














CHRONIC STOOL RETENTION

D). The crueria included: (1) estmate  of

appaient guaitity ot stool in the ascending,
transverse and descending colon and rectum

(criteria A=D); and (2) apparent guality of

stool with reference to scybalous stool prox-
imally (i.e, proximal to upper descending

colon) and “granular” stool distally (e, distal

to splenic Hexure). Scybalous (o1 “rocky”™)
quality refers 1o the appearance ot stool nor-
mally scen in the rectosigmoid area on
radiologic -examinaton; “granular” quality
refers to the appearance of stool normally
seen in the ascending colon (Fig. 2). Because
of the dithculty ot ditferentadng the rectum

¥16. 2. Abdaminal radiographs illustrating features of criteria fox scoring for stool retention: Upper left, normal vadic-
graph. Dotted line between ischial spines illusirated operationat definition ‘of “vectum” for scoring purposes Note
“granular"quality of stool normially seen in ascending colon and scybalous stal normally seen 'in rectosigmoid area:
Ypper right, rudiograph with scores obtained for each criteria, Note granular stools tot nervitally seen i descending colon
{store assigned 4), Lower [ofl, note sevbalous (“rocky”) swools not nbrmally seen in transversé colon, Lower vight; niote dilated
“rectunt” hlled with “granular™ stookcharicreristic of severe chionicstobl reention and. patticulirly, of veéntion encopresis;
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ABDOMINAL RADIOGRAPH SCORES

Fic. 8. Frequency histogram illustrating distribution of
scores of abdominal mdmgrapha on children who-are
clinically normal {stool retention negative) or clinically
symptomatic {stool retention positive).

from the sigmoid colon radiologically on
abdominal films, the “rectum” was operation-
ally defined as stool-filled colon appearing
below an imaginary horizontal line drawn
between the two ischial spines (Fig. 2, Upper
Left). Patients had been asked to urinate
prior to the study to preclude obscuring this
area by a full bladder. Gonadal shields were
utilized in all male patients. The sigmoid
colon (and upper rectum) was not evaluated
because its marked redundancy and variability
pxeciuded reasonable Judgmem of stool
quanmy The criteria were weighted accord-
ing to their frequency of appearance in
markediy retentive: children mmpared with

abdominal radiographs taken in other situa-

tions. On the basis of these criteria, a total score
was obtained on each film (Fig. 1).

Derivation @%'magmsﬁg Criteria

To establish guideline criteria thay would
allow abdominal radiographs to be used
diagnostically, all. pre-therapy films of both
group I “success” and “failure” groups (stool

retention positive) were compared with both

the group II and the pasz-thwapy “success”
films of group I {stool retention negative),
This comparison was utilized for control;

678

because use of a "normal’ control group,
taken from an unselected asymptomatic pop-
ulation, was proscribed by ethical considera-
tions. Criteria for normalcy can be approxi-
mated with these films if the following
assumpcions are made: that (1) children
presenting with a question of lead inges-
ton approxundte the normal population of
non-retentive children; (2) stool retentive
children before therapy come from the
“same” symptomatic population; and (3)
treatment “successes” approximate the nor-
mal population. If these assumptions are
accepted, a frequency histogram can be con-
structed as shown in Figure 3, and the ranges
of normality and abnormality approximated.

Statisﬁcs

Significance testing within groups before
and after therapy was done by the t-test for
paired samples. All other comparisons used
the t-test for independent samples.

Resuits

Validity

Group I (Children with Clinically Significant
Stool Retention). Films ona total of 30 patients
met the criteria for inclusion into this group.
Three of these patients had films available
which permitted one pair of films to be
included in the “success” group and one pair
in the “failure” group. Consequently, the
success group consisted of 19 Alm pairs and
the failure group consisted of 14 film pairs.
Comparison as to age and findings on initial
history and physical examination are: sum-
marized in Table 1. The groups were well
matched with no clinical evidence that the
failure group was more retentive zmuai}y than
the success-group. :

Figure 4illustraies diff&f&"i&is in ‘@ihﬁ‘ gmups -

as described by mean and standard deviation.
”I he success group showed a difference before

~and after therapy at a significance level of

p < 0.001. In addition, the success group does
not show a significant difference from the

 failure group' in before therapy scores (p

> 0,05), nor does the failure group show a

< significant ciziiereme in' before and after.
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CHRONIC STOOL RETENTION

therapy scores {p > 0.05). The same signifi-
cance levels. were true when each reader’s
scores were calculated independently.

Group Il (Controls): Films on a total of 12
patients met the criteria for inclusion into this
group. The group’s mean and standard devia-
tion are illustrated in Figure 4 and compared
to the films in group 1. There is no significant
difference between the post-therapy success
group and the control group (p > 0.05).

Groups I and II: As a measure of clinical
validity, pre-treatment scores for all group I
patients (both success and failure) were com-
pared with group iI films. The differences
were highly significant statistically (p < 0.001).

Derivation of Diagnaostic Criteria

The frequency histogram (Fig. 3) demon-
strates an area of overlap between children
who are clinically stool retention-positive and
stool retention-negative. Consequently, sensi-
tivity - (true-positives) and  specificity (true-
negatives) will vary according to the cutoff
point chosen, and the cutoff point must be
selected according to the purpose for which

TasLe 1, Clinical Characieristics in Chaldren
with -Stool Retention (Group 1)

Treatment Duicome

Group
Success, Failure
Number 19 |
Age .
Mean (vears) 8.4 8.4
Range (years) 42-18:50 41138
Positive History . :
“Pellet™ Stools . 48% 43%
Straining : 42 2L
Past History L Bowel Tuverment a7 9
Present History | 1% often than 32 43
everythreedays S :
Blood Streaking : 16 S
.. Very Large Siools, 37 28
'Past Hlsmr} of Smlmg & 29,
Physical Examination
 Regtall e :
Dot Done BH% 45%
Done A g a7
H Done: (+)ve 2 o 83 25,
AR e : T 18
Abdomen. : - .
: Stool ?‘.;lpaiadi Yesooo : 6835 45"
Nl A e
,sttm*y Posiive fm’ Baﬂ; Bmvei £ R
Mmement ; L LAT% 43%
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GRCOUP |
- PRE THERAPY
N POST THERAPY

|

SUCCESS FAILURE

Fic. 4, Comparison of scores of abdominal radio-
graphs (mean = one standard deviation) of symptomatic
children before-and after therapy {group I)and controls
{group 1),
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the rating is to be used.”® If a scove of 10 is
considered positive, the method will correctly identify
stool retention eight of ten temes and correctly identify
non-stool retention nine of ten times. The receiver
operating characteristic curve illustrated in
Figure 5 describes the relationship between
sensitivity and specificity for this method !

Reliability

Interobserver reliability based on the com-

- parison of raw scores is 20.80 for all readers.

Intraobserverreliability. - for  all. observers
is 20.85.

Discussion

Based on careful analysis of plain abdominal

| radiographs, the method for identifying stool
retention described here appears 10 be clini-
cally valid and reliable. It successfully dis-

tinguished, with a high degree of accuracy, a

population of symptomatically mnsia};}aiﬁd.

children (group 1) from a population of chil-
dren in whom the incidence of constzpanon is,
presumably, no greater than in the normal

 population (group 1I). Similarly, it distin-

guished within a population between a state.

- of symptomatic _stool retention and  post-

thera peutzc suﬂcess, while there was no statisti-
(Lonmnued on page 689)
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Fic. 3. Receiver operating . characteristic curve de-
scribing the relationship beiween seasitivity and specific-
ity for this method of identitying clinically significan
stool retention using abdominal radiographs.

{Continued from page 679)

cally significant ditference between sympto-
matic stool retention and post-therapeutic
failure.

The assumptions underlying the criteria
used in the evaluation are compatible with
reports in  the literature concerning the
physiology of the colon in normal and ab-
normal states. The distribution of stool is
noted (criteria A-D), since stool is normally
present in the ascending colon, but infre-
quently present in significant quantity distally

until the rectosigmoid is reached where its

passage is delayed by the rectal sphincter
mechanism.'™* As . previously mentioned,
evaluation of the quantity of stool in the
sigmoid colon is extremely difficult because of
its ‘marked redundancy. The quahty of stool
is also noted (criteria E and F) since stool is
normally drier (scybalous or “rocky”) distally

and wetter (“granular”) proximally, so that

_dry stool _proximally or wet stool  distally

‘;amphe*s a disorder in the normal chamcter of

stool transport and composition.

The rexmbﬁzty, both  interobserver and
intracbserver, for this method is equal to or
“greater-than 0.80 jn all cases and compares
favarably with many other methods of clinical

evaluation.*®** This is the more notable since

“agreement. for dichotomous judgments is
, usualiy hzgher than for Judgments of con-

CLINICAL Paammcs November 1879

tinuous: variables, as in this study.”® While
physicians with more training will agree more
often than physicians with less training, the
differences in this study were slight following
specific training directed towards this method
of evaluating the films.

Implications

The present study was prompted by con-
cern that children presenting with abdominal
symptoms are all too often subjected to exten-
sive and traumatic radiologic investigations
which seldom yield significant results.*%* [n
view of the high prevalence of constipation
noted in some series,'”® and the difficulty in
agreement as to diagnosis across different
series,' ™% it seerns possible that even o good
history and physical examination may over-
look chronic stoel retention. This tends to be
confirmed by the fact that the most commonly
used screening question -fhistory of a-daily
howel movement) is answered athrmativelyin
45 per cent of children dearly constipated on
other criteria {Table 1), either because ‘the
patent does riot really know, or ‘because it is
reported by the child but does not include
complete evacuation. . Rectal examination,
while helpful if positive, is unhelpful if nega-
tive in-ruling out. clinically “significant stool
retention. The phy sician commonly presumes
that retention will be “obvious” because of the
preoccupation of this society with daily bowel
movements. However, contrary to popular
opinion, parents often are not awaré. of
constipation in their school-aged children and

‘seek help from the physn:ian only when the

stools are very large or accompanied by'
soiling %17 Therefore, this age group is
particularly predisposed to a missed diagnosis.

In evaiuatmg chronic, persistent abdominal

_symptoms in the schoolaged child, pedia-

tricians  face a common dilemma:  which
dmgnosnc fests are most relevent and what ,
staging of proceduresis i kﬁ%y to have optimal
cost-effectiveness? A single plain film of the
abdomen read in a systematic manner ‘may

. have its place at an intermediate stage of
evaluation. Radiographs should not be sub-

stituted: for careful history taking and phvsmai
e*&ammation However, when there are no

/deﬁnmve diagnostic hypotheses, a  plain

i {Contimued on page’ 586)
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{Continued: from: page 683)

abdominal radiograph can-identify chronic
stool retention, a common concomitant of
recurrent abdominal complaints. It is 'there-
fore suggested that the technique be incor-
porated into second stage evaluations prior to
more invasive radiologic procedures. When
the radiograph is positive for occult stool
retention, a therapeutic trial of anti-constipa-
tion reasures may lead to symptom resolution
and obviate the need for a third stage of
higher order radiologic and laboratory in-

o1}
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Announcement
1n:1976, many friends of Dr..Nathalie P.‘Masse* established a Memorial to perpetuate
her memory. To fulfill this"purpose, the Nathalie Masse Research Fellowship and the
International Nathalie Masse Prize were created. The Fellowship isiintended for young
research workers: Itds meant to help them in ‘their projects directed toward problems in
social and preventive pediatrics. The next fellowship will be awarded in 1980, The deadline
for applications is December 31, 1979. The Prize is intended as compensation for an: .
original work concerning childhood, presented either by an institution or by an individual
under 40 years of age, with a view to encourage studies by young professionals or research
workers, The next Prize, amauntmg to 10,000 French francs, will be awarded in 1981.
The deadline for applications is September 1, 1980. ' ,
The detailed rules concerning the Fellowship and the Prize as well as the apphcanon
forms, may beobtained by writing: Memorial Committee, International Children’s Centre,
Chateau'de Langchamp Hois de Bau agne, 75016, Paris, France.
* Dr. Nathalie P Masse, who died in 1975, was director of teaching at the Inwmauonal Children’s
Centre for 18:.years. She made major conmbuuons 1o the 1mpmvemem of child health throughout
the world, : :
686 Vol. 18 No. 11  CLINICAL PEDIATRICS

Downloadéd from cpj.sagepﬁb.com at PENNSYLVANIA STATE UNIV on‘Septeriiber 16, 2016


http://cpj.sagepub.com/

