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1). The criteria iiicludc<I: ( 1) estimate of

apparent c~=r~~crat,ity of stool iiu the ascending,
transverse and descenchng colon and rectum
(criteria ~--1~)j and (2) apparent ~-Ma~ of
stool with reierence to scybatous stool 1)iox-
itiiallv (i.e., prcxirnai to upper descendin&dquo;’
coion) and stool distally (1~., distat

to sptenic Hexut-e). Scybatous (or &dquo;rocky&dquo;)
(juality refers to the appearance of stool nor-
inally. seen in the rectosigmoki area on

radiotogic exantination; &dquo;granular&dquo; quality
refers to the appearance of stool normally
seen in the ascending coton (~’lg. 2). Because
of the chtncuity ofctiftcrcntiating the rectum

~~~.. ~:~ ~i~~ a~ ~ae~a~~r ’ a ’ ~~~ i~~~t~tra~i~~ ~ featu~res of crite ri fo.r s~~~v~~’, ft)i st&dquo;)Ol ~-~~~~~i~r~,’~~~~’ lefi, n<Jrmlil r i -
4raph. Dotted&dquo;Iii’t,~ between i5ciii.,al’’~pines illustrate~ (’)perational definition ~~~ °’reltunx°’ f6t scoring purpos~s. Note

~ 

~ ~’ nonnaily seen in Asteridit’i &dquo;,9 I’colon :aQ$~~$&euro;ytmi&as stool r~~~~~i~~~~ ~~~. ~a~ r~cc~~~ ‘ ~~~c~ ~~-~e~~ 
&dquo;&dquo;

.’~~~~~!’~~m~to~aph~tth~ott~cb~ for ca(~h,crite~ria. Notc granular si<wls. ii<>i nvi iiially> in ~~’~~~~~i~~:~~1~~~ .

~.~lt‘~.’ . ~’ ~~ t ~ ~~‘~i ~’~~.T ( ~,~ .~ l~ ~ ~~C~ :~tw ~~ c~ ~.1~·, (&dquo;rocky&dquo;) stools not liortlially seen in c~~~t~sv’~~~~ e~~~~3 ~~~~° righi, note dilated
&dquo;rect m&dquo;&dquo;filled withtg of s4evere chi,ottic.sto~.)l rete n ti 0 ti ~i 11 d, ~~~4ci~~~~~~~, of’fotentio&dquo;~encoprests~
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Fic.. 3. Frequency Mstogram itiustrating distribution of
scores of abdominal on children who are
clinically normal (stool retention negative) or clinically
symptomatic (stool retention positive).

from the sigmoid colon raclioiogicaiiy on
abdoi-ninal films, the ‘°r~~~~~~~&dquo; was operation-
ally defined as stool-filled colon appearing
Mow an. imaginary horizontal line drawn! .

between the two ischial spines. ~~°i~. 2, Upper
’Left).P’atieMts~had/~b&euro;.&euro;a 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 si~~c~ic~
colon (and upper rectum) was not evaluated
’because its marked redundancy and variability
preceded reasonable judgment c~f stool

quantity. The criteria/were weighted accord-
i~~ t~ their frequency of , appearance in
rn~.r~e~dl~ ’~e~~n~i~~ ~~il~r~n ~~~~~:r~d. with
abdominal radiographs taken in other ~~tu~- .
tions. On the basis of these criteria, a total score’’’
was obtained on each film (Fig. 1). ..’:&dquo;;.:.,.

To esta~olisi-i , : tha,~, w’ou-ILd
allow abdominal ,radiographs to be used
~~~~~~~~~~~, ~.~~ ~~- films of both
~’~~~.p ~ ~~~~~~~~~~’ ~.r~c~ ~~~~,~~~~~&dquo; ~~~~~~ ~~~c~c~~ : 

’

ntio , positive) were with both

the ’group, 11, and the ~~~-~ ’ ~~ success&dquo;
films of group. I (stool retention ~~~~~~v~~. ~j

.~his.~cemparts~a.~w~s~~tMiz~ f.or controlli

because use of a &dquo;normal&dquo; 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
assumptions are made: that (1) children

presenting with a question of lead inges-
tion approximate the normal population of
non-retentive children; (2) stool retentive

children before therapy come from the

&dquo;same&dquo; symptomatic population; and (3)
treatment &dquo;successes&dquo; 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.

Statistics

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

Results

Validity

~r~~~ .~ (Children with Clinically Significant
Stool ~~t~r~~ic~~i~. Films on a 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 &dquo;success&dquo; group and one, pair
in the &dquo;,failure&dquo;’ group. Consequently, the

group, consisted of ~’~ film pairs and
. the failure group consisted of 14. fUm-pairs. ~.

. Comparison as. towage and fixidin gs on initial
~ history and physical examination arc sum.
, 
marizea. in Table 1. The groups were well
matched with no clinical evidence that the

&dquo; fallur~c group ~~vas more retentive initially than,
;. the success, group. ~,) ~~:&dquo; .~’~,~~,;.,..

Figure 4 illustrates diffe’rence,s in the groups ’~’

~~ ~~~~~~b~~ b~ ~~~~ ~~~ ~~,~~~~,.~-~ devi,,.tion. . 
’ 

The success group showed a difference before,
~’ and after therapy at, _a significance I level, 6f
-.; p < 0.00 1. In addition, the success group doe’s ~.

not. show a significant difference from the
’ ~~~~r~ youp ~~ before, therapy scores (p,
~ 0.05),, nor does tb~ ~~~~~.~~ groiap ~sh6w a ~j.

significant difference ~. ~.~~be&re.. and after ’’:7...
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therapy scores (p > 0.05). The same signifi-
cance levels were true when each reader’s
scores were calculated independently.
Group 1~ (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 flms in group I. There is no significant
difference between the post-therapy success
group and the control group (p > 0.05).
Groups 7 and Lf: 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 < t~.0~91).

Derivation of Diagnostic 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

TABLE 1. Cl~~.acczL Characteristics in Children
~~t~ .~~~~1 Retention (Group 1 j ~ 

.

Ftc~, 4. of scores of abdominal radio-

graphs (mean ± one standard deviation) of symptomatic
children before and after therapy ~group 1) and controls
(group 11). &dquo;~ &dquo; :

the rating is to be us&euro;d.~..jff .a score of 10 is
c~n~szr~~r~c~ ~~,~i~iz~~~ ~7~~ method will c~r~-~~~Ly zdc~~~~
s~rc~l retention ~i~~~ ~~ f’t~ times and correctly identify
~~n-~t~~~ r~~er~~~n. ~air~e c~~~er~ ~a~n~s. The receiver
operating characteristic curve illustrated in

Figure 5 describes the relationship between
sensitivity and specificity for this me Ithod.10

~~I~~k~~l~ty ~..._. &dquo;: 
~ 

~ ~ ~.~
!nterobserver/reHabiI.ity:bas&euro;d on the com-

parison of ~-~~r scores is ~~).~3~ for all readers.
, Intraobserver reliability for all observers

is =~~3.85~ ’:.~./~ ~.’ &dquo; ~. ~~ ’.’ ’ 

~ ’

~~~~~~~~s~~ ,.~~ ~ :;~ ~ .:’ .,y ~.,’~:/~’ ~ ~/ .; ~’~:.:.’ ~ ~:.. ’~.., ’. 

Based on careful analysis of plain abdominal
~ .radrngraphs,~ the method for identifying stool
retention described here app Icars to:.~;’ciim-:’’

’ ~~~I~t ~r~~~~ ~.~d. ~~1~~~~~’~ I~ ~a~~~~~~~°~~~~ dis- ~’&dquo;.
:’ tinguished, with Mgh~:&gf&euro;&euro;Bof’accardey,/a~~’
~ i.popul-4,ti,on, of sym~ pt~o a ticaII7 consti Pat ed .

’ children: (grciup 1) from a poppl,ation 6f chil- ;

.: dren in whom the incidence ~~~~~~~~~~~~~a~ is,, B 

presumably,,, no greater, than in: the ~norm’al
~~~~~.ti~~ ~~~~~~ ~~~.’ ~~ ~~~~~~x ~~ ~~~~:~~M
&dquo;g~iis hbd within :a po , p uJati,6n ,betwe e n . a , stat’ e
c~~ ~~~~~~r.~~~~~ ~~~~~ re,te n tioii and po,st- ~ ~ ~
~h~r~~~ti~ ~~~c~~~; ~~i~~ ~h~~~ w~~ r~~ statisti- .’ y~’

J:~:.~ ~: &dquo;~j~~ ;’ ~ ..~~&dquo;:: ~,:~’~~’~ (Continued on page 683) :~ ~:
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FIG. 5. Receiver operating characteristic curve de-

the relationship between sensitivity and specific-
ity for this method of identifying clinically significant
stool retention using abdoiiiiiial radiographs.

(Continued from page 679)

cally significant difference between sytiipto-
matic stool retention and post-therapeutic
#’ai~~re. ..

The assumptions undedying the criteria
used in.the evaluation are compatible with
report in the literature concerning the

physiology of the colon in normal and ~I~-
normal states. The distribution of stool is
noted (criteria ~..-~~, since stoofis normally
present in the ascending ec~~~~, but infrc-
quently present in significant quantity distally
until the rcctosigmoid is reached where its

passage, is delayed by the rectal sphincter
mechaniSM.11,12 As. previously mentioned,
evaluation of the quantity of stool ir~ the

sigMmd.co~nsis:..ext.rem&euro;iy difficult because ~~‘
its m, arked redundancy., The q4ality of, stool

~ 

~ ~s~abo:;.neted’’;(criteria~E,.and’T) ’.siM stool is
&dquo; 

normally dr~er ~~~~I~a.~r~~~ ~~ ‘~~~~~~~~ di~~~~’;~~ ’
~~~ . ~r~~~~~ ~~~~,~~~~~~°&dquo;~ ~~°~~~~~1~~# so that 

°

dry stool proximally or wet stool distally
, ~ im’ p li es a disorder.in the normal character of

~iool transport and cor4il-1.3~ition. 
&dquo; 

.~::-~ .~:,

~.. The .:~e!mM&y~ ~ ~~~~ inte,robserver. and
. ~..~mtraobserver~..~~~ this method is equal to or ~..
gi~~ater than 0.80,iri all cases and compares
.~~f3v:Qm.!b!:y.:~tt~.:;man~~ othermethods of clinical.
evaluation. 13,14 This. is the more ri6table~,since
i~’~gr~m’en~:.~r;’~ dichotomous judgm’e, nts is

usually higher,,,than for j~dgtnBnts~’~fcon-..: ~.

tinuous variables, as in this study.13 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 prc~mpt~~l by con-
cern that children presenting with abdominal
symptoms are all too often subjected to exten-
sive and traumatic r~dic>~ca~i~: investigations
which seldom v’i~ld significant results. In
view of the high prevalence of constipation
noted in some 1.5 and the difficulty in
agreement as to diagnosis across different
series,’~5-15 it seems that even a good
history and physical examination may over-
took chronic stool retention. This tends to be
confirmed by the fact that the most commonly
used screening question (history of a daily
bowel movement) is answered affir-mativelv in
45 per cent of children clearly constipated on
other criteria (Table ), either because the
parent does not really ~~ac~~v, or because it is
reported by the child but does not include
complete evacuation. Rectal examination,
~w~il~ helpful if positive, is ~.anh~I~~’uI if‘’r~e~’a’~
tive zn ruling out clinically significant stool
retention. The physician commonly presumes
that retention, will b~ &dquo;‘~bvic~~~&dquo; because of the

preoccupation of this society with daily bowel
movements. However.,, contrary to popular
opinion, parents often are not aware of

~~a~~~~~~i~i~n ir~ ~h~ir sc~~l-~~~~ ~~~l~ren and
..sce~.’h~pTrom:th&euro;.~p.cystcmn~on!y when the
stools. are: very;.’ tar-ae or accompanied ~~
soiling.2,1&dquo;,&dquo;-, Therefore,, this age group. is
~~~~i~~I~.~~y ~~~c~~~c~~~d’tc~ ~ tn~s~~~ diagnosis. ’

’’ In evaluating chronic, persistent abdominal
symptoms in .:.h:&euro;;;schQoi-agcd; cMM;~~ pedia-,,
tricmns..~.;;faec;.’;a’.’/.co.M~ ’which’;.

; 4iagnosti-C 4ests;;a~ most., relevent a’nd; iv~-at .’
~~~~ii~~ of procedures is 1-ik-,Iy to h~-v-e optimal
c~ost-effectiveness;~ A single plain: film, of the ,

~,abdomen, read in a systematic manner may
,have .its~.~pta&euro;e;;.;at~ an interrtiediate stage of
evaluation. Radiographs should not be sub-
... stKHt&euro;d&euro;ori~refu!’;b~ taking and Physical ~;~: ~

’. ’..;C~a’j~inaNon..~Howsve’r:,.~ ;..w.nen’’~h&euro;re:,.!arc~co~ ~ &dquo;~.

.:~ :d&euro;:R’a:M.yc~ diagnostic hypotheses,’ A , plain
.-.’’: ~~ ~ ;. ~.i.~ .&dquo; :&dquo;. ’:,~;’:’’’ ((;6titinut--d oti palge 686)
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(Continued from page H83) 
’

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 measures may lead to symptom resolution
and obviate the need for a third stage of

higher order radiologic and laboratory in-

vestigations.
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~ ~ . 
’ 

~ Announcement &dquo; 

.

in 1976, ~a~n~ Mends of I~r. Nathaitc P. Masse.* established a Memorial to perpetuate ~’

her/memory. To fulfill this purpose, the Nathalic Masse Research Fellowship and the
~’ International Nathahc Masse Pt~i~~e were. created. The Fellowship is intended for young

research workers. It is meant to help them in’their projects directed. toward problems in ..

’ .~a~~c~l ~r~~d ~~~~~~~~z~~ ~rc~c~fcr~ri~:~. The next fellowship will be’ awarded-m 1980. The, deadline 
’’

’ 

,for ~ applications is December 31, 1979. The Prize is intended as compensation for an
- ~~~in~I ~c~r~. c~~.~~~~i~~~ ~~~~~~d, p~~~~te~ e~t~~~- by an institution.or by an individual .

’ 

’ under 40 years of age,, with a view to encourage studies by young professionals or ~~~~~ch ’ / ’
&dquo;’ ~r~~l~~~~. The next Prize, amounting to 10,000 ~’~~~~h ’f‘r~r~~~, ~~I~ ~~ ~.~~i~r~d~c~ ~~ ~~~~ . ’

&dquo;~&dquo;~~’ ~~~~~~~a~ ~’~~ ~,~~a~~~~~~~~~ ~~ ~~~~~~~~- ~ ~ ~ 1980, :,.~ :.’/:.-’ .~ ,~,’ ~; .

~’~&dquo;h~ ~~~~i~~~ ~~1~~ ~c~~~~~~~~ the ~ad the Prize as:weUastK.&euro;..app!icatma .:. :

~. ~ ..i~rms,~ay.b&euro;-~btaM&euro;d’by/wrttm~: ~~~~a~~.~’~~r~a~it~~~; ~r~t~~~~,~~c~~~~ ~~:~~~~-~~~~ Cf ntm, 
: - ~ ~~~~~~~ ~~ ~..~~~~~~~~~, ~~~~ ~t~ Boulogne, 75016,~ Paris, France. .~~ ...~ : ~ :B . ~’~/ /i&dquo;:: ~.’ ~

’ 

’ 

~ ~ *’Br.’Nath~Ke’f~.Mas~,:~:ho’~M.m: t97:5,w was director of teaching at the International .. ’~.

Centre for 1’8 years. She made major contributions tsthe~mpr~vement/cfeM health throughout
the world. 

’’ 

&dquo;..~/~:~.~..’:...,/B .. ;.~ .~&dquo;~~~~,~~~~~~,&dquo;~~~~~~ ’’..~!/’
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