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Introduction

Nonalcoholic fatty liver
disease (NAFLD) is pre-
sent in an estimated 25%

to 50% of obese children.1,2 The
disease often has a silent presen-
tation but hepatomegaly is usually

present. In adults with NAFLD,
hepatomegaly has been identified
in 60% to 100% of individuals.3-5

In pediatric studies, hepato-
megaly has been identified in
30% to 40% of cases.6,7 The preva-
lence of hepatomegaly is most
likely underestimated owing to

the body habitus of the affected
population. 

In a review on NAFLD,
Neuschwander-Tetri and Bacon8

commented that “hepatomegaly
is easily missed in obese individu-
als.” In an effort to determine the
validity of this statement, a chart
review was undertaken to deter-
mine the chief reason for referral
to the pediatric gastroenterologist
in children eventually diagnosed
with fatty liver. Only 6 of 14 chil-
dren with the disorder were re-
ferred initially for evaluation of
liver disease. The remaining chil-
dren were referred for evaluation
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of other gastrointestinal com-
plaints, including constipation or
recurrent abdominal pain. The
detection of hepatomegaly dur-
ing routine examination in these
previously unsuspecting children
by the pediatric gastroenterolo-
gist resulted in subsequent evalua-
tion and diagnosis (unpublished
data, Fishbein).

In the adult population, a di-
agnostic evaluation for NAFLD
occurs typically after identifica-
tion of elevated serum amino-
transferases in an asymptomatic
individual.8,9 In the pediatric pop-
ulation, there are no current
screening recommendations for
NAFLD, and requests for serum
liver chemistries arise at the dis-
cretion of the primar y care
provider. Presently, only a minor-
ity of pediatricians (11%) request
serum liver chemistries in obese
children.10 Though requested in-
frequently, serum aminotrans-
ferases appear to be a good
marker of fatty liver in children.
In a recent investigation by Fish-
bein et al,11 elevated serum
aminotransferases were evident in
approximately 95% of obese chil-
dren with severe steatosis. Yet
without detection of hepato-
megaly or adequate suspicion of
NAFLD, the primary care physi-
cian appears unlikely to pursue
appropriate diagnostic testing. In
this event, a lengthy delay in diag-
nosis is anticipated, since routine
physician visits are recommended
annually to every other year in
otherwise “healthy” children.12

The present investigation was
intended to determine the pri-
mary care providers’s aptitude in
recognizing the clinical features
of NAFLD and pursuing a diag-
nostic evaluation in suspected in-
dividuals. More specifically, estab-
lishing the diagnosis of NAFLD
depends largely on the detection
of hepatomegaly and/or identifi-

cation of abnormal levels of
serum liver chemistries by the pri-
mary care provider. In this investi-
gation, the primary care provider’s
ability to discern hepatomegaly in
a select group of obese children,
which included a subset with
preestablished fatty liver, was de-
termined. A secondary goal of the
study was to determine the coin-
ciding rate of serum liver
chemistries and noninvasive he-
patic imaging requested by pri-
mary care providers.

Methods

Study Population
Entry criteria included obese

children (BMI > 95th%), aged 8
to 18 years, without chronic lung
disease, neurologic impairment,
cardiovascular disease, or devel-
opmental delay. Children partici-
pating in this study were recruited
either by a pediatrician or by a pe-
diatric gastroenterologist. Those
children recruited by pediatri-
cians were not identified previ-
ously with hepatomegaly or pre-
existing liver disease and did not
have any prior contact with the
pediatric gastroenterologist.
Those children recruited by the
pediatric gastroenterologist were
identif ied previously with he-
patomegaly and fatty liver. The
presence of hepatomegaly was de-
fined as liver edge palpable > 2 cm
below right costal margin. Fatty
liver or NAFLD was diagnosed in
subjects with hepatomegaly by fat
quantitation using a rapid mag-
netic resonance imaging (MRI)
technique.11 Severe steatosis was
defined as hepatic fat fraction >
18.5%. Pediatricians involved in
the recruitment of children did
not participate in any other por-
tion of the investigation, includ-
ing serving as “examiners.” De-
mographic data collected for this

investigation included the child’s
height, weight, body mass index
(BMI), blood pressure, heart rate,
gender, and age. In instances
where fatty liver was identified be-
fore the investigation, accompa-
nying imaging data and serum
liver chemistries were also
recorded. A cash stipend was al-
lotted to each child for participa-
tion in this study.

Examiners
All primary care physicians

(family practitioners and pediatri-
cians) involved in the routine care
of school-aged children in Spring-
field, IL, and surrounding com-
munities were eligible to partici-
pate. In order to reduce bias, a
pediatric/internal medicine
house staff member, rather than
the chief investigator (pediatric
gastroenterologist), was estab-
lished as the study coordinator.
The study coordinator initiated
contact with all primar y care
physicians through office mail
and telephone. Potential examin-
ers were instructed that the pur-
pose of the investigation was “to
determine the effects of pediatric
obesity on physical examination.”
Upon their arrival to the investi-
gation site, examiners were
greeted by the study coordinator
and provided instructions regard-
ing their tasks. During the investi-
gation, examiners were kept
blinded as to the true intent of
the study and as to the identity of
the chief investigator. Among the
examiners, the following data
were collected: age, gender, years
of practice, and estimated num-
ber of children seen in the indi-
vidual’s practice per week. 

Protocol
Each child, accompanied by a

parent or guardian, was stationed
in a private medical examination
room. The child’s identifier was
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his/her station assignment. The
child remained in the same sta-
tion for the entire study. Examin-
ers were instructed not to seek
medical information from the
children, and the children were
instructed to withhold any med-
ical information from the exam-
iner. Each examiner was assigned
a specific station at the onset of
the investigation and was guided
to the next station following com-
pletion of the examination and
corresponding data form. The ex-
aminers were allotted 5 to 10 min-
utes per child. Examiners were in-
structed to perform a physical
examination in accordance with
their usual practice. However, ex-
amination of the ears, eyes,
breasts (female), genitalia, and
rectum was excluded. Each sta-
tion included a standard physical
examination form that included a
subject identifier, vital statistics,
and a brief questionnaire regard-
ing subsequent testing and refer-
rals. For the purpose of this inves-
tigation, a physician request for a
comprehensive metabolic profile
(CPT #80053) was considered
equivalent to a request for serum
liver chemistries (hepatic func-
tion profile, CPT #80076). The ex-
aminer was instructed to com-
plete the form in accordance with
his/her standard practice with
identifiable syntax. 

After the primary care physi-
cians had completed their exami-
nations, a pediatric gastroenterolo-
gist and an adult gastroenterologist
(no other pediatric gastroenterol-
ogists were available for compari-
son) with prior knowledge of the
study purpose examined each
child’s abdomen separately and
recorded their findings privately.
For the purpose of this investiga-
tion, the clinical examination
findings of the pediatric gastroen-
terologist (possessing 15 years of
experience) were utilized to con-

firm the presence or absence of
hepatomegaly (liver edge palpa-
ble 2 cm or more below the right
costal margin). 

Statistical Analysis
One-way analysis of variance

and Bonferroni test were used to
compare difference between
years experience and rate of child
encounters per week among spe-
cialists. Chi-square analysis was
utilized to compare differences in
categorical variables between he-
patomegaly-present (NAFLD)
and hepatomegaly-absent groups
and to compare responses among
all physician groups. Fisher’s Ex-
act Test was used to compare re-
sponses from individual physician
groups. Agreement between adult
gastroenterologist and pediatric
gastroenterologist with regard to
the presence or absence of he-
patomegaly was established by
kappa statistic.

Power analysis: 2 of 11 patients
were known a priori to have he-
patomegaly. Therefore, the true
proportion was assumed to be
2/11 = 0.18. The criterion for sig-
nificance (alpha) was set at 0.05.
The test was 2-tailed, indicating
that an effect in either direction
was interpreted. A sample size of
18 physicians for this investigation
possessed a power of 82% to yield
a statistically significant result.
This computation assumed that
the true proportion positive in
the population is 0.18 and was
tested against a proportion of
0.01. The investigation was ap-
proved by a local internal review
board and informed consent/as-
sent was obtained for all children.

Results

Eleven children (9M, 2F) par-
ticipated in the investigation. Sub-
ject age was 12.4 ± 3.1 years

(range, 8 to 17 years). BMI was
34.0 ± 4.8 kg/m2 (range, 28.9 to
42.6 kg/m2). Systolic blood pres-
sure (BP) was 131.1 ± 11.8 mm Hg
(range, 115 to 151 mm Hg). Dias-
tolic BP was 64.0 ± 10.5 mm Hg
(range, 41 to 78 mm Hg). 

Eighteen physicians (pediatri-
cians, n = 6; family practitioners, n
= 6; internists/pediatricians, n = 6)
served as examiners in the investi-
gation. They had been in practice
for 8.6 ± 6.9 years (range, 1 to 24
years) and their rate of child en-
counters was 63.7 ± 42.7 per week
(range, 4 to 150 per week). There
was no difference among special-
ists with regard to duration of prac-
tice, but pediatricians experienced
more frequent child visits than ei-
ther family practitioners or in-
ternists/pediatricians. 

Eleven children were exam-
ined by 18 primary care physi-
cians yielding 198 encounters.
Hepatomegaly was identified in 1
encounter (0.5%). The most com-
mon laboratory tests requested
were fasting blood glucose in 46
encounters (23.2%), lipid profile
in 40 encounters (20.2%), urinaly-
sis in 24 encounters (12.1%), thy-
roid function tests in 19 encoun-
ters (9.6%), serum electrolytes in
18 encounters (9.1%), and serum
liver chemistries in 17 encounters
(8.6%). The most common consul-
tations requested were dietary in
91 (46%) encounters and en-
docrinology in 8 encounters
(15.8%). An exercise program was
recommended in 8 instances (4%).
Abdominal imaging was requested
in none of the encounters.

A total of 4 children were
identified with hepatomegaly by
the pediatric gastroenterologist
(2 before the investigation and 2
during the investigation). In each
instance, corresponding hepatic
fat fraction was greater than
18.5% indicating severe steatosis.
Age, BMI, and blood pressure did
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not vary between hepatomegaly-
present (NAFLD) and he-
patomegaly-absent groups. Chil-
dren with hepatomegaly present
(NAFLD) underwent 72 encoun-
ters (4 children × 18 examiners)
and children with hepatomegaly
absent underwent 126 encounters
(7 children × 18 examiners). There
was no difference between groups
with regard to detection of he-
patomegaly or requests for specific
laboratory tests or consultations.
Interobserver agreement between
pediatric gastroenterologist and
adult gastroenterologist with re-
gard to the presence or absence of
hepatomegaly was low (κ = 0.38). 

In the hepatomegaly-present
(only 1 of 72 encounters [1.4%]
NAFLD) group (n = 4), examiners
requested serum liver chemistries
on 9 occasions (12.5% of encoun-
ters). Serum liver chemistries
were requested in none of the 4
children by 13 examiners (72.2%
of examiners), 1 child by 2 exam-
iners (11.1% of examiners), 2 chil-
dren by 2 examiners (11.1% of ex-
aminers), and 3 children by 1
examiner (5.6% of examiners).
Six of 6 family practitioners
(100%), 4 of 6 internists/pediatri-
cians (67%), and 3 of 6 pediatri-
cians (50%) failed to request
serum liver chemistries in any of
the 4 children. The experience of
the examiner did not appear in-
fluential with regard to the fre-
quency of serum liver chemistries
requested.

Discussion

Pediatric care providers have
become increasingly aware of the
recent epidemic in pediatric obe-
sity. Screening for comorbid con-
ditions such as diabetes, hyper-
tension, and dyslipidemia have
received great emphasis.13 Alter-
natively, little consideration has

been given to NAFLD, a disorder
with prevalence as high as 50% in
obese children.1

Since fatty liver or NAFLD
routinely has a silent presenta-
tion, establishing the diagnosis in
an affected individual requires
the primary care physician to de-
tect hepatomegaly on physical ex-
amination and/or order the ap-
propriate diagnostic tests (serum
liver chemistries, hepatic ultra-
sound, computed tomography
[CT], or MRI). Hepatomegaly has
been recognized as a feature of
NAFLD since the original descrip-
tion of the disorder in 1980.5 In a
recent study by Fishbein et al, fatty
liver was present in 21 of 22
(95%) obese children with he-
patomegaly.11 The corresponding
relationship between hepatic
steatosis and liver size (he-
patomegaly) has been shown in
obese subjects undergoing grad-
ual weight loss, where a regression
of fatty liver coincides with decre-
ment in liver span.14-16 Despite the
overt linkage between fatty liver
and liver enlargement, he-
patomegaly has not been re-
ported universally in NAFLD.

A plausible explanation for
the underestimation of he-
patomegaly in subjects with
NAFLD or fatty liver lies in the
body habitus of the affected pop-
ulation. A majority of adults and
almost the entire population of
children with NAFLD or fatty liver
are obese. The popular belief ex-
ists that performing abdominal
examinations in this population is
imprecise, particularly in recog-
nizing hepatomegaly. Two investi-
gations performed in the 1970s
have attempted to reconcile this
issue. In a study by Sullivan et al,17

the clinical estimation of liver size
in obese subjects was impaired by
location of the upper border of
the liver. However, the estimate of
the lower liver border was unaf-

fected, and in cases where a liver
was palpable, the estimated clini-
cal liver size was most accurate.17

In a study by Blendis et al,18 the
presence of hepatomegaly, regard-
less of body habitus, was agreed
upon by a majority of observers in
93% of subjects examined.

Various means for estimating
liver size are available to the clini-
cian. Among these include the
scratch test, light percussion, and
deep percussion. Hepatomegaly
may be established by liver span
or by detection of a liver edge be-
low the right costal margin.19

Gilbert,20 using ausculatory per-
cussion, demonstrated the pres-
ence of a liver edge l cm or less be-
low the right costal margin in 45
normal individuals. In that same
investigation, 2 subjects with dia-
betes mellitus, abnormal levels of
serum liver chemistries, and prob-
able fatty liver had a liver edge
palpable 3 cm below the right
costal margin. On this basis,
Gilbert established a liver edge 2
cm or greater below the right
costal margin as an indicator of
hepatomegaly.20 Wolf and
Lavine21 have def ined he-
patomegaly in the pediatric popu-
lation by using the same guide-
lines. In accordance with these
published reports, the pediatric
gastroenterologist in the present
investigation has interpreted a
liver edge 2 cm or greater below
the right costal margin as indica-
tive of hepatomegaly.

Aside from examination tech-
nique, the clinical experience of
the examiner may also be relevant
in assessing liver size. In an inves-
tigation by Skrainka et al,22 con-
sultants provided a more accurate
determination of liver size
through percussion and palpa-
tion than fellows or medical stu-
dents did. The accuracy of liver
span determination by a single in-
dividual was also improved
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through repeated examina-
tions.22 In the present study, the
clinical experience of the exam-
iner was not influential in the de-
tection of hepatomegaly. A plausi-
ble explanation for the poor
outcome is due to study design.
Clinicians in this investigation
were blinded with regard to study
purpose and therefore may not
have been focused adequately on
physical examination of the liver.
Perhaps an improvement in the
detection of hepatomegaly would
have been elicited if clinicians
had been given the opportunity
to reexamine the children after
being unblinded. Yet, in the clini-
cal setting, physicians are not
likely to be forewarned or receive
a second opportunity to recog-
nize hepatomegaly. These results
may have great impact for the af-
fected child since a follow-up ex-
amination may not occur for
years.

In the modern era, with the
advent of noninvasive imaging
techniques, the role of the physi-
cal examination of the liver has
become less clear. In comparing
individuals with normal and cir-
rhotic livers, Zoli et al23 con-
cluded that there is only a very
limited role for physical examina-
tion of the liver. Instead, clini-
cians are becoming more reliant
on noninvasive imaging studies to
detect liver enlargement or
pathology. Indeed, hepatic ultra-
sound, CT, and MRI are all ade-
quate means to assess liver size
and diagnose fatty liver. Yet, in the
present investigation, where oc-
cult liver disease was unsuspected
and hepatomegaly was detected
poorly, no requests for hepatic
imaging studies were made.

Hepatomegaly was detected in
4 obese children by the pediatric
gastroenterologist. Although he-
patic imaging studies were not
performed routinely in this inves-

tigation owing to funding limita-
tions, 3 of these individuals with
hepatomegaly underwent MRI
that demonstrated hepatic fat
fraction greater than 18.5 % con-
sistent with severe steatosis (the
other child was lost to follow-up
and could not be further evalu-
ated). These findings coincide
with our prior experience with se-
vere steatosis in obese children,
where hepatomegaly is a universal
finding.

The adult gastroenterologist
agreed with the pediatric gas-
troenterologist with regard to the
presence of hepatomegaly in only
2 subjects and the absence of he-
patomegaly in 6 subjects. The
slight agreement (κ = 0.38) was
not much different than sug-
gested by Espinoza et al,24 looking
at the interobserver agreement
between gastroenterologists in
the physical diagnosis of alcoholic
liver disease. These data suggest
that despite advanced training,
hepatomegaly in obese individu-
als may still be difficult to detect
clinically. In this investigation
only 1 experienced pediatric gas-
troenterologist was able to partici-
pate. Additional pediatric gas-
troenterologists would have been
required to confirm ease of detec-
tion of hepatomegaly by these
subspecialists. Unfortunately, ow-
ing to geographical considera-
tions, the participation of other
pediatric gastroenterologists was
not feasible. However, as noted
previously, severe steatosis in 3 of
4 children in the hepatomegaly-
present (NAFLD) group verifies
the physical examination finding. 

Elevated serum aminotrans-
ferases have also been useful in
pursuing a diagnosis of NAFLD.
Several adult studies and a few
pediatric studies have demon-
strated a consistent pattern of en-
zyme abnormalities in this disor-
der.4,6-9,25,26 In adults and

children, elevated serum amino-
transferases are often the first in-
dicator of NAFLD. A noninvasive
imaging study or liver biopsy usu-
ally follows to establish the diag-
nosis. Without the detection of
hepatomegaly or request for
serum aminotransferases, estab-
lishing a diagnosis of NAFLD is
unlikely. In this investigation, sev-
eral laboratory tests were selected
more preferentially than serum
aminotransferases including fast-
ing blood glucose, lipid profile,
urinalysis, thyroid function tests,
and serum electrolytes. In fact,
serum liver chemistries were re-
quested specifically in only 1 in-
stance, coinciding with the detec-
tion of hepatomegaly. In all other
instances, a request for a compre-
hensive metabolic profile rather
than serum liver chemistries was
made. Though considered equiv-
alent for the purpose of this study,
the actual intention of the exam-
iner was not further explored.
Barlow et al,10 in a survey filled
out by pediatricians, reported a
similar pattern of laboratory re-
quests in obese children. In that
investigation, total cholesterol,
lipid profile, thyroid function
test, glucose, insulin, and glucose
tolerance tests were ordered
more frequently than serum liver
chemistries. Only 10.8 % of pedi-
atricians requested serum liver
chemistries.10 Both studies indi-
cate an awareness of the primary
care physician for the recom-
mended laboratory evaluation
guidelines for the obese child in-
cluding screening for dyslipi-
demia and insulin/glucose dys-
regulation, but the low rate of
serum liver chemistries requested
is suggestive of their inattentive-
ness or lack of awareness toward
the possible existence of NAFLD.
In this investigation, approxi-
mately 75% of participating physi-
cians failed to request serum liver
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chemistries or hepatic imaging in
a single subject with he-
patomegaly. In these instances,
the affected individual was un-
likely to have undergone the nec-
essary further steps toward diag-
nosis of NAFLD. 

Among primar y care pro-
viders, family practitioners were
most likely to omit serum liver
chemistries. Their hesitancy to re-
quest these may be a result of
their relative lack of awareness of
NAFLD in the pediatric popula-
tion as opposed to the adult pop-
ulation. On occasion, even indi-
viduals with normal levels of
serum aminotransferases may
possess severe steatosis, as indi-
cated by subject #10. For this
group, which compromises about
5% of afflicted children, detec-
tion of hepatomegaly is the only
clue to the presence of NAFLD.11

The long-term effect of failing
to diagnose NAFLD in children is
unknown. However, the long-
term prognosis of NAFLD in the
adult population is concerning.
About 15% of affected individuals
are likely to experience disease
progression, culminating in cir-
rhosis.27 Under these circum-
stances, pediatric care providers
need to become increasingly at-
tentive to the abdominal exami-
nation of the obese child, and if
hepatomegaly is detected (or
even suspected), then appropriate
diagnostic testing for NAFLD
should commence. The most ef-
fective therapy for NAFLD is
weight loss. Although a majority
of primary care providers in this
investigation were unaware of the
presence of NAFLD in the study
group, they were in favor of di-
etary consultations in about half
of the population. The likelihood
of a successful weight loss pro-
gram also varies according to age
group. A child involved in a struc-
tured weight loss program is more

likely to be successful than an ado-
lescent or adult counterpart.28-31

REFERENCES
1. Franzese A, Vajro P, Argenziano A, et

al. Liver involvement in obese chil-
dren: ultrasonography and liver en-
zyme levels at diagnosis and during
follow-up in an Italian population. Dig
Dis Sci. 1997;42:1428-1432.

2. Tominaga K, Kurata JH, Chen YK, et
al. Prevalence of fatty liver in Japanese
children and relationship to obesity:
an epidemiological ultrasonographic
survey. Dig Dis Sci. 1995;40:2002-2009.

3. Amarapurkar DN, Amarapurkar AD.
Nonalcoholic steatohepatitis: clinico-
pathological profile. J Assoc Physicians
India. 2000;48:311-313.

4. Randall L. Nonalcoholic steatohepati-
tis: a study of 49 patients. Hum Pathol.
1989;20:594-598.

5. Ludwig J, Viggiano TR, McGill DB,
Oh BJ. Nonalcoholic steatohepatitis:
Mayo Clinic experiences with a hith-
erto unnamed disease. Mayo Clin Proc.
1980;55:434-438.

6. Baldridge AD, Perez-Atayde AR,
Graeme-Cook F, et al. Idiopathic
steatohepatitis in childhood: a multi-
center retrospective study. J Pediatr.
1995;127:700-704.

7. Rashid M, Roberts EA. Nonalcoholic
steatohepatitis in children. J Pediatr
Gastroenterol Nutr. 2000;30:48-53.

8. Neuschwander-Tetri BA, Bacon BR.
Nonalcoholic steatohepatitis. Med
Clin North Am. 1996;80:1147-1166. 

9. Shaffer EA. Nonalcoholic steatohep-
atitis: more than just being fat. Can J
Gastroenterol. 2002;16:318-321. 

10. Barlow SE, Dietz WH. Management of
child and adolescent obesity: sum-
mary and recommendations based on
reports from pediatricians, pediatric
nurse practitioners, and registered di-
etitians. Pediatrics. 2002;110:236-238. 

11. Fishbein MH, Miner M, Mogren C,
Chalekson J. The spectrum of fatty
liver in obese children and the rela-
tionship of serum aminotransferases
to severity of steatosis. J Pediatr Gas-
troenterol Nutr. 2003;36:54-61.

12. Committee on Practice and Ambula-
tory Medicine. Recommendations for

Prevent Pediatric Health Care. Ameri-
can Academy of Pediatrics Policy
Statement. Pediatrics. 2000;105:645.

13. Barlow SE, Dietz WH. Obesity evalua-
tion and treatment: Expert Commit-
tee recommendations. The Maternal
and Child Health Bureau, Health Re-
sources and Services Administration
and the Department of Health and
Human Ser vices. Pediatrics. 1998;
102:E29.

14. Busetto L, Tregnaghi A, De Marchi F,
et al. Liver volume and visceral obesity
in women with hepatic steatosis un-
dergoing gastric banding. Obes Res.
2002;10:408-411.

15. Keeffe EB, Adesman PW, Stenzel P,
Palmer RM. Steatosis and cirrhosis in
an obese diabetic. Resolution of fatty
liver by fasting. Dig Dis Sci.
1987;32:441-445. 

16. Palmer M, Schaffner F. Effect of
weight reduction on hepatic abnor-
malities in overweight patients. Gas-
troenterology. 1990;99:1408-1413.

17. Sullivan S, Krasner N, Williams R. The
clinical estimation of liver size: a com-
parison of techniques and an analysis
of the source of error. Br Med J.
1976;2:1042-1043.

18. Blendis LM, McNeilly WJ, Sheppard
L, et al. Observer variation in the clin-
ical and radiological assessment of he-
patosplenomegaly. Br Med J.
1970;1:727-730.

19. Naylor CD. Physical examination of
the liver. JAMA. 1994;271:1859-1865. 

20. Gilbert VE. Detection of the liver be-
low the costal margin: comparative
value of palpation, light percussion,
and auscultatory percussion. South
Med J. 1994;87:182-186.

21. Wolf AD, Lavine JE. Hepatomegaly in

neonates and children. Pediatr Rev.

2000;21:303-310. 

22. Skrainka B, Stahlhut J, Fulbeck CL, et
al. Measuring liver span. Bedside ex-
amination versus ultrasound and scin-
tiscan. J Clin Gastroenterol. 1986;8:267-
270.

23. Zoli M, Magalotti D, Grimaldi M, et al.

Physical examination of the liver: is it

still worth it? Am J Gastroenterol.

1995;90:1428-1432.

140 CLINICAL PEDIATRICS MARCH 2005

(10607)Fishbein  2/14/05  3:27 PM  Page 140

 at UNIV OF CHICAGO LIBRARY on May 9, 2013cpj.sagepub.comDownloaded from 

http://cpj.sagepub.com/


Undetec t ed  Hepatomegaly  in  Obese  Chi ldr en

24. Espinoza P, Ducot B, Pelletier G, et al.
Interobserver agreement in the physi-
cal diagnosis of alcoholic liver disease.
Dig Dis Sci. 1987;32:244-247.

25. Sathya P, Martin S, Alvarez F. Nonal-
coholic fatty liver disease (NAFLD) in
children. Curr Opin Pediatr. 2002;14:
593-600. 

26. Kocak N, Yuce A, Gurakan F, Ozen H.
Obesity: a cause of steatohepatitis in
children. Am J Gastroenterol. 2000;95:
1099-1100.

27. Falck-Ytter Y, Younossi ZM, March-
esini G, McCullough AJ. Clinical fea-
tures and natural history of nonalco-
holic steatosis syndromes. Semin Liver
Dis. 2001;21:17-26. 

28. Davis K, Christoffel KK. Obesity in
preschool and school-age children.
Treatment early and often may be
best. Arch Pediatr Adolesc Med.
1994;148:1257-1261.

29. Robinson TN. Behavioral treatment
of childhood and adolescent obesity.

Int J Obes Relat Metab Disord.
1999;23(Suppl 2):S52-57. 

30. Schonfeld-Warden N, Warden CH.
Pediatric obesity. An overview of etiol-
ogy and treatment. Pediatr Clin North
Am. 1997;44:339-361. 

31. Walker L. Obesity. Pediatr Rev.
2001;22:250-251. 

MARCH 2005 CLINICAL PEDIATRICS 141

(10607)Fishbein  2/14/05  3:27 PM  Page 141

 at UNIV OF CHICAGO LIBRARY on May 9, 2013cpj.sagepub.comDownloaded from 

http://cpj.sagepub.com/

