Case report

V/O Matched Defect Larger than Hiatal Hernia

Itself

Jason W. Wachsmann, Chun K. Kim

Department of Radiology, Division of Nuclear Medicine and Molecular Imaging, Brigham and Women’s Hospital, Harvard

Medical School, Boston, MA, USA

Abstract

We present the case report of a patient 83 year old female who developed progressive shortness of breath and subsequently
underwent scintigraphic evaluation of her symptoms with a ventilation/perfusion scintigraphic exam. A matched perfusion defect
was seen involving the basal segments of the left lower lobe. Following this, the patient was examined with a contrast enhanced
CT of the chest to further investigate the defect, which revealed compression of the bronchi and vasculature of the left lower lobe
basal segments by the hernia larger than the actual hernia. To our knowledge there has not been a case report of a large hiatal

hernia as a cause of matched lower lobe defect.
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Introduction

Ventilation/ perfusion (V/Q) matched defects with
associated with radiographic abnormality (i.e. triple
matched defects) in the lower lung zone have traditionally
been interpreted as representing an intermediate probability
of pulmonary embolism,™ especially if perfusion is absent.”
While a diaphragmatic hernia may cause a V/Q matched
defect in the lower lobes,**! it is easily differentiated on
radiography or computed tomography (CT) from other
causes of matched defect and, therefore, does not generally
cause incorrect scan reading. On the other hand, if the extent
and size of the matched defect could not be explained by the
mass of the hernia alone, other causes should be looked for.
We present a case of external compression of the left basal
segment vessels and airway by a large hiatal hernia with
associated matched ventilation and perfusion defects in the
basal segments of the left lower lobe not entirely accounted
for by the mass of the hiatal hernia.
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Case Report

The patient is an 83-year-old female with biopsy-proven
lung adenocarcinoma that developed shortness of breath
and clinical concern for pulmonary embolism. V/Q
lung scintigraphy was performed for further evaluation
of possible pulmonary thromboembolic disease as a
source of the patient’s new onset shortness of breath.
Dynamic ventilation scintigraphic imaging of the lungs
was obtained using Xenon-133 gas in the anterior and
posterior projections (only posterior images shown). This
was followed by the injection of 4 mCi technetium-99m
macroaggregated albumin through the left antecubital
vein, and subsequent scintigraphic imaging in multiple
projections.

Large matched defects involving virtually the entire
basal segments of the left lower lobe were seen as well as
a perfusion defect corresponding to the known left upper
lobe malignancy [Figure 1]. Follow-up CT angiogram
was then performed in the further evaluation of
pulmonary embolism, which demonstrated no evidence
of pulmonary thromboembolic disease, but rather a large
hiatal hernia compressing the lower lobe pulmonary
vasculature and airways [Figure 2]. Relatively decreased
pulmonary vasculature and associated air trapping
seen in the CT images demonstrated by the differences
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Figure 1: Scintigraphic images from a ventilation/perfusion (V/Q) scan. (a) Dynamic ventilation portion of the exam performed with Xenon-133,
which demonstrates the ventilation defect in the left lower lobe (large arrow). (b) Corresponding perfusion portion of the exam which shows the
matched defects involving virtually all of the basal segments of the left lower lobe (large arrows) as well as the moderate perfusion defect in
the medial portion of the left middle lung zone (small arrows) that was secondary to the known tumor

Figure 2: Contrast-enhanced computed tomography (CT) images
from the same patient. (a) Transaxial CT image in a lung window
near the level of the carina shows the known left upper lobe
tumor. (b) A set of transaxial CT images in a lung window at the level
of the left lower lobe which demonstrates the hiatal hernia narrowing
the adjacent airway and vessels (white arrow). (c) A coronal
reformatted CT image in soft tissue window that also shows the
compression of the left lower lobe basal segment airway and
vasculature (white arrow)

when compared to the contralateral right lower lobe,
corresponding to the scintigraphic findings.

Discussion

Triple matched defects on V/Q scintigraphy and
associated chest radiograph involving the lower lung
zone are classically interpreted as intermediate probability
of pulmonary embolism."! Anatomic correlates causing
the defects, like a hiatal hernia in this case, are easily
differentiable from other causes and can, therefore,
be appropriately categorized. While the defect on
scintigraphy caused by hiatal hernia typically reflects the
herniated portion itself, we noticed that the extent and
size of the matched defect could not be explained by the
hernia alone. This was supported by the follow-up CT
angiogram which demonstrated no evidence of pulmonary
thromboembolic disease, but rather compression of the
adjacent lower lobe pulmonary vasculature and airways
by the hiatal hernia. There was also associated, relatively
decreased pulmonary vasculature and associated air
trapping, corresponding to the scintigraphic findings. To
our knowledge, this is the first case report of such findings.
We suggest that when ventilation and / or perfusion defect
in the lower lung zone is larger than the hernia itself,
interpreting physicians look for other etiology (external
compression of the bronchovascular tree in this case) that
may also explain the patient’s symptoms.
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