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Abstract. An unusual case of resolving
left lower lobe pneumonia associated
with pleural effusion is reported. The
plain radiographs and chest CT were
initially misinterpreted as showing a
late-presenting congenital diaphrag-
matic hernia (CDH). This case illus-
trates that misleading radiologic as-
sessments may occur in children with
resolving pneumonia and that upper or
lower gastrointestinal contrast studies
should be a part of the diagnostic
work-up of any case of suspected
late-presenting CDH.
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Introduction

Considerable attention has been direc-
ted in the last few years toward the late
presentation of congenital diaphrag-
matic hernia (CDH) [1, 2]. The radi-
ologic findings on plain chest radio-
graph in some children with staphylo-
coccal pneumonia, lung abscess, and
cystic bullae of the lung may be quite
similar to those seen in cases of
CDH [7]. In addition, many cases of
late-presenting CDH have been in-
itially misdiagnosed as pneumonia,
pleural effusion, and pneumothorax [1,
2, 5,9, 10, 13]. Although the clinical
course and general condition of chil-
dren with staphylococcal pneumonia
are often distinctive, it may be difficult
to differentiate radiologically between
a primary pulmonary disease process
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Fig. 1. Plain chest radiograph showing opaci-
fication in lower left chest cavity consistent
with a left lower lobe pneumonia

and late-presenting CDH. We present
an unusual case of resolving cavitary
staphylococcal pneumonia in which
the radiographic findings were indis-
tinguishable from a CDH. The correct
diagnosis was made after radiological
evaluation with a gastrointestinal (GI)
contrast study.

Case report

A 14-month-old girl presented at another in-
stitution with fever, cough, and tachypnea. A
chest radiograph was consistent with a left
lower lobe pneumonia (Fig. 1). A follow-up
plain radiograph 12 days after the onset of the
illness was interpreted as showing a case of
late-presenting CDH (Fig. 2). Chest computed
tomography (CT) was performed to exclude
the possibility of an infected cystic adenoma-
toid malformation and was also interpreted as
being consistent with a left CDH (Fig. 3). The
patient was referred to the C. S. Mott Chil-
dren’s Hospital at the University of Michigan
Medical Center for further evaluation and
treatment.

On admission, the child was afebrile,
comfortable, and did not appear septic. The

Fig. 2. Plain radiograph showing multiple
lucent areas in left hemithorax (open arrows)
in continuity with bowel gas observed in left
upper abdomen and mild shift of trachea
(arrowhead) and mediastinum toward right
side

past medical history prior to the onset of
pneumonia was noncontributory. Although
repeat plain chest radiographs were consistent
with a CDH, an upper GI series with
small-bowel follow-through revealed a nor-
mal position of the stomach, small intestine,
and colon, with the simultaneous presence of
the left lower lobe lucency observed on the
plain chest radiograph, thereby excluding the
diagnosis of a CDH (Fig. 4). Outpatient
follow-up demonstrated gradual clearing of
the radiologic findings with resolution of the
pneumonia and pneumatocele.

Discussion

Approximately 10%—28% of all cases
of CDH are diagnosed beyond the
neonatal period [2, 14]. Some authors



Fig. 3. Chest CT scan demonstrating multiple
irregularly-shaped lucent areas, misinterpreted
as a loop of bowel herniating into left hemi-
thorax

[10] have recommended that the de-
layed presentation of CDH should be
considered in the differential diagnosis
in any patient with persistent vague GI
or respiratory problems and an abnor-
mal chest roentgenogram. The accu-
racy, however, of the plain radiograph
in evaluating a suspected case of
late-presenting CDH has been debated
in the literature. Newman et al. [10]
found that the diagnosis of CDH based
on a plain chest roentgenogram was
definitive enough to proceed to opera-
tion without further studies in only 3 of
11 cases. Bonham et al. [3], on the
other hand, reported that plain radio-
graphs were adequate in all but 1 of 66
cases. Although a normal position of
the stomach does not exclude the pre-
sence of a CDH, Berman et al. [2]
found that the plain radiograph fol-
lowing the passage of a nasogastric
tube was the test that best allowed
differentiation of the diagnosis.
Various other imaging modalities
have been proposed and utilized in the
diagnosis of late-presenting CDH,
especially on the right side [5, 11, 12].
Pneumoperitoneography and contrast
peritoneography have been used; these
methods, however, are invasive and
associated with the potential risk of
complications. Real-time ultrasound is
a noninvasive method that has been
utilized to assess the integrity as well
as the mobility of the diaphragm [11,
12]. Finally, radionuclide scans of the
liver and spleen in addition to CT scans
have been recommended as a diag-
nostic tool in cases of suspected
late-presenting CDH [4]. However, a
CT san was not helpful in reaching the
correct diagnosis in the present case.

Fig. 4. Upper gastrointestinal contrast study
showing normal position of stomach and
intestine. Radiolucent areas in left lower
hemithorax are still identifiable (open
arrow), consistent with resolving cavitary
pneumonia

The diagnosis of CDH in the re-
ported case was ruled out by perform-
ing an upper GI study with small-
bowel follow-through. Some authors
[6, 8] claim that barium studies may
underestimate the extent of the already
present CDH due to spontaneous re-
duction in the erect position by the
hydrostatic pressure of barium. Ber-
man et al. [2] found that barium studies
were considered helpful in the diag-
nosis of delayed-onset CDH in just
under one-half of the studies per-
formed. However, Newman et al. [10]
concluded that contrast upper GI series
or barium enemas were a necessary
and accurate means of confirming the
diagnosis of CDH in children with
nonconclusive plain roentgenographs.
Based on the findings in this case, we
strongly agree with these conclusions,
but would further suggest that a con-
trast GI study should be performed in
all patients with suspected late-pre-
senting CDH with respiratory symp-
toms to avoid a misdiagnosis in pa-
tients with cavitary pneumonia and
radiographic findings consistent with a
CDH.

In summary, this case highlights the
importance of contrast upper or lower
GI studies in the evaluation of any case
of suspected late-presenting CDH and
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draws attention to the radiologic find-
ings observed in a child with resolving
pneumonia, which may be similar to
those seen in the patient with a
late-presenting CDH.
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