopted by surgeons
around the world. It was also thought by
others that anal incontinence (AI) was
not an issue [1, 20]. The first publication
to quantify AI was in 1985 and it stated
that of 306 patients who had had LIS
at least 1 year earlier, only 15 suffered
from any degree of AI, principally to
flatus. In none was it severe enough for
the patient to wear a pad [20].

However, in1989, everythingchanged.
Khubchandani published a large case se-
ries of follow-up after LIS in which 36%
of the patients were incontinent to flatus
and 5% to solid stool [13]. In 1996,
in a new retrospective comparison of
open vs. closed LIS, the University of
Minnesota, which had reported such
low incontinence rates in 1985 [20],
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GTN Glyceryl trinitrate
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Fig. 19A keyhole
defect after poste-
rior partial internal
sphincterotomy.
(From: [21])

found that 30.3% of their patients were
incontinent to flatus and 11.8% to solid
stool [7]. One report found that AI
progressed over time in those with early
AI after LIS [9]. The age of glyceryl
trinitrate (GTN), Botox, and calcium
channel blockers (CCBs) was born. In
many countries it appears that LIS had
been abandoned in favor of medical
therapy [18]. Yet patient satisfaction
with LIS has been reported to be high
[10]. The often-crippling pain of fissure
is almost immediately relieved by LIS.
The rest of us wondered: “Where are all
these incontinent patients?” American
surgeons ask, “We are experts in AI too,
and we do not see AI due to LIS in
our clinics.” At a meeting of the Amer-
ican Society of Colorectal Surgeons in
Chicago in 2008, a speaker asked the
audience if any surgeon had performed
an internal sphincter repair on a patient
in whom he had performed a LIS? Could
that person please stand up? Nobody
stood up. I have never performed such
a repair. Why do patient satisfaction
studies of LIS show high satisfaction
with the procedure [10]? How can there
be such a large difference in AI seen in
retrospective surveys and randomized
trials?

Why has the risk of AI after LIS de-
clined in the current century? There are
several possibilities to consider. More
haphazard ascertainment is unlikely,
since the protocols of all randomized
trials are carefully scrutinized by ethics
committees. Might the operation have
changed? I think this is likely only inso-
far as all surgeons are extremely aware
of the risk of incontinence related to

LIS. If anything, the extent of sphinc-
terotomy (or concomitant dilation) has
diminished without apparently dimin-
ishing efficacy. This is exactly what was
described by Bodenhamer in the USA
in the 1860s, wherein the LIS, which
was quite extensive in the description of
Boyer, was barely more than a mucosal
incision with Bodenhamer, and he de-
scribed good results [4]. The length of
the sphincterotomy has been studied: ei-
ther extending proximally to the dentate
line or just to the level of the proximal
margin of the fissure. The longer incision
showed insignificantly better efficacy but
slightly worse continence [15].

Or possibly different patients are re-
ceiving the surgery, which I also think
is likely. There may be more careful se-
lection of those patients with an obvi-
ously hypertrophied internal sphincter
and stenotic anal orifice for surgery, and
not just anybody with an anal fissure.
Reasonable medical therapies are now
available for most fissure patients. This
also suggests that, for instance, patients
with fissure but no hypertrophy or steno-
sis may have beenmore prone to postop-
erative incontinence and are now being
treated medically. But these are both
guesses.

Myths concerning fissure and
incontinence

Posteriormidline partial internal sphinc-
terotomy is thought to leave a keyhole
defect in the distal anal canal that results
in incontinence of flatus (. Fig. 1).

All LIS—open or closed, posterior or
lateral—have been found in ultrasound

examination to leave a keyhole defect
and there are no data from randomized
trials to suggest that either efficacy or
incontinence are greater with any of the
sphincterotomy locations [15].

Acute anal fissure should never be op-
erated upon. It is generally thought that
chronic fissures arise from pre-existing
acute fissures (of course) but that the
hypertrophy and stenosis of the sphinc-
ter take time to develop. This will not
happen in many acute fissure patients,
and surgery need not be considered un-
til this has happened. Fine. In order to
defendtheabovestatement, stepone is for
there to be general agreement as to what
constitutes an acute anal fissure. Physi-
cal findings can certainly separate them.
Withmany fissures there is no doubt that
they are chronic, but there is no general
agreement as to duration. Some very
chronic fissures look very acute, and the
published definition of chronicity varies
from 2 weeks to 6 months. In today’s cli-
mate, most patients with an acute-look-
ing fissure will be started on GTN and by
the time it has failed, they have usually
crossed the chronicity dateline. It seems
prudent that LIS should still not be con-
sidered in these patients unless sphincter
hypertrophyandanal stenosis are present
and the appearance is otherwise not atyp-
ical. But clinical trials dealing with only
acute fissure do exist and do not report
horrible outcomes [15].

The most pernicious myth is that LIS
causes permanent AI. This phrase intro-
duces virtually every publication about
medical treatment of anal fissure. There
is no such thing as untreatable perma-
nent AI, as anyone who has run an AI
clinic knows. All forms of AI have treat-
ments that are often very effective. And
AI due to LIS should be eminently treat-
able—surgically or medically. It is much
more likely, for instance, that AI in ob-
stetric patients who have had vaginal de-
livery and subsequent AI pose greater
problems. Orpatientswithinflammatory
bowel disease. In postpartum women
muscle repair is often ineffective, most
likely due to pelvic floor nerve damage
during pregnancy or delivery [16]. Nor
haveepidemiologic studiesofAIreported
LIS to be a risk factor [17], in spite of the
findings of Hasse [9]. There is no pelvic
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Abstract
Background. Anal fissure has a very large
number of treatment options. The choice is
difficult. To assist in this choice, presented
herein is a summary of a systematic review
and meta-analysis of all published treatments
for anal fissure that have been studied in
randomized controlled trials up through 2016.
Methods. The review is divided into those
studies that compared two or more surgical
procedures and those that had at least one
arm thatwas nonsurgical. Studieswere further
categorized by the specific interventions and
comparisons. The outcome assessed was the
inverse of sustained cure of the fissure, i.e.,
treatment failure. In addition, the harms of
treatment assessed were headache and anal
incontinence. Risk of bias was assessed for
each study and the strength of the evidence
of each comparison was assessed using
Grading of Recommendations, Assessment,
Development and Evaluations (GRADE).
Results. A total of 148 eligible trials were
found and assessed, 31 in the surgical group
(2606 patients) and 117 in the nonsurgical
group (9456 patients). There were 14 different
operations described in the surgical group

and 29 different nonsurgical treatments in the
nonsurgical group along with partial lateral
internal sphincterotomy (LIS). There were
61 different comparisons. Of these, 47 were
reported in two or fewer studies, usually
with quite small populations. The largest
single comparison was glyceryl trinitrate
(GTN) versus control with 19 studies. GTN
was more effective than control in terms
of sustained cure (odds ratio= 0.68; 95%
confidence interval=0.63–0.77) but the
quality of evidence was very poor due to
severe heterogeneity and risk of bias due
to inadequate clinical follow-up. The only
comparison to have a high GRADE quality
of evidence was a subgroup analysis of LIS
versus any medical therapy, with outcome of
treatment failure (0.12; 0.07–0.21) and mild
incontinence (4.41; 1.97–9.87) assessed after
at least 6 months from surgery. There were
12 studies in this analysis, the medical therapy
being GTN in 6, Botox in 5, and calcium
channel blocker (CCB) in 1. Most of the other
analyses were downgraded in GRADE due to
imprecision, i.e., too few or too small studies,

and significant heterogeneity in almost all
other comparisons with more than six studies.
Conclusion. LIS is superior to nonsurgical
therapies in achieving sustained cure of fissure
with an increased risk of mild incontinence,
usually meaning flatus. CCBs were more
effective than GTN and had less risk of
headache, but with only a low quality of
evidence. Anal incontinence, once thought
to be a frequent risk with LIS, was found in
various subgroups in this review to have a risk
between 3.4 and 4.4%. Among the surgical
studies, manual anal stretch (Lord procedure)
performed worse than LIS in the treatment
of chronic anal fissure in adults. For those
patients requiring surgery for anal fissure,
open LIS and closed LIS appear to be equally
efficacious, with a moderate GRADE quality of
evidence. Most other GRADE evaluations of
procedures were low to very low, due mostly
to imprecision.

Keywords
Fecal incontinence · Glyceryl trinitrate · Lateral
sphincterotomy · Botulinum toxins, type A ·
Meta-analysis

Analfissur und laterale Internus Sphinkterotomie. Ein Überblick

Zusammenfassung
Hintergrund. Die Behandlungsmöglichkeiten
einer Analfissur sind zahlreich. Die Wahl
ist schwierig. Um bei der zu treffenden
Auswahl zu unterstützen, präsentiert der
vorliegende Beitrag die Zusammenfassung
eines systematischen Reviews und einer
Metaanalyse aller Analfissurbehandlungen,
die bis 2016 in randomisierten kontrollierten
Studien untersucht wurden.
Methoden. Der Review differenziert zwischen
jenen Studien, in denen 2 oder mehr chirurgi-
sche Eingriffe miteinander verglichen wurden,
und solchen, bei denen mindestens eine
Studiengruppe nichtchirurgisch behandelt
wurde. Die Studien wurden durch die
spezifischen Interventionen und Vergleiche
weiterkategorisiert. Untersucht wurde das
Gegenteil der anhaltenden Heilung der Fissur
– das Therapieversagen. Zusätzlich wurden
Kopfschmerzen und Stuhlinkontinenz als
Komplikation der Behandlung analysiert. Das
Verzerrungspotenzial wurde für jede Studie
bewertet, und die Stärke der Evidenz jedes
Vergleichs wurde unter Verwendung des

Grading of Recommendations, Assessment,
Development and Evaluations (GRADE)
beurteilt.
Ergebnisse. Es wurden 148 auswertbare
Studien identifiziert und bewertet, 31 in der
chirurgischen Gruppe (2606 Patienten) und
117 in der nichtchirurgischen Gruppe (9456
Patienten). In der chirurgischen Gruppe wur-
den 14 verschiedene Operationen und in der
nichtchirurgischen Gruppe 29 verschiedene
nichtchirurgische Behandlungen sowie die
partielle laterale interne Sphinkterotomie
(LIS) beschrieben. Es wurden 61 Vergleiche
durchgeführt. Davon gab es zu 47 Vergleichen
nur 2 oder weniger Studien, normalerweise
mit relativ kleinen Studienpopulationen.
Die größte Analyse umfasste 19 Studien
und verglich Glyceryltrinitrat (GTN) gegen
Placebo bzw. herkömmliche Therapie.
Glyceryltrinitrat war bezüglich anhaltender
Heilung wirksamer („odds ratio“ [OR]= 0,68;
95%-Konfidenzintervall [95%-KI] 0,63–0,77),
aber die Evidenzqualität war aufgrund
schwerer Heterogenität und des Risikos

einer Verzerrung aufgrund unzureichender
klinischer Nachsorge sehr schlecht. Der
einzige Vergleich, der einen GRADE-Qualität
hoher Evidenz „high“ aufwies, war eine
Untergruppenanalyse von LIS im Vergleich zu
einer medizinischen Therapie. Dieser ergab
eine OR für Therapieversagen von 0,12 (95%-
KI: 0,07–0,21) und für milde Inkontinenz
von 4,41 (95%-KI: 1,97–9,87), nach einer
Nachbeobachtungszeit von mindestens 6
Monaten. Diese Analyse umfasste 12 Studien,
wobei die medizinische Therapie in 6 Studien
die GTN-, in 5 Studien die Botox- und in einer
Studie die Kalziumkanalblocker(CCB)-Anwen-
dung betraf. Die meisten anderen Analysen
wurden in der GRADE-Bewertung aufgrund
von Ungenauigkeit, d. h. zu wenige, zu kleine
Studien, und/oder aufgrund signifikanter
Heterogenität herabgestuft. Letzteres fand
sich in fast allen anderen Vergleichen mit
mehr als 6 Studien und war meistens auf
unvollständige Nachkontrolluntersuchungen
zurückzuführen.
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Schlussfolgerungen. Die LIS ist nicht-
chirurgischen Therapien bezüglich der
Effektivität der Analfissurbehandlung
überlegen. Andererseits geht eine LIS mit
einem höheren Risiko für eine anhaltende
milde Stuhlinkontinenz einher, zumeist
für Flatus. Kalziumkanalblocker waren
wirksamer als GTN und mit einem geringeren
Risiko für Kopfschmerzen assoziiert, bei
jedoch nur geringer Evidenzqualität. Die
Stuhlinkontinenz, die früher als häufige

Komplikation nach LIS beschrieben wurde,
wurde in dieser Metaanalyse in verschiedenen
Untergruppen bei 3,4–4,4% der Patienten
festgestellt.
In der Analyse zumVergleich der chirurgischen
Therapien chronischer Analfissuren beim
Erwachsenen ergaben sich für die manuelle
Analdilatation (nach Lord) schlechtere
Resultate als für die LIS. Die offene und die
geschlossene LIS scheinen zur Behandlung der
Analfissur gleichermaßenwirksam zu sein, bei

mäßiger Evidenzqualität. Alle anderen GRADE-
Bewertungen zu Vergleichen von operativen
Verfahren waren niedrig bis sehr niedrig,
hauptsächlich aufgrund von Ungenauigkeiten
des Vergleichs.

Schlüsselwörter
Stuhlinkontinenz · Glyceryltrinitrat · Laterale
Sphinkterotomie · Botulinumtoxin, Typ A ·
Metaanalyse

nerve damage to cause the AI in anal fis-
sure; just a simple controlled muscular
division, easily repaired. But there are
no published or registered clinical trials
related to this procedure, although there
is some anecdotal experience [14].

Medical therapy cannot lead to AI.
See . Table 1 of adverse events that can
occur in the treatment of anal fissure
(from the systematic review mentioned
in the Abstract [15]).

» Medical therapy cannot lead
to AI

Medical therapy is highly effective in cur-
ing fissure. Not really. The studies with
high cure rates had assessment of conti-
nence much too early after the treatment

Table 1 Adverse events. (From [15])

Studies Headache rate Incontinence rate

GTN, all studies 504/1801 28% 7/634 1.1%

LIS, all studies 3/253 1.2% 138/3093 4.4%

LIS, with at least 6-month follow-up – – 27/623 4.3%

LIS, in studies published after 2000 – – 31/803 3.9%

Arginine – – 0/30 –

“Healer cream” – – 1/20 5%

Oral CCB 9/24 37.5% – –

Topical CCB 27/169 16% 4/287 1.4%

Botox 7/138 5.1% 8/354 2.3%

Indoramine 7/14 15% – –

GTN patch 25/73 34.2% – –

Lidocaine 4/45 8.9% – –

Dilator: speculum 4.8 cm or balloon 3.0 cm or
self-dilation at home

– – 0/128 –

Manual operative dilation (Lord procedure) – – 32/264 12.1%

Placebo 36/428 8.4% – –

All studies were conducted to the best of our knowledge under appropriate ethical supervision. In
most cases the anal incontinence was for flatus only.
GTN glyceryl trinitrate, LIS lateral internal sphincterotomy, CCB calcium channel blocker

to establish cure. Fissures wax and wane
both symptomatically and on physical
examination. Very high recurrence rates
have been reported in patients whose fis-
sures were initially healed byGTN if they
had 1 year of follow-up: 51% [11] and
67% [8].

Manual anal dilation is inferior to LIS,
but recent small studies suggest thatmore
controlled dilation, either pneumatic, by
speculum, or by patients at home, is
equally effective to LIS and with no in-
continence risk. As stated in the abstract,
these studies are crippled by random er-
rorduetosmallsamplesizes infewstudies
[15].

Conclusion

Thesystematic review summarized in the
Abstract covers a huge number of inter-
ventions, too many to fit in this paper.
TheHistory andMyths sections above at-
tempt to further summarize those anal-
yses by addressing questions raised in
fissure therapy. It is unwise to tell a pa-
tient that LIS will result in permanent AI.
It is similarly unwise to tell a patient that
GTNoranyof the alternatives are as good
as surgery. Patients deserve an informed
choice and to know that alternatives al-
ways exist. This is still fertile turf for
clinical trials, with 28 new randomized
trials published since 2015.
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