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InTRODuCTIOn
The term “descending perineum” or “pelvic floor descent” is

used in two very different conditions of the anorectal region. It
was first applied by Parks et al, describing normal defecation
during defecography. When defecation takes place there is an in-
crease in the anorectal angle and the “descent” of barium from
the rectum to the anus. Parks et al also described a “syndrome of
the descending perineum”, which is defined as a pathological
condition detectable during defecography. In these cases the
anorectal angle increases and descends caudal to the pub-
oсoссigeal line1. The etiology of descending perineum syndrome
(DPS) is unclear2. Defecography is considered the gold standard
for identifying DPS, but in recent years dynamic magnetic reso-
nance imaging has increasingly been used for this purpose3.

Parks et al believed that the cause of increased perineal de-
scent is excessive straining upon defecation, causing the anteri-
or wall to protrude towards the anal canal, in turn inducing in-
complete defecation and weakness of the pelvic floor muscles4.
Other authors have noted that abnormal descent of the per-
ineum not only causes constipation, but also frequently causes
fecal incontinence, anal pain, and other symptoms3.
Defecography has two major disadvantages. First, it is associat-
ed with a high dose of ionizing radiation, which is unacceptable
for the examination of children and patients of childbearing
age. Secondly, the measurement of the anorectal angle or per-
ineal descent with defecography has poor reproducibility, and
differences exist between examiners2.

The purpose of this study is to offer a safe, simple and ac-
curate method of diagnosing DPS.

MeThOD
Patients aged from five days to 15 years were divided into

two groups. In the 1st group were 65 patients with complaints
of abdominal pain, or where there was a suspicion of space-oc-
cupying lesions in the abdomen. Pathology of the colon and
anorectal area was excluded by barium enema and proctoscopy.
The results of the survey in this group of patients were accepted
as the norm. The second group consisted of 129 patients, in-
cluding 66 patients aged from 11 months to 15 years with func-
tional constipation. hirschsprung’s disease was excluded on the
basis of manometric and histochemical studies. This group also
included 55 patients aged from 10 days to 12 years who were

examined before surgery and had anorectal malformations
(ARM) with visible fistulas. Among them were seven boys.
Perineal fistulas were found in six girls, and 42 patients had fis-
tulas opening into the vestibula. 47 patients had chronic consti-
pation, and fecal incontinence was noted in four cases. This
group also included eight patients with APM, who were exam-
ined after surgery to determine the cause of chronic constipa-
tion and/or fecal incontinence.

BARIuM eneMA
X-ray study. During barium enema a contrast medium was

used to fill the colon at least up to the splenic flexure. A ra-
diopaque marker of 1.6 cm diameter with a hole in the center
was strung onto the tip of the enema. During the study, patients
in the control group had the marker located in contact with the
anus, and in patients of the second group with ARM it was lo-
cated near the fistula. In addition, in children of the second
group another radiopaque marker was glued to the place of
eAS activity. In patients of the first group, on a lateral radi-
ograph of the anorectal zone we measured the roentgen nega-
tive distance (RnD) between the barium in the rectum (or
anorectal angle) and the marker on the posterior contour of the
tip of the enema, and the width of the rectum at the widest part
of its vertical branch (Figure 1).

To determine the true anatomical size, all distances measured
on radiographs were multiplied by the coefficient of the projec-
tion increase. The latter is the ratio of the true diameter of the
marker (1.6 cm) to its size on the radiograph image.

The manometric study was carried out with the help of an
endotracheal tube, without the use of a rectal balloon. This al-
lowed detection of an inhibitory anorectal reflex in patients
with ARM with visible fistulas and the performing of anorec-
tal manometry during the barium enema4.

Statistical analysis was performed by the method of the
Student’s t-test. Statistical significance was defined as P
<0.05.

ReSulTS
First group. On lateral radiographs of the anorectal area the

distance between the barium in the rectum and the marker
near the anus (RnD) increased from 1.7 cm in neonates to 3.9
cm in adolescents, and the width of the rectum increased from
1.3 to 4.6 cm (Table 1).
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The RnD is a zone of contraction of the muscles of the per-
ineum, which prevents leakage of barium from the rectum. Its
length is equal to the length of the anal canal according to the
results  of manometric studies5,6. This proves that the RnD is
due to anal canal contraction.

Starting from the second half of the year, the caudal end of
the rectum is bent forward, resulting in the formation of a hori-
zontal branch of the rectum and an acute anorectal angle (ARA)
between the rectum and the anal canal. Its proximal point, i.e.
rectoanal compound is near the pubococcygial line. A caudal
point, i.e. anus, is determined on the roentgenogram by the lo-
cation of the marker contacting it. Thus, the RnD between the
rectum and the marker is an abridged anal canal, whose length
represents the length of the anal canal.

The injection of air into the rectum through the endotra-
cheal tube during manometric study caused a momentary de-
crease in anal pressure of 10-15 mm hg, which was restored
to baseline level within 7-15 seconds (a positive rectoanal in-
hibitory reflex). In 10 cases in which contrast agent was in-
jected into the rectum during barium enema through the endo-
tracheal tube of the manometric device, a transient penetration
of contrast agent into the upper part of the anal canal in front
of the enema tip was observed, while the posterior wall tightly
pressed to the tip (Figure 2).

This area occupies 40 to 50% of the entire length of the
RnD. Within a few seconds, the barium which penetrated into
the anal canal returned to the rectum. In the process of the
colon filling periodically (one to three times) penetration of
contrast medium into the anal canal in front of the enema tip
was observed. This lasted a few seconds each time before the
barium disappeared from the anal canal. Appearance of barium
in the anal canal is always accompanied by a decrease in anal
pressure of 10-15 mmhg. When the barium disappeared from
the anal canal, the pressure increased back to the basal level.

SeCOnD gROuP
In two of 66 patients with functional constipation who were

surveyed in the first year of life, the width of the rectum was
within normal limits. In four patients older than one year, the
X-ray pattern did not differ from the norm. These were children
with disease durations of less than six months, regularly receiv-
ing treatment (enemas and/or laxatives). In other cases a signif-
icant expansion of the rectum with respect to age norms was
determined. The horizontal branch of the rectum on the lateral
radiograph is not differentiated, due to the expansion anteriorly

Figure 1. – lateral x-ray image of the anorectal zone of a healthy
child (A) and a schematic representation (B). The axis of the anal
canal (AC) is displaced anteriorly from the axis of the vertical
branch of the rectum (OK). nM – axis of the horizontal branch of
the rectum; PRM – puborectal muscle, P – pubis, R – 1.6 cm di-
ameter radiopaque marker in proximity of the anus. The distance
between the rectum and the marker lying along the posterior con-
tour of the tip is the length of the anal canal.

Figure 2. – Radiological representation of the rectoanal inhibitory
reflex. Penetration of barium from the rectum into the upper part
of the anal canal in front of the enema tip as a result of relaxation
of the internal anal sphincter. The posterior wall of the anal canal
at this level is pressed against the tip of the enema by the contract-
ed Puborectalis muscle. A. four month old child. B. A 15 year old
teenager.

Age Width of the Length of the anal
rectum (cm) canal (RND) (cm)

n - 12 7
5 days - 11 months 1.3 – 3.0 1.7 – 2.5

2.24±0.09 2.21±0.15
9 7

1-3 years 3.0 – 3.7 2.3 – 2.8
3.21±0.11 2.55±0.10
9 8

4-7 years 3.0 – 3.9 2.5– 3.6
3.43±0.14 3.17±0.14
9 8

8-10 years 3.2 – 4.1 2.6 – 3.7
3.72±0.05 3.11±0.10
19 18

11-15 years 3.6 – 4.6 3.1 – 3.9
3.95±0.07 3.43±0.10

TABle 1. The normal width of the rectum and anal canal length in
children of differing ages add caption.

Age Width of the Length of the anal
rectum (cm) canal (RND) (cm)

Up to 11 months n - 2 1
2.9 2.5
11 8

1-3 years 2.9 – 4.8 2.2 – 3.7
3.70+/- 0.17 3.09+/-0.15

Р < 0.02 < 0.05
18 8

4-7 years 2.5 – 6.5 2.2 – 3.7
4.68+/-0.20 3.17+/-0.14

P < 0.001 > 0.2
25 22

8-10 years 3.9 – 7.5 2.3 – 4.6
5.14+/-0.18 3.21+/-0.12

P < 0.001 > 0.2
9 9

11-15 years 4.5 – 8.6 3.0 – 4.2
5.90+/-0.38 3.44+/-0.15

P < 0.001 > 0.2

TABle 2. Size of the rectum and anal canal in 66 children with
functional constipation. Р – the reliability of the results compared
to the standards in Table 1.
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Figure 3. – Radiographs of the anorectal area of children with func-
tional constipation. The true diameter of the marker is 1.6 cm. On all
pictures the horizontal branch of the rectum is absent, as its vertical
branch is greatly expanded compared to the age norm. A. The length
of the RnD is 3.5 cm (normal maximum length of the anal canal at
the age of three years is 2.8 cm); B. The length of the anal canal is
within the age limit, but barium penetrates into the anal canal behind
the tip of the enema as a result of weakness of the PRM; C and D.
Significant expansion of the rectum is combined with a sharp short-
ening of the anal canal and insufficiency of the PRM.

of its vertical branch. Width of the rectum and RnD length in
different age groups are presented in Table 2.

X-ray study of the anorectal area in each case allows a fair-
ly accurate determination of the function of the anal canal.
Three stages of pathological change can be clearly distin-
guished. These follow one another, each with an increase in
the degree of megarectum (Figure 3).

Only in 10 (20%) of 51 studies was the length of the RnD
within normal limits. In 14 (27%) patients it was longer than
the maximum normal limit (Fig. 3, A). The lengthening of the
RnD can be explained by hypertrophy of the puborectalis
muscle (PRM), whose increase in volume causes not only
pressure on the posterior wall of the anal canal, but also the
distal part of the rectum which pressed to the tip of the enema.
Only in the initial stage of the disease, up to three years, is a
significant (P <0.05) elongation of the RnD defined. In pa-
tients older than three years, the average length of the RnD
was in the normal range (P> 0.2), but individual values varied
widely. In fifteen (29%) of 51 patients barium penetrated into
the anal canal behind the enema tip (Figure 3, B), indicating a
weakened PRM was unable to press the posterior wall of the
anal canal to the enema tip. In 12 (24%) of the patients a sig-
nificant shortening of the RnD was determined compared to a
normal length of the anal canal (Figure 3 C and D). This
shortening was sometimes combined with an increase of ARA
(Figure 3, B). In other cases, ARA was normal (Figure 3, D).

For babies up to nine months old, in ARM with fistulas on
the perineum or vestibule the anorectal area before surgery
differed from the norm by the presence of anterior displace-
ment of the anus. The length of the RnD between the ARA
and a marker near the fistula, or a marker located near activity
of the subcutaneous portion of the external anal sphincter, was
equal to the length of the age norm of the anal canal (P>0.2).
In cases where it was possible to insert and keep the mano-
metric device’s endotracheal tube within the rectum, a rec-
toanal inhibitory reflex was detected. Radiological and mano-
metric data confirmed histological and embryological studies
of other authors that this pathology is anal ectopy. In children
older than one year, expansion of the rectum occurs due to
stenosis of the ectopic anus. This is accompanied by shorten-
ing of the RnD between the ARA and the marker near the fis-
tula. This process increases with age (Figure 4).

After endorectal pull-through (Figure 5, A) or posterior
sagittal anorectoplasty (Figure 5, B) a significant (twofold or
more) shortening of the RnD was observed compared with
the normal length of the anal canal. This was combined with
expansion of the rectum beyond the maximum normal limit.
In cases where the anal canal was used during surgery to re-
construct the ARM, the length of the anal canal was within
normal limits (Figure 5, C).
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Figure 4. – lateral radiographs of the anorectal area of the same
patient with vestibular fistula. A. At the age of six months.
Penetration of barium behind the tip of the enema is observed, tes-
tifying to weakness of the PRM. however, the length of the RnD
is within the limits of the age norm. B. At the age of one year and
two months. expansion of the rectum is combined with a sharp
shortening of the RnD between the marker near the activity of the
external anal sphincter (fraction) and the ARA.

Figure 5. – Radiographs of patients with ARM after surgery.
A. After pull-through procedure. Megarectum combined with the
lack of PRM action. There is efflux of barium outward from the
anal canal. B. After posterior sagittal anorectoplasty. Sharp short-
ening of the anal canal indicates failure of the PRM. C. After an-
terior sagittal anorectoplasty. Megarectum in conjunction with the
normal length of the anal canal.

DISCuSSIOn
In healthy subjects the RnD is the end zone of the intestinal

tract, which in a contracted state prevents leakage of barium
from the rectum. Its length ranges from 1.7 cm in newborns to
3.9 cm in adolescents, which according to manometric study
corresponds to the length of the anal canal (P <0.01)5,6. It fol-
lows that RnD is a closed anal canal, and its length is equal
to the length of the anal canal. On the radiograph, the highest
point of the anal canal is at its junction with the rectum, i.e. at
the zero point of the anorectal angle (ARA). In 1953, F.
Stephens determined that the place of transition where the
rectum passes into the anal canal is at the level of the pubo-
coccygeal line, outstretched from the coccyx to the lower con-
tour of the pubic bone7. Anorectal inhibitory reflex is often
seen as a reflex relaxation of the internal anal sphincter (IAS)
in response to pressure on the rectal wall8. however, it is
called an inhibitory reflex because despite relaxation of the
IAS, emptying of the rectum does not occur, due to contrac-
tion of the PRM and the external anal sphincter (eAS)9.

With high definition manometry during the rectoanal in-
hibitory reflex, the peak pressure of the IAS is seen 1.6 cm
from the anal verge, which corresponds to the peak relaxation
pressure. In addition, two peaks of high pressure are deter-
mined. The lower concentric peak is located between 0.5 and
1 cm from the anal margin, caused by contraction of eAS.
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Figure 8. – 10 year old patient with functional constipation and
damage to the PRM. Peristalsis of the rectum tries to expel an 8
cm fecal stone through the anal canal. Perineal descent is approx-
imately 1.2 cm. There is shortening of RnD length (2.4 cm), com-
pared with the normal anal canal length at this age (3.2 cm).

tion, results from intense tension during bowel movements over
a period of several years. It is also observed in faecal inconti-
nence, idiopathic anal pain syndrome, solitary rectal ulcer and
rectal intussusception, including rectal prolapse. The degree of
the perineal descent can be measured in centimeters on radi-
ographs performed during defecography, as caudal displace-
ment of the ARA relative to the pubococcygeal line. If descent
of the ARA is observed at rest, it is defined as a fixed descend-
ing perineum11.

In mild cases, when the rectum starts filling with contrast
medium the length of the RnD is equal to the normal length
of the anal canal. however, after the introduction of an addi-
tional amount of barium the rectum expands and the pressure
therein increases. If the PRM is weak, barium begins penetrat-
ing into the anal canal along the posterior contour enema tip,
and the RnD is shortened to two times shorter than its normal
length (Figure 6).

This observation is an example of a non-fixed descending
perineum. In its early stage the PRM presses the posterior wall
of the anal canal to the tip. But when the pressure rises, this
cannot be sustained due to PRM weakness. As a result, the up-
per part of the anal canal opens fully and fills with barium.

Because of the high doses of ionizing radiation involved,
defecography is not normally used in child radiology. We
have found only one study12 since 2003. Another disadvantage
is the low reliability of defecography. On figure 3, C and D
with a sharp descending perineum shows that ARA can be ob-
tuse and right angled. Furthermore, defining the top of a nor-
mal ARA is very difficult, and is not always accurate because
the coccyx and pubis are not always visible on the X-ray.  

Figure 6. – Stages of rectal filling in a 68 year old patient. A. When
filling starts the rectum is narrow and the ARA is acute. Barium en-
ters into the anal canal behind of the tip of the enema. length of
RnD is equal to 3.8 cm. B. Rectum widened, and RnA has become
shorter. The ARA is right angled. C. At the end of the study the rec-
tum has expanded to a greater extent. The RnD has become two
times shorter than on Figure 6, A. The ARA has become obtuse.

Figure 7. – Scheme of measuring descending perineum from the
lowest point of the anal canal, i.e. from ARA to marker, rather than
from the upper point. A. healthy patient. The upper point of the
anal canal is at the intersection of the axis of the anal canal with
pubococcygeal line. The length of the anal canal is within the nor-
mal range. B. Patient with chronic constipation and “descending
perineum” (see Figure 5 diagram, D). The length of the RnD
(functioning anal canal) is almost two times shorter than the norm.

The second peak pressure is recorded on the posterior wall
between 2.4 cm and 4 cm from the anal margin. This is due to
contraction of the PRM10. Thus, the length of the PRM’s con-
traction zone occupies 40% of the proximal part of the anal
canal on the posterior wall, which in our study corresponds to
the clamping zone of the posterior wall of the anal canal to the
tip of an enema.

When the rectum was filled through the manometric device’s
tube, we found that anal canal pressure decreased during pene-
tration of barium into the anal canal in front of the tip of the en-
ema. At this time, barium does not penetrate into the anal canal
behind the tip, because the posterior wall of the anal canal
presses to the tip of the enema as a result of contraction of the
PRM. It follows that penetration of barium into the anal canal
just in front of the tip of the enema is a radiological manifesta-
tion of the rectoanal inhibitory reflex.

If ARA in the tension and the more at rest descends relative
to the pubococcygeal line, it is denoted by the term “descend-
ing perineum syndrome”, and indicates that the PRM is weak
and does not perform its function. According to Baek et al. de-
scending perineum syndrome, combined with chronic constipa-
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Application of radiopaque markers near the anus and
knowledge of the normal length of the anal canal allow accu-
rate determination of the “perineal descent”, not relative to
the upper point of the anal canal, but with respect to its lower
point (Figure 7). To obtain accurate information about the
state of the PRM it is sufficient to make one lateral radiograph
of the anorectal area following administration into the colon
of between 200 to 500 ml (depending on age) of barium sus-
pension.

To assess defecography on the selected image from the
video, we need to find the lower contour of the pubic bone
and the last vertebra. This is difficult, especially in anorectal
anomalies when there is pathology of the spine. Measuring
the distance from the ARA to the marker, we define the same
displacement, but without the need to seek landmarks that en-
sure the accuracy of the measurement. Introducing a rather
large amount of barium to the intestine causes high pressure
in the rectum, the need to defecate and maximal tension for
continence. This load on the PRM provokes its relaxation in
cases of weakness.

This technique is especially useful in determining the cause of
postoperative complications after surgery for anorectal anom-
alies. For example, in Figure 7, the anal canal is disclosed show-
ing barium leaking because the PRM and IAS do not function.
The state of the eAS is difficult to judge, since it cannot remain
in a contracted state for more than one minute. Figure 7, B
shows descending perineum syndrome with lack of PRM con-
traction following posterior sagittal anorectoplasty. Figure 5, C
shows megarectum following anterior sagittal anorectoplasty. In
this patient all sphincters are functioning normally (PRM, IAS
and eAS). Chronic constipation is associated with damage from
the act of defecation. The anal canal was divided from the leva-
tor ani muscle, which should normally open the anal canal, but
being cut off from IAS it failed to disclose the anal canal during
defecation. The cause of PRM damage in children with func-
tional constipation is similar to women after childbirth2. In fig-
ure 8 it is easy to calculate the diameter of the fecal stone, bear-
ing in mind that the diameter of the marker is 1.6 cm. Thus, the
diameter of the fecal stone is 8 cm. Passage of such a wide fecal
stone through the anal canal in a child 7-10 years old can dam-
age the PRM to the same degree as passage through the birth
canal of a newborn’s head with a diameter of 10-12 cm.

Stretching and weakness of the PRM in functional consti-
pation and after childbirth is the visible tip of the iceberg. In
previous studies we found that in patients with functional con-
stipation13 and anorectal malformations4, shortening of the
RnD in descending perineum syndrome was accompanied by
violation of the opening of the anal canal during defecation.
This indicates that the function of the levator ani muscle,
which normally opens the anal canal during defecation14, is
disturbed too. Petros and co-authors have shown the role of
stretching the pelvic floor ligaments in the pathogenesis of
urinary incontinence in women15.  Thus, all tissues of the
pelvic floor are stretched and weakened in descending per-
ineum syndrome.

COnCluSIOn
Descending perineum syndrome is caused by damage to the

pelvic floor muscle and ligaments. Our modification of the bar-
ium enema differs from the standard methodology by the pres-
ence of a radiopaque marker near the anus. using this method
we determined the length of the anal canal and the rectal width
in children of different ages without pathology of the colon and
anorectal area. A method of assessing descending perineum
syndrome according to the distance between the anorectal angle
and the marker near the anus is proposed. This contributes to a

more accurate assessment of “descending perineum syndrome”
and negates the need for defecography. use of a barium enema
with a minimum of radiographs dramatically reduces the dose
of ionizing radiation. This method can be applied not only to
adults, but also to children with chronic constipation, fecal in-
continence and anorectal malformations both before and after
surgery, to assess the causes of complications.
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