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9. We need to know more about those patients with
primary hyperparathyroidism whose plasma calcium
levels fall with cortisone, especially whether they are
mostly those who have osteitis fibrosa.

10. There seems no simple explanation for the fact
that when hyperparathyroidism secondary to renal
disease is finally proved to have occurred because of the
finding of hyperplastic glands at post-mortem examina-
tion these patients always have osteitis fibrosa (Gilmour,
1947). Yet only about 30% of patients with primary
hyperparathyroidism, even when of long duration, get
osteitis fibrosa.

11. The parathyroids in renal disease from sarcoidosis
need further study. Our own data and our reading of
the literature suggest that secondary hyperpara-
thyroidism from this cause is much rarer than should be
expected but that " primary "-that is, autonomous
tumour formation-hyperparathyroidism occurs more
often than can be accounted by chance.

12. Patients with parathyroid cancer need further
study in case they show a different evolution from
patients with adenoma.
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Anal fissure is a common and painful condition, and,
though frequently dismissed by the doctor as a minor
complaint, it is in fact responsible for much discomfort,
so that its successful treatment results in a very satisfied
and grateful patient. A variety of surgical methods are
available for the management of this condition. The
longest-established is most probably simple stretching
of the anal sphincters, which has been practised for very
many years. Excision of the fissure with a triangular
piece of perianal skin, which was introduced by Gabriel
in 1930, has had many supporters. Hughes (1953)
modified this method by applying an immediate split-
skin graft to the resulting wound. Miles (1939) treated
anal fissures by " pectenotomy," or division of what
he called the " pecten band " in the lower part of the
anal canal. We now know that this apparent fibrous
band is really the spastic, prominent, lower edge of
the internal sphincter (Eisenhammer, 1951 ; Goligher,
Leacock, and Brossy, 1955). The operation, which
would thus be more accurately termed " internal
sphincterotomy," has been revived under its correct
designation by Eisenhammer (1951), and has become
one of the most widely used methods of treatment for
fissure in recent years. What has contributed to its
popularity is the fact that with proper facilities and
technique it is very simply performed, and can be done
as an out-patient procedure if desired, thus relieving
the strain on hospital beds.

Internal sphincterotomy has been warmly recom-
mended also by Morgan and Thompson (1956),
Lockhart-Mummery (1957), and Goligher (1961) as
providing a reliable cure for anal fissure. These recom-
mendations, however, appear to be based on general
clinical impressions rather than on detailed follow-up
studies. A most important aspect of the results on
which precise information would seem to be particularly
lacking is the effect of the operation on anal function.
It would be natural to inquire whether such division
of the internal sphincter can be accomplished without
impairment of anal continence. Morgan and Thompson
(1956) did not comment at all on the functional
condition of their patients treated by sphincterotomy.
Goligher (1961) stated that control for flatus and liquid
faeces was impaired for several weeks in some of his
sphincterotomy cases, but this eventually returned to
normal. Brossy (1956) claimed that there was no lasting
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defect of continence even after complete division of
the internal sphincter. But Eisenhammer (1959), who
in his earlier publications had not drawn attention
to functional defects following sphincterotomy, has
admitted that continence may be impaired after this
operation in certain individuals with poor postural tone
of the anal muscles. He has warned particularly against
division of more than the lower half of the internal
sphincter as a routine. However, he records no factual
results in support of these statements.

Clearly more detailed and accurate information on
the outcome of this commonly used operation is badly
needed, and to that end a review has been conducted
of the results obtained in 127 cases of anal fissure
treated by internal sphincterotomy in the rectal clinic
of the professorial surgical unit at the General Infirmary,
Leeds, during the years 1955-61 inclusive.

Clinical Material
Between May, 1955, and May, 1961, 176 people were

treated operatively for anal fissure. Most of these had
long-standing chronic fissures, but a few were suffering
from very painful acute fissures that had not responded
to conservative treatment. Of these, 141 were subjected
to internal sphincterotomy, 34 had a simple sphincter-
stretch, and one was treated by excision of the fissure.
Practically all the sphincter-stretches were done during
the last year of the period under review as part of a
deliberate policy of using this method instead of
sphincterotomy in order to compare the results obtained.
These cases treated by sphincter-stretching (and the one

patient whose fissure was excised) will not be further
considered in this paper but will be the subject of a
separate report on a more extended series at a later date.
Of the 141 patients submitted to internal sphincterotomy,
126 have been personally interviewed and examined, and
one was interviewed but declined examination; these
127 cases form the basis of this review. Of the 14
sphincterotomy patients not interviewed, seven had died
or left the country, making interview impossible. The
remaining seven had all changed their addresses since
operation, and we have been unable to trace their present
whereabouts. There is no reason to suppose that the
results in these untraced cases were any different from
those in the cases included in the review, many of whom
had to be followed up by visiting them personally in
their homes.
Of the 127 traced cases, 62 were men and 65 women.

The ages ranged from 19 to 73, with a maximal incidence
in the fifth decade in both sexes. The length of follow-up
varied from three months to six years; 105 cases have
been followed for more than one year, and 23 for more
than three years.

The technique of internal sphincterotomy employed
followed closely that outlined by Morgan and Thompson
(1956) and Goligher (1961), and will not be further
described. It should be mentioned, however, that in
10 cases the site of division of the internal sphincter
was not in the posterior midline of the anal canal but
in the left lateral sector.

Results
Immediate Relief of Pain.-The great majority of

the cases treated by internal sphincterotomy were

immediately relieved of their pain. This relief was noted
by nearly all patients at the time of the first bowel action,
which, despite the operation wound, was much more

comfortable than defaecation had been for a long time.
The few who denied immediate relief of pain stated that
their discomfort gradually subsided over a period of
five to six weeks, pari passu with the healing of their
wounds.
Period Off Work, and Time Required for Complete

Wound Healing.-Though sphincterotomy is regarded
as a very minor operation, it is interesting to note that the
average period during which patients were off work after
it was 17 days. Some individuals were off for as long as
six weeks and a few were able to resume work within
two days, depending on the nature of their employment
and their psychological make-up. The exact time taken
for a sphincterotomy wound to heal has not always been
easy to gauge from the notes, but it would seem that
healing was seldom complete in less than four weeks,
and the average period required was seven weeks.
Recurrence.-Anyone who complained of repeated

pain similar to that experienced pre-operatively, even
though mild, was deemed to have a recurrence. There
were eight such patients, but actually only three of them
had evidence of an active fissure at the time of examina-
tion. In addition there was one other patient who had
clear objective signs of a fissure but was completely
free of symptoms. He was included, to give a total of
nine recurrent cases, which makes an overall incidence
of recurrence in this series of 127 cases of 7%. If the
incidence of recurrence is related to the length of
follow-up it is found that there were no recurrences in
22 cases followed for periods between three months and
one year, six recurrences in 82 cases followed between
one and three years, and three recurrences in 23 cases
followed for over three years. It would thus appear that
the chance of recurrence increases with the passage of
time since operation.

Defects of Anal Functionz.-We have been particularly
interested in the effect of division of the internal
sphincter on anal function, and have inquired carefully
about control of flatus and faeces after internal
sphincterotomy. If patients admitted that on several
occasions since operation they had inadvertently passed
flatus or faeces, often to their embarrassment, and that
this mishap had never occurred pre-operatively, they
were considered to be deficient in anal control as a
result of the sphincterotomy. It was noted that deficient
control of faeces was usually associated with loose
motions. Such incontinence was seldom gross, and was
usually elicited only on direct questioning, but with
searching interrogation it proved to be surprisingly
common (see Table I). If all 127 patients are considered,
defective control of both constituents was relatively
frequent during the first few weeks after operation, being
present in 34%0 of the cases for flatus and 15% for faeces.
Function gradually improved in many of these patients,
but at the time of interview anal control for flatus was
admitted to be still deficient by 24%/o of them, and that
for faeces by 11%. If only the 23 cases followed for

TABLE I.-JIncidence of Defective Anal Control for Flatus and
Faeces After Internal Sphincterotomy

No. of No. with Tmpaired
Duration of Cases Control for

Defect Assessed Flatus Faeces

During first few weeks after opera-
tion 127 43 (34%) 19 (15%)

Persistent to time of interview
3 months to 6 years after
operation 127 30 (24%/) 14 (11%)

Persistent for more than 3 years 23 3 (13%) 2 (9%/.)

DEC. 8, 1962
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more than three years are considered the incidence of
incontinence for flatus and faeces drops to 13% and 9%
respectively, further suggesting a tendency to improve-
ment with the passage of time.

Other patients who would not admit to the inadver-
tent passage of flatus or faeces were more forthcoming
about the frequent occurrence of an unaccustomed
discharge which soiled their underclothes. This staining
was almost invariably brown and suggested a mild
faecal leak. It was noted that while this defect did not
usually give rise to much concern, it not infrequently
caused male patients to wash their underwear them-
selves to avoid embarrassment. It was moreover the
functional imperfection about which information was
most commonly volunteered. The incidence of the
complaint is shown in Table II, from which it will be
seen that some 28% of the patients suffered in this way
and that there was no tendency to spontaneous
improvement.

TABLE II.-Incidence of Faecal Soiling After Internal
Sphincterotomy

Period No. of Cases No. who
of Follow-up Followed Complained of Soiing

Between 3 months and I year 22 8 (36%)
1,I year and 3 years 82 19 (23%)

Over 3 years .. 23 8 (35%)

All cases .. 127 35 (28%)

The number of patients who complained of defective
control for faeces or flatus or soiling persisting to the
time of interview was 55 out of the total of 127, which
gives a collective incidence of 43% for these several
imperfections of anal function.

Incidence of Recurrence and Functional Defects
Relative to Amount of Sphincter Divided.-The extent
of division of the internal sphincter was assessed as
accurately as possible by reference to the amount
of muscle stated in the operation notes to have
been divided when this information was clearly
recorded, and by careful palpation of the gap appreci-
able in the sphincter on examination at the time of
review. The latter was determined easily in some
patients, but with difficulty, if at all, in others. The
length of the internal sphincter was estimated by
palpation of its undivided lower edge adjacent to the
scar, and of the anorectal ring, where the internal
sphincter becomes continuous with the circular muscle
of the rectum. The cases were arbitrarily classified into
three groups according to the extent of division of the
sphincter, and the incidence of recurrence and of defects
of anal function was estimated in each group (see Table
III). It will be seen that in about half the cases the
distal half of the internal sphincter was divided; these
were the patients on whom the incision in the lining of
the anal canal was carried to a point not higher than
' 1 in. (3.6 mm.) above the dentate line. In the
remaining cases more extensive sphincterotomies were

TABLE 1l1.-Relation of Extent of Internal Sphlncterotomy to
Incidence ol Impairment of Anal Function and Recurrence

Amount of No. of No. with No.
Internal Sphincter Cases Functional with

Divided Treated Defects Recurrence

Distal half .. 64 26 (41%) 3
three-quarters .. 41 21 (51%) 3

The entire muscle .. 20 8 (40%) 2
Not assessed .. .. 2 0 1

All cases .. 127 55 (43%) 9
respectively.

deliberately performed, 20 being assessed as complete.
The incidence of recurrences and, rather surprisingly,
that of functional defects was found to be unaffected
by these variations in the extent of the sphincterotomy.

Discussion
It was readily apparent that the great majority of

patients were well pleased with the result of their
operation. The relief of pain, which was usually
complete and lasting, outweighed any disadvantages.
Many with long-standing symptoms volunteered the
information that they had not enjoyed such comfort for
years.

On the other hand, it will be noted that nine of our

127 patients developed further fissures or symptoms of
fissure. Three of these recurrences arose in the group

of 10 patients who had had lateral rather than midline
posterior sphincterotomies, suggesting that the latter
may be the preferable technique. The incidence of
recurrent symptoms appeared to rise the longer the
period of follow-up, so that it could well be claimed that
a more prolonged study would be necessary to provide
a full measure of this risk. In extenuation of the results
it may be pointed out that in most of the recurrent cases
the further symptoms were mild and in only four was
there objective evidence of a recurrent fissure on

examination. Actually seven of the patients with
recurrence were satisfied with the outcome of their
operation which fell only slightly short of their expecta-
tions; two were treated by a second sphincterotomy,
with complete relief in one but with further symptoms
in the other. Contrary to some of the earlier hopes,
internal sphincterotomy does not afford a complete
immunity to further fissure formation, but it seems to
offer a very good prospect of cure. On the information
available we doubt if it is surpassed in this respect by
any other treatment for this condition.
Undoubtedly the main criticism of internal sphincter-

otomy is in regard to its not infrequent deleterious effect
on anal function, as revealed by impairment of control
for flatus or faeces and by faecal soiling of underwear.
Admittedly these defects were usually mild and were
elicited only on direct questioning. But once the subject
was raised it was usually apparent that the patients were
only too well aware of these imperfections of function,
but regarded them as the price they must pay for
comfort. Three patients regularly wore pads for
protection; one had complete and two incomplete
division of the sphincter.

Soiling of the underclothes was the commonest defect,
being present in some 30% of the cases and showing
no tendency to improve with time. Washing after
defaecation was sometimes found to help, but many
complained that, no matter how scrupulous they were
in regard to anal cleanliness, such soiling could not be
prevented. Examination of the anus and anal canal in
many cases showed a well-marked furrow at the site
of sphincterotomy, and perhaps this is not emptied of
faeces by tonic contraction of the internal sphincter.

Impaired control for flatus or faeces was a less
frequent manifestation of damaged anal function and
fortunately tended towards spontaneous improvement.
Thus continence for flatus and faeces during the first
few weeks after sphincterotomy was incomplete in 34%
and 15% of the cases respectively. After three years
these figures of incidence had fallen to 13% and 9%

BtriTss
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It may well be asked how often these defects occur
in normal individuals. To answer this question a series
of 100 people of similar age and sex incidence, who had
never had any anal operation, were subject to an
identical interrogation regarding anal function. It was
found that control for flatus was defective in 10% and
for faeces in 3 %, while noticeable soiling of under-
clothes occurred in 2%. Altogether one or more of
these defects were present in 11% of the group. It can
be seen that these figures are all much lower than those
reported above, particularly the incidence of soiling,
which was the least common complaint in this series of
normal persons, but was easily the most frequent and
persistent abnormality after internal sphincterotomy.
What is surprising is that, as Table III shows, the

incidence of these defects of anal function after internal
sphincterotomy is not related to the amount of sphincter
divided. Contrary to expectation, defects were just as
likely to occur after division of the distal half or two-
thirds of the muscle as they were after its complete
severance. Admittedly the number of cases treated by
total sphincterotomy in our series was small-only 20-
on which to base such a comparison, but, as our
experience stands, it is from the practical point of view
disappointing, because it implies that it would not be
possible to obviate the functional imperfections of
internal sphincterotomy by confining the incisionjto the
lower half of the sphincter. Another technical point
that should be mentioned is that in the 10 cases in which
the sphincterotomy was performed elsewhere than in
the midline posteriorly-usually the left lateral position
-functional defects were minimal. But the number is
too small to justify any definite conclusions on the value
of this particular technique in avoiding incontinence.
Further, the incidence of recurrence of fissure symptoms
appeared to be higher in the cases treated by lateral
rather than midline sphincterotomy, which would enjoin
caution in recommending this method.

Altogether it seems impossible to dissociate -internal
sphincterotomy from some risk of partial incontinence
and leakage. When such defects of anal function occur
they are fortunately usually of minor degree, but they
can none the less be quite disturbing, particularly to
fastidious patients, and must be regarded as a serious
blemish on the results of the operation. It is for this
reason that in this clinic we have more recently been
exploring afresh the possibilities of other methods of
surgical treatment for anal fissure.
The results of this inquiry have an obvious bearing

on our conception of the role of the internal sphincter
in the normal mechanism of anal continence. It should
be stressed that, though a few of the lowermost fibres
of the external sphincter were snicked in several of the
internal sphincterotomies reported in this series, the
amount of external sphincter divided was negligible and
could not reasonably be considered likely to impair
continence. The operation was performed through a
simple linear incision which did not remove any of the
lining of the anal canal other than occasionally a
hypertrophied anal papilla at the upper end of the
fissure. It seems inconceivable that the sacrifice of this
minute portion of the sensory surface of the anal canal
could influence the functional result except in so far as
an insensitive scar might result. The conclusion is
inescapable that the functional impairments after
sphincterotomy are largely due to the injury to the
internal sphincter. It is noteworthy that in the majority
of cases-even those whose internal sphincter had been

completely severed-the damage to this muscle did not
result in any obvious loss of anal control, and that in
those patients in whom it was followed by defects of
function these were relatively slight. Clearly, therefore,
continence normally depends in greatest measure on the
voluntary musculature of the anal region-the external
sphincter and the puborectalis.
The role of the internal sphincter seems to be con-

cerned rather with the refinements of anal continence.
Perhaps the tonic contraction of this sphincter, either
alone or in conjunction with the external sphincter,
imposes an initial brake on the passage of flatus or
liquid faeces which gives the voluntary muscles time
to contract. In many people the latter muscles appear
able to cope immediately and satisfactorily when the
assistance of the internal sphincter has been withdrawn
by sphincterotomy, but in others it seems that only
gradually, if at all, can they adapt themselves to the
loss of this muscle. In some cases where adaptation
is apparently satisfactory a functional defect may
perhaps persist owing to inadequate closure of the anal
canal in the region of the posterior furrow resulting
from the sphincterotomy wound.

Summary
A review of the results in 127 cases of anal fissure

treated by internal sphincterotomy during the previous
six years revealed the following facts:

(1) Immediate, and often dramatic, relief of pain was
experienced by the vast majority of patients, even
though the operation wound took on average seven weeks
to heal.

(2) Though the operation was usually performed
as an out-patient procedure, most of the patients were
off work subsequently for some two and a half weeks.

(3) In 9 of the 127 patients symptoms of anal fissure
recurred, but these were usually mild and in only four
cases was there objective evidence of a recurrent fissure.

(4) During the first few weeks after operation control of
flatus was impaired to some extent in 34% of the cases,
and that for faeces in 15%. There was a tendency to
spontaneous improvement in these defects so that after
three years the incidence of incontinence for flatus was
13% and for faeces 9%.

(5) Faecal soiling of the anal region occurred in
approximately 30% of the cases and showed no
tendency to improve with the passage of time.

(6) There was no clear correlation between the occur-
rence of these functional defects and the amount of
internal sphincter divided, even up to complete division
of the muscle.

(7) It seems probable that the internal sphincter
normally plays a part in the mechanism of anal con-
tinence, but that in many people its role can be assumed
immediately or more gradually by the voluntary anal
muscles.
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