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Pathology of the rectal wall in solitary rectal ulcer
syndrome and complete rectal prolapse

Y S Kang, M A Kamm, A F Engel, I C Talbot

Abstract
Background-The aetiology and patho-
logy of rectal prolapse and solitary rectal
ulcer are poorly understood.
Aims-To examine the full thickness
rectal wall in these two conditions.
Methods-The pathological abnormalities
in the surgically resected rectal wall were
studied from nine patients with solitary
rectal ulcer syndrome, 11 complete rectal
prolapse, and nine cancer controls.
Routine haematoxylin and eosin and Van
Gieson staining for collagen were per-
formed.
Results-The rectal wall from solitary
rectal ulcer syndrome specimens was
thickened compared with complete rectal
prolapse and controls. The major differ-
ence was in the muscularis propria (2.2 v
11 v 12 mm, medians, p<0.005) and par-
ticularly the inner circular muscular
layer, and to a lesser extent the submu-
cosal and outer longitudinal muscular
layers. Some solitary rectal ulcer syn-
drome specimens showed unique features
such as decussation of the two muscular
layers (four of nine), nodular induration
of inner circular layer (four of nine) and
grouping of outer longitudinal layer into
bundles (three of nine); these were not
seen in complete rectal prolapse or
control specimens.
Conclusions-These features, which
resemble the features of high pressure
sphincter tissue, may be of aetiological
importance, and suggest a different
pathogenesis for these two disorders.
Excess collagen was seen in both dis-
orders, was more severe in solitary rectal
ulcer syndrome specimens, and probably
reflects a response to repeated trauma.
(Gut 1996; 38: 587-590)
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Madigan and Morson first described the histo-
logical features of solitary rectal ulcer syn-
drome in 1969,1 but this description was

TABLE I Patient characteristics and sites examined histologically

~~__ Group ~~~~Solitary rectal Complete rectal Rectal cancer
Charatntculcer prolapse (controls)

Age (median and range) 34 (21-64) 32 (19-89) 58 (39-72)
Sex (male:female) 0:9 2:9 7:2
Site examined High rectum - 7 0

histologically Mid-rectum 4 3 9
Low rectum 5 1 0

Total number 9 11 9

confined to the mucosal and submucosal layers
of the rectum, as might be easily taken by
mucosal biopsy. The mucosal abnormalities in
solitary rectal ulcer syndrome and complete
rectal prolapse are now well characterised.2-5
In solitary rectal ulcer syndrome there is
mucosal thickening with oedema of the lamina
propria, a variable degree of fibrosis, and
extension of smooth muscle fibres upwards
between the crypts. The muscularis mucosa is
usually hypertrophied. In complete rectal
prolapse the features are histologically similar
but usually less well developed. Possible
abnormalities of the muscularis propria have
not been investigated in either condition.

Studying the rectal wall in these conditions
may help elucidate the pathogenesis of these
disorders. It may also help resolve the question
as to whether these two disorders are separate
conditions, or two disorders on the same
disease spectrum.3 8

Methods
Our pathology records were examined to
identify 13 specimens of rectum that had been
surgically resected at St Mark's Hospital for
solitary rectal ulcer. Four were excluded
because the patients had previous operations
(two rectopexy, one Delorme's operation, one
rectal excision), leaving nine specimens (all
female patients, mean age 34, range 21-64) in
this study (Table I).

Six rectal specimens from patients who had
undergone rectosigmoid resection for com-
plete rectal prolapse9 were also examined.
Four rectosigmoid specimens from patients
have a low anterior resection, and one speci-
men from a perineal rectosigmoidectomy,10
all for complete prolapse, were also examined.
A total of 11 rectal specimens (nine female
patients, mean age 32, range 19-89) from
patients who had complete rectal prolapse
were therefore examined.

Control specimens of rectum were derived
from nine patients (two female, mean age 58,
range 39-72) having a low anterior resection
for non-obstructing cancer.

Because the operations carried out for rectal
prolapse were different to those performed for
solitary rectal ulcer or cancer, blocks from the
high rectum were available in seven of the
rectal prolapse patients, three from the mid-
rectum and one from low rectum. All the
sections from rectal cancer were taken from the
mid-rectum.

Blocks from the full thickness of rectum at
the site of solitary rectal ulcer and from distal
resection lines for rectal prolapse and rectal
cancer were recut and stained with Van Gieson
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TABLE II Thickness of each rectal wall layer (median and range) in solitary rectal ulcer,
complete rectal prolapse and rectal cancer controls

Grup Solitary rectal ulcer Complete rectal prolapse Rectal cancer (controls)Rectal layer ~~(n= 9) (n= 1 1) (n= 9)
Submucosal layer (mm) 1-4 (04-2.8) 0-8 (0.4-12)* 0.7 (0-3-1-1)
Muscularis propria (mm) 2-2 (14-5-5) 1-1 (0.7-2.5)t 1-2 (0-7-1-8)t
Inner circular (mm) 1-1 (0.6-3.0) 0.7 (0.4-1-4)t 0-6 (0-3-1-0)t
Outer longitudinal (mm) 1-3 (0.5-2.5) 0.7 (0-3-1-8)* 0-6 (0.3-0.9)*

*p<0.05 when compared with solitary rectal ulcer;
tp<0005 when compared with solitary rectal ulcer.

stain for collagen content. These were
examined in conjunction with the original
haematoxylin and eosin stain. Blocks from
rectal cancer specimens were taken several
centimetres away from the tumour.
One slide for each patient was examined,

and the measurements were taken using the
micrometre scale on the microscope stage.

Histological examination
The thickness of submucosa, inner circular
muscular layer, and outer longitudinal muscu-
lar layer were measured in millimetres. The
collagen content was quantified into three dif-
ferent grades: 1 =normal, 2=mild or moderate
collagen excess, and 3=severe collagen
excess.
The Mann-Whitney U test was used to com-

pare the thickness of each layer of rectal wall
between solitary rectal ulcer and rectal pro-
lapse, between solitary rectal ulcer and
controls, and between rectal prolapse and
controls.

Results
Table II shows the thicknesses of the sub-
mucosal layer, inner circular muscular layer,
outer longitudinal layer, and muscularis pro-
pria as a whole in solitary rectal ulcer, complete
rectal prolapse, and rectal cancer. The rectal
wall from solitary rectal ulcer specimens was
significantly thicker compared with that of
complete rectal prolapse and rectal cancer
specimens. Solitary rectal ulcer differed signifi-
cantly for both rectal prolapse and the rectum
in cancer patients in thickness of muscularis
propria (p<0O005), particularly of the inner
circular layer (p<0005) (Figs 1, 2, 3). The
outer longitudinal layer was only slightly
thicker in solitary rectal ulcer than in the
outer two situations (002<p<005). The

Figure 1: Histological examination of normal rectum
derivedfrom a patient having cancer surgery. The relative
thickness of both muscle coats in the muscularis propria is
apparent. (Bar= 1 mm, longitudinal section, haematoxylin
and eosin x 12).

Figure 2: Histological examination of the rectum in a
patient with complete rectal prolapse. Both layers of the
muscularis propria are thickened. (Bar= 1 mm,
longitudinal section, haematoxylin and eosin x 12).

submucosa was only marginally thicker in soli-
tary rectal ulcer compared with rectal prolapse
(p=005) and rectal cancer controls (p=006).

In solitary rectal ulcer the muscularis
propria ranged in thickness from 1-4 mm to
5.5 mm and six of nine specimens showed
thickening greater than 2 mm, regarded as its
maximum normal thickness in the rectum.11 In
contrast, only two of 11 complete rectal pro-
lapse specimens and none of the nine rectums
removed for cancer showed thickening of mus-
cularis propria greater than 2 mm.

Table III shows the collagen content of each
layer in each group. Solitary rectal ulcer speci-
mens showed considerable increase of collagen
content in both the submucosal layer and the
muscularis propria. Complete rectal prolapse
specimens also showed increased collagen con-
tent but this was less noticeable than in solitary
rectal ulcer specimens.
An additional histological feature was decus-

sation of inner circular and outer longitudinal
muscular layers and nodular bands in the inner
circular layer. This was seen in four of nine
solitary rectal ulcer specimens (Fig 3). An
additional finding was grouping of the outer
longitudinal muscle layer into bundles in three
solitary rectal ulcer specimens, so they looked
similar to the structure normally present in the
internal anal sphincter (Fig 3). None of these
findings were seen in complete rectal prolapse
or rectal cancer specimens.

Figure 3: Longitudinal section of the rectal wallfrom a
patient with solitary rectal ulcer syndrome. The circular
muscle is thickened but also extends up towards the mucosa.
In addition the longitudinal muscle has an unusual
appearance of muscle group decussation (arrow),
apparently merging with the circular muscle in places
(arrow). This is similar to the appearance ofsmooth muscle
seen in the normal internal anal sphincter. (Bar= I mm,
haematoxylin and eosin X 12).
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TABLE iH Amount of collagen (grade) in each layer of rectal wall in solitary rectal ulcer,
complete rectal prolapse, and rectal cancer controls

Layer Submucosal layer Muscularis propria layer

Degree of \ Group Solitary Complete Rectal Solitaty Complete Rectal
collagen rectal rectal cancer rectal rectal cancer
amount ulcer prolapse (controls) ulcer prolapse (controls)

Grade 1 - 3 9 3 7 9
Grade 2 5 8 0 4 4 0
Grade 3 4 0 0 2 0 0
Total number 9 11 9 9 11 9

Grade 1: normal collagen amount, grade 2: mild or moderate collagen excess, grade 3: severe
collagen excess.

Discussion
Although thickening of the rectal wall, and
particularly muscularis propria, has been
mentioned as a feature of solitary rectal ulcer by
some authors, it has been largely anecdotal and
there have been no objective histological studies
specifically directed at this feature.' 3 %8 Our
study has shown a pronounced thickening ofthe
muscularis propria in solitary rectal ulcer, par-
ticularly of the inner circular layer, with less
prominent thickening of the submucosal layer.
This is the first objective histological measure-
ment of resected rectal specimens with solitary
rectal ulcer.
Our specimens from patients with solitary

rectal ulcer tended to be located lower in the
bowel than specimens derived from patients
with complete rectal prolapse, which tended to
be located higher (Table I). Although not
strictly comparable, the normal rectal wall is
thicker proximally towards the rectosigmoid
junction.12 The observed increased thickness
of the muscularis propria in patients with
solitary rectal ulcer in this study probably
represents a true pathological abnormality.

Devadhar postulated that a crucial point in
the development of rectal prolapse, which
might be the leading point of intussusception
and the site of maximum trauma, is about two
inches below the sacral promontory (that is, at
the junction between high and mid-rectums). 13
We therefore felt it was appropriate to study
the mid or high rectum resected from these
patients.
Van Outryve et al have observed thickening

of the rectal wall and hypertrophy of the mus-
cularis propria, using rectal ultrasonography,
in patients with solitary rectal ulcer. "l Thirteen
of 15 patients showed muscular hypertrophy.
In our study, using their criteria, six of nine
solitary ulcer patients had thickened muscu-
laris propria greater than 2 mm. In addition to
these findings, some specimens showed inter-
esting features, which are rarely seen in other
conditions. These comprised decussation of
the inner and outer muscular layers, nodular
bands of inner circular muscle or grouping of
outer longitudinal muscle into bundles. These
features may be unique to patients with the
solitary rectal ulcer.
The specific thickening of each layer and

these unique features in the solitary rectal ulcer
add further evidence to its different patho-
genesis compared with complete rectal
prolapse.
Van Outryve and colleagues stated that a

chronic mechanical load on the rectal wall is

the cause of the muscle hypertrophy in patients
with a solitary rectal ulcer. They also postu-
lated that a chronically exaggerated muscular
effort of pushing against the barrier of a tense
puborectalis muscle could be one of the
mechanisms of the enlargement of the muscu-
laris propria in their patients.11 However,
although muscular hypertrophy of the bowel
wall can sometimes be seen in chronic obstruc-
tion such as idiopathic megacolon,14 we
believe that an inappropriately contracted
sphincter muscle is unlikely to act as sufficient
a distal obstruction to produce the observed
changes. Inappropriate sphincter contraction
is seen in only about 50%/o of solitary rectal
ulcer patients.4 15 Whether the severe straining
seen in this syndrome causes the muscular
hypertrophy is unknown.

It is possible that the symptom of constant
urge, which is peculiar to solitary rectal ulcer,
induces secondary hypertrophy of the muscu-
laris propria of the rectal wall by encouraging
active contraction of the rectum.7 Alternatively
it may be a secondary symptom stimulated by
the hyperactivity of already hypertrophied
muscular layers caused by some other mech-
anism.
Four of our patients with solitary rectal ulcer

showed structural changes in the muscularis
propria similar to the normal structure of the
internal anal sphincter (decussation of circular
with longitudinal fibres and grouping of
smooth muscle fibres into bundles). This sug-
gests that in established solitary rectal ulcer, a
segment of the affected part of the mid or
upper rectum may be acting as an aberrant
high pressure zone high in the rectum. This
may be of aetiological importance.

Histological examination of the rectal wall in
complete rectal prolapse was unremarkable,
suggesting that the primary pathology may not
lie in the wall itself but rather in its supporting
structures.

In conclusion, it is evident that the patho-
genesis of solitary rectal ulcer is probably
related to factors within the rectal wall itself
and is different from that of rectal prolapse,
which is the result of external anatomical
factors such as intussusception.15 Differences
in the thickness and structure of the rectal wall
in these two conditions are consistent with
distinct differences in their underlying mech-
anisms. Finally, it is probable that the increase
in collagen content in these disorders repre-
sents a process of repair after longstanding
trauma.
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