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One hundred and seventy-five °"Ga-citrate scans were performed to detect
suspected occult inflammatory processes. None of the patients had a known
malignancy. Renal activity was noted in 12 patients (6.8%,) on the 48-hr
image. These patients had either pyelonephritis, acute tubular necrosis,
vasculitis, or a renal abscess. Since delayed °"Ga uptake in the kidneys may
be the first evidence of renal disease, further investigation, including either
arteriography or biopsy, is necessary. In patients with a known malignancy,
tumor involvement must be considered.
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Gallium-67-citrate has been widely investigated as
a tumor-scanning agent (/—4). Although its lack of
specificity and the superiority of other techniques
have limited its use as a tumor seeker in many cen-
ters, %’Ga-citrate is now being used as an abscess-
seeking agent (5-/4) in patients with fever of un-
known origin or with a strong suspicion of an
abscess.

Under normal circumstances, approximately 12%
of the administered ¢’Ga activity is excreted by the
kidneys during the first 24 hr after injection (15,16).
After the first day, the liver and gut become the
major routes of excretion. Renal accumulation of
87Ga-citrate after 24 hr may be the first indication of
renal involvement with either tumor or inflammation
(17), since renal activity should not be seen on scans
obtained 48 or 72 hr after administration (16).

MATERIALS AND METHODS

Between June 1974 and September 1975, 175
%7Ga whole-body scans were performed. The scans
were usually requested for detection of a suspected
occult abscess. None of the scans in this series was
requested to detect malignancy or to determine the
extent of a known primary tumor. Prior to ¢’Ga
scintigraphy, these patients had had routine clinical
and radiologic studies that had not localized an
infectious process. The Ga was administered intra-
venously (50 xCi/kg), and the images were taken
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48 and 72 hr later on a dual 12.7-cm-crystal recti-
linear scanner with 1:2 image reduction. Activity in
the kidneys at 48 hr was considered abnormal.

RESULTS

Bilateral or unilateral renal activity on the 48-hr
image was noted in 12 patients (6.8% ; Table 1). The
abnormal activity was found in both kidneys in six
patients: two with pyelonephritis; one with pyelo-
nephritis and vasculitis; one with left renal vein
thrombosis and acute tubular necrosis secondary to
antibiotic therapy; one with Wegener’s granuloma-
tosis and severe glomerulitis, confirmed by renal
biopsy; and one with polyarteritis nodosa and ex-
tensive cortical necrosis of both kidneys, identified
at autopsy. The other six patients had increased ac-
tivity in one kidney: two patients with renal trans-
plants and acute tubular necrosis; one with acute
renal failure secondary to staphylococcal septicemia;
two with pyelonephritis; and one with hydronephro-
sis, pyelonephritis, and an upper pole renal abscess.
We present two representative cases with delayed
87Ga accumulation in the kidneys.

Case 1. A 63-year-old woman had been admitted
to another hospital 8 weeks before this admission,
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TABLE 1. ABNORMAL ACCUMULATION OF 67Ga

Patient

No. Scan finding Diagnosis Supporting data
1 Bilateral accumulation Pyelonephritis IVP, blood culture, urine culture
2 Bilateral accumulation Pyelonephritis Urine culture

3 Bilateral accumulation Pyelonephritis, vasculitis Urine culture

4 Bilateral accumulation Wegener's granulomatosis Biopsy

5 Bilateral accumulation Acute tubvular necrosis, left renal vein Renal arteriogram

thrombosis

6 Bilateral accumulation Polyarteritis nodosa Autopsy
7 Unilateral accumulation Pyelonephritis Nephrectomy showed pyelonephritis
8 Transplanted kidney Acvute tubular necrosis Renogram, clinical course

9 Unilateral accumulation Acute renal failure Septicemia

10 Unilateral accumulation Pyelonephritis IVP, pyelolithotomy

n Unilateral (upper pole) accumulation Renal abscess Angiography

12 Transplanted kidney Acute tubular necrosis Renogram, clinical course

with the chief complaints of a gradual onset of fever,
night sweats, shaking chills, progressive weakness,
and pleuritic chest pain. Physical examination at that
time was unremarkable except for decreased breath
sounds over the right lung base with scattered rales.
A chest film revealed atelectasis in the right middle
lobe; this remained unchanged during the 8 weeks.
Bronchoscopy revealed nonspecific inflammatory
changes in the right middle lobe. Laboratory tests
during that hospitalization revealed a white blood
count increasing from 7,100/mm? to 13,000/mm3
and a hematocrit decreasing from 38% to 28%
over 3 weeks. Urinalysis revealed 35 red blood cells
and 15 white blood cells per high-power field and
fine granular casts. Blood and sputum cultures were
negative. An intravenous pyelogram (IVP) revealed
nephrocalcinosis.

By the time of admission to this hospital, the pa-
tient had lost 14 pounds since the onset of her ill-
ness. Her fever continued, with occasional night
sweats. On the second hospital day, a 48-hr ¢'Ga-
citrate scan showed accumulation of $°Ga only in
the kidneys (Fig. 1). The culture of a catheterized
urine sample produced more than 10,000 E. coli,
and she was started on Keflex, 500 mg four times
a day. The patient became afebrile and remained so
for the duration of her hospital stay. Neurologic
examination following the gallium scan revealed sig-
nificantly decreased deep tendon reflexes on the right
with a marked right foot drop. Right gastrocnemius
biopsy revealed changes compatible with vasculitis
and polymyositis. Her subsequent hospital course was
complicated by gastrointestinal bleeding, hemoptysis,
and progressive renal failure, with a blood urea ni-
trogen level of 74 mg/dl, creatinine of 5.0 mg/dl,
potassium of 5.8 meq/liter, urine sodium of 59 meq/
liter, and a urine-to-plasma creatinine ratio of 10.
The creatinine clearance was 9 ml/min. For her vas-
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culitis, the patient was started on steroids and cyclo-
phosphamide with improvement in her condition,
particularly in her renal function. She was discharged
with a diagnosis of vasculitis, which was related to
her gastrointestinal bleeding, hemoptysis, renal fail-
ure, anemia, and myositis.

Case 2. A 60-year-old man was transferred for
treatment of fever, leukocytosis, left maxillary sinus-
itis, bilateral basal atelectasis, and renal failure fol-
lowing Keflex and gentamicin therapy. His creatinine
levels had increased from 4 to 11 mg/dl over 3
weeks. By the intravenous pyelogram, the right kid-
ney measured 15 cm and the left kidney 17.3 cm,

FIG. 1. Abnormal 48-hr ®Ga-citrate scan showing increased
renal activity in patient with pyelonephritis, renal failure, and
vasculitis.
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FIG. 2. Abnormal 48-hr “Ga-citrate scan showing increased
renal activity in patient with Wegener's granulomatosis.

and there was nonvisualization of the collection sys-
tems. Cultures for Mycobacterium and fungi and rou-
tine cultures of blood and bone marrow were nega-
tive. The patient continued to be febrile, his blood
urea nitrogen increased to 184 mg/dl, and his mental
status began to deteriorate. He was started on hemo-
dialysis.

Liver—spleen and brain scans were normal. Sinus
films showed bilateral maxillary sinusitis with both
air and fluid within the maxillary sinus. A 'Ga-
citrate scan showed increased activity in both kid-
neys on the 48-hr study (Fig. 2). Treatment with
ampicillin and oxacillin was started. A bilateral
antral irrigation was performed without improve-
ment. A left renal biopsy was consistent with We-
gener’s granulomatosis and also revealed severe
glomerulitis with large fibrin deposits throughout.
The patient was started on cyclophosphamide, and
3 days later his urine output increased and his renal
function improved significantly.

DISCUSSION

Gallium localization in acute pyelonephritis has
been described in several previous reports. Frankel
et al. (17) reported renal localization of ¢’Ga in
1.7% of 2,000 patients. Thirteen of these 34 pa-
tients were autopsied: nine had tumor bilaterally,
one had chronic pyelonephritis, one had acute fungal
inflammatory disease, and two had no renal disease.
In the remaining 21 patients, the 4Ga kidney local-
ization showed poor correlation with other studies,
but several of these patients did not have a complete
urologic evaluation. Frankel et al. stress the non-
specificity of %"Ga localization, and renal angiogra-
phy or biopsy may be required to determine the
exact significance of abnormal ®’Ga uptake.
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Our study shows a good correlation between ab-
normal %“Ga accumulation and other evidence of
renal disease. In several patients the first evidence
of renal involvement was the abnormal ®Ga scan.
None of our patients were found to have renal tu-
mors. This is presumably due to the patient popu-
lation studied: all had suspected inflammatory lesions
and no known tumors.

We had two patients with renal transplants and
acute tubular necrosis; both had abnormal %7Ga
accumulation. These two patients subsequently re-
covered from the acute tubular necrosis. George
et al. (/8) reported abnormal gallium uptake in
patients rejecting renal transplants. However, neither
of our two transplant patients exhibited evidence
for rejection. The mechanism of ¢’Ga uptake in pa-
tients with acute renal failure is uncertain.

In patients with abnormal accumulation of *’Ga
in the kidneys, further investigation, including either
arteriography or biopsy, is necessary since infection,
acute tubular necrosis, or vasculitis may be present.
In a patient with a known malignancy, renal involve-
ment by tumor must be considered.
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ANNUAL FALL MEETING OF THE MID-EASTERN CHAPTER

Joint Meeting of Physicians and Technologists

October 29-30, 1976 Holiday Inn Old Town, Alexandria, Virginia
Bertram Saverbrunn

Department of Nuclear Medicine

Veterans Administration Hospital

50 Irving Street

Washington, D.C. 20422

Interested physicians, please contact:

Larry W. Camper

Department of Nuclear Medicine

George Washington University School of Medicine
Washington, D.C. 20037

Interested technologists, please contact:
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1st ANNUAL WESTERN REGIONAL MEETING
THE SOCIETY OF NUCLEAR MEDICINE

October 1-3, 1976 Fairmont Hotel San Francisco, Calif.

Members and friends are invited to attend this meeting sponsored by the chapters of Northern Cali-
fornia, Southern California, the Pacific Northwest, and Hawaii. The Scientific Program Committee is prepar-
ing a program which includes selected papers as well as lectures by noted scientists. One of the latter is
Nobel laureate Emilio Segré. Abstracts will be printed in the program booklet to be distributed to each reg-
istrant at the meeting.

We look forward to seeing as many of our friends as possible in San Francisco in the best season of
the year.

For registration forms and hotel reservation cards, please write or phone:

Jean Lynch

Western Regional Coordinator
P.O. Box 40279

San Francisco, CA 94140

(415) 647-1668 or (415) 647-0/22
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