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Abstract. The contribution of computed tomography
(CT), ultrasound (US), and nuclear medicine studies
in the evaluation and management of seven patients
with chronic granulomatous disease was retrospec-
tively reviewed. These modalities proved valuable in
detecting sites of infection, particularly in the abdo-
men. Three patients had liver abscesses, two had
suppurative retroperitoneal lymphadenopathy, one
had empyema, and one had a scrotal abscess. Fur-
thermore, CT or US-guided percutaneous aspiration
and/or drainage of infected material was successful-
ly performed on three separate occasions in a single
patient, obviating the need for surgery. The newer
imaging modalities are useful in the prompt diagno-
sis and in some instances non-operative therapy of
complications of chronic granulomatous disease.

The child with chronic granulomatous disease
(CGD) is predisposed to recurrent infection in multi-
ple sites including the skin, respiratory tract, lymph
nodes, liver, spleen, and bone. Often the disease is
not diagnosed until after repeated bouts of infection.
Although conventional radiography can demon-
strate sites of infection, it generally detects advanced
disease particularly in the abdomen.

The newer imaging modalities of computed to-
mography (CT), ultrasound (US), and nuclear medi-
cine have added new dimensions to the radiologic
evaluation of the patient with CGD. In this report we
present our experience using these modalities in sev-
en patients with CGD.

Methods

The medical records of seven living unrelated male patients with
CGD were reviewed. Each patient had nitroblue tetrazolium dye
reduction tests diagnostic of the disease. Radiologic studies of all

patients were analyzed with particular emphasis on CT, US, and
nuclear medicine studies. CT of the abdomen was performed on
four patients using a General Electric 8800 CT/T scanner; contig-
uous one centimeter thick sections were obtained after administra-
tion of oral and intravenous contrast. Nuclear medicine studies
were obtained in all seven patients; “’Ga-citrate scans were ob-
tained in five patients, a testicular scan using *™Tc-pertechnetate
was obtained in one patient, and six patients had *™Tc-sulfur col-
loid liver- spleen scans. Ultrasound examinations were performed
on all seven patients using commercially available static or real-
time scanners with either 3.5 or 5.0 mHz transducers. On three
separate occasions in a single patient, percutaneous interventional
procedures guided by US or CT were performed.

Results

Of the seven patients studied, all had recurrent pneu-
monias, three had liver abscesses, three had osteo-
myelitis, two had suppurative retroperitoneal ade-
nopathy, one had empyema (Patient4), and one
had a scrotal abscess (Patient5). A more detailed
summary of the clinical data is presented in Table 1.
Although conventional roentgenograms were accu-
rate in evaluating pulmonary and skeletal disease,
they were not useful in identifying intraabdominal
sites of infection. In the three patients with liver
abscesses, ultrasonography detected all lesions
(Fig.1a). CT, ¥Ga-citrate, and *™Tc-sulfur colloid
scans were performed in two of these patients and
demonstrated intrahepatic lesions in each (Fig.1b).
In one of these patients with liver abscess ¢’Ga scan-
ning also demonstrated an empyema (Fig.1c). Ret-
roperitoneal lymphadenopathy was detected by ul-
trasound in two patients. A scrotal abscess was
localized by both ultrasound and *™Tc-pertechne-
tate scintigraphy in one patient. Hepatosplenomega-
ly was present in all patients. CT scanning demon-
strated hepatic calcifications in three of four patients
scanned (Fig.2); these calcifications were visible on
abdominal radiographs in only one patient.



D. D.Stricof et al.: Chronic granulomatous disease 329

Table 1. Clinical data summary

Patient Age/age at Diagnosis Prneumonia Suppurative Skin Liver Osteomyelitis
retroperitoneal infection abscess
lymphadenopathy?

1 25 years/8 years (+) (-) (+) (+) (+)

2 15 years/7 years (+) (+) (+) (+) (—)

3 14 years/1 year (+) (-) (+) (=) (+)

4 11 years/3 years (+) (-) (+) () (+)

5 9years/7 years (+) (=) (+) (+) (=)

6 3 years/1year (+) (-) (+) (=) (-)

7 1 year/5 months (+) (+) (+) (=) (—)

@ Patients 1-6 also had suppurative lymphadenopathy in cervical, inguinal, or other peripheral locations

Fig.1a—c. Patient5. a Transverse sonogram shows abscess
(arrowheads) in posterior segment right lobe of liver. b Posterior
view of liver from *™Tc-sulfur colloid scan reveals photon defi-
cient area (arrows). ¢ Posterior and right lateral views from 9Ga-
citrate scan show hepatic abscess (arrowheads) and empyema C
(arrows)
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Fig.2. Patient1. CT scan shows hepatosplenomegaly and liver
calcifications (arrows)

Fig.3a and b. Patient2. a Initial CT scan shows hepatic
abscess. b Pigtail drainage catheter placed under CT guidance
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In one patient three separate interventional radi-
ologic procedures were performed. Initially a liver
abscess was percutaneously aspirated under ultra-
sound guidance and subsequently successfully
drained with a pigtail catheter placed using CT
(Fig.3). Several months later an enlarged retroperito-
neal lymph node was demonstrated and aspirated
using ultrasound; subsequent culture of the aspirat-
ed material yielded serratia marcescen. Appropriate
antibiotic therapy was instituted with resolution of
the suppurative adenopathy.

Discussion

In chronic granulomatous disease, recurrent infec-
tions occur secondary to the inability of the patient’s
polymorphonuclear leukocytes to destroy certain in-
gested bacteria and fungi. The inability to kill derives
from defective hydrogen peroxide formation due to
a variety of enzymatic abnormalities [17, 18]. A gran-
ulomatous tissue reaction to infection is the conse-
quence of the abnormality of leukocyte function. In
their review of 168 cases reported through 1970,
Johnston and Newman found 144 boys and 24 girls
affected by the disease [12].

The general radiographic findings in CGD have
previously been described by several authors [2, 4,
7-9, 20-22]. Since these earlier reports, the newer im-
aging modalities of CT, US, and nuclear medicine
have provided additional means of diagnosing infec-
tion. However, there is very little written about the
use of these modalities evaluating patients with
CGD [5, 10, 15, 16, 19].

Review of our data indicates that these modali-
ties can make very significant® contributions to the
management of patients with CGD. In particular,
they have proved useful in evaluating intraabdomi-
nal pathology including liver abscesses and retroper-
itoneal lymphadenopathy previously not detected
using conventional radiography. Although laborato-
ry testing is necessary to confirm a diagnosis of
CGD, the disease may first be suggested by the radi-
ologist if recurrent pneumonias, osteomyelitis, liver
abscess or hepatic calcifications are present.

We have found ultrasonography the preferred ex-
am for suspected intraabdominal complications of
CGD. The technique is very sensitive in detecting in-
trahepatic fluid-filled lesions and can also evaluate
extra-hepatic sites including the retroperitoneal
lymph nodes and peritoneal recesses for abscess.
Other advantages of ultrasonography include ready
availability, lack of ionizing radiation, and low cost.
Ultrasonography accurately detected complications
of CGD in all five of our patients with intraabdomi-
nal infection.
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The nuclear medicine agents, '*'I-rose bengal
and *™Tc-sulfur colloid, have been reported useful
in evaluating the liver in patients with CGD [5, 16,
19]. In our experience ¢’Ga-citrate was the most help-
ful scintigraphic agent. Both hepatic abscesses and
an empyema were identified using ®’Ga scanning.
Disadvantages of ’Ga scintigraphy include the rela-
tively long time required to complete the examina-
tion (up to 72 h post injection), radiation dose, and
occasional problems distinguishing colon from intra-
abdominal abscess. An advantage of “’Ga scintigra-
phy compared to sonography and *™Tc-sulfur col-
loid liver-spleen studies is the capability of wider
anatomic coverage, including whole body imaging.

Computed tomography is another alternative ex-
am in patients with suspected intraabdominal com-
plications of CGD. CT correctly identified liver ab-
scesses In two patients in whom the exam was
obtained. In three patients who had abdominal CT,
hepatosplenomegaly with liver calcifications indica-
tive of granulomatous disease was demonstrated. Be-
cause of the advantages of ultrasonography, we do
not recommend CT as the initial examination in pat-
ients with known CGD and suspected intraabdomi-
nal complications. Instead, we believe CT should be
reserved for those patients with negative ultrasono-
grams who have compelling clinical evidence for in-
traabdominal infection.

In these young patients with chronic disease,
non-operative management of complications is high-
ly desirable. Using either ultrasonography or CT,
percutaneous aspiration and drainage of infected
material can be accomplished obviating the need for
surgery in some cases.

In summary, the newer imaging modalities of ul-
trasonography, CT, and nuclear medicine have
proved useful in the prompt diagnosis and in some
instances non-operative therapy of complications of
chronic granulomatous disease.
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