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Gallium-67 Imaging in Retroperitoneal 
Fibrosis: Significance of a Negative Result 
Arnold F. J acobson  

Nuclear Medicine Section, Department of Radiology, Department of Veterans Affairs Medical Center, 
Seattle, Washington 

A patient with retroperitoneal fibrosis and right peritracheal 
and hilar lymphadenopathy was studied using gallium-67- 
citrate. No abnormal uptake was seen in the regions of 
retroperitoneal fibrosis, while there was avid uptake in 
chest lesions later shown to represent small cell lung 
carcinoma. Retroperitoneal fibrosis which does not show 
gallium uptake is most likely mature, with few inflammatory 
elements. In patients with multiple retroperitoneal and/or 
mediastinal masses, gallium imaging may be useful in 
identifying the most active sites of disease for possible 
biopsy and for subsequent monitoring of response to 
therapy. 
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R e t r o p e r i t o n e a l  fibrosis is an uncommon  condition 
of uncertain etiology which typically presents with the 
insidious onset of  abdominal  or back pain and nonspe- 
cific constitutional symptoms such as weight loss and 
malaise (1-4). Ultrasound (5), computerized tomogra- 
phy (CT) (5-8) ,  and magnetic resonance imaging (MRI) 
(7,9,10) typically demonstrate  extensive mass lesions 
encircling the abdominal  aorta and often entrapping 
one or both ureters. Although suggestive of retroperi- 
toneal fibrosis, such imaging findings can also be seen 
in association with malignancy and infection (2,5). A 
definitive diagnosis usually requires biopsy or surgery. 

Several reports have described significant uptake of  
gallium-67 (67Ga)in retroperitoneal fibrosis (8,11-14), 
but the role of  this imaging method in the evaluation 
of patients with such abdominal  mass lesions remains 
uncertain. A case is presented in which there was no 
67Ga uptake in an extensive region of retroperitoneal 
fibrosis, but avid accumulat ion at a separate site of  
malignancy. The results from this case may offer a 
perspective on the potential utility of  6?Ga scintigraphy 
in retroperitoneal fibrosis. 
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CASE REPORT 

A 72-yr-old male was admitted to the hospital because of 
progressive renal failure. The patient had been in his usual 
state of health until 2 mo prior to admission, when he began 
to develop abdominal pain and fullness and progressive dy- 
suria. On admission, his serum creatinine was 15.0 mg/dl and 
his blood urea nitrogen was 123 mg/dl. A radionuclide reno- 
gram performed with iodine- 13 l-hippuran demonstrated min- 
imal uptake and excretion, while a flow study with techne- 
tium-99m-labeled glucoheptonate demonstrated delayed but 
preserved flow to both kidneys, with a region of photopenia 
in the upper pole of the right kidney. Abdominal CT scan 
revealed extensive retroperitoneal ,soft tissue extending to just 
below the aortic bifurcation (Fig. 1 ), and retrograde pyelogram 
demonstrated bilateral ureteral obstruction. Bilateral stents 
were inserted, and following this procedure, urine flow in- 
creased substantially and serum creatinine decreased to 1.8 
mg/dt within 9 days. 

After two percutaneous needle biopsies of the periaortic 
soft-tissue mass were nondiagnostic, laparoscopic examination 
with biopsy was performed. Histologic examination of multi- 
ple biopsy specimens revealed a proliferation of typical fibro- 
cytes with varying degrees of fibrosis, findings consistent with 
retroperitoneal fibrosis. Isolated aggregations of small lympho- 
cytes were noted, but neither inflammatory cells nor evidence 
of active inflammation or malignancy were seen. 

On an initial chest radiograph, a right pefitracheal mass 
was noted (Fig. 2), and subsequent chest CT demonstrated 
marked right peritracheal and hilar tymphadenopathy. In spite 
of the results from the retroperitoneal biopsies, the suspicion 
remained that both the abdominal and chest abnormalities 
represented neoplasm, possibly lymphoma. To assess the rel- 
ative activity of the disease states in the abdomen and chest, 
and potentially to direct further biopsies, a gallium scan was 
performed. Forty-eight hours following administration of 370 
MBq 67Ga-citrate, planar images demonstrated increased up- 
take in the right mediastinum and upper chest, while both 
planar and single-photon emission computed tomographic 
(SPECT) imaging of the abdomen showed no significant ab- 
normal uptake in the periaortic mass (Fig. 3). At subsequent 
mediastinoscopy, biopsy of involved lymph nodes demon- 
strated small cell tung carcinoma. 

DISCUSSION 

Retroperitoneal fibrosis is often categorized as idi- 
opathic if the etiologic agent responsible for the inflam- 
matory process is uncertain (1,3,4), and malignant  if 
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FIGURE 1 
Abdominal CT image shows abnormal retroperitoneal soft- 
tissue mass surrounding the aorta. Inferior portion of large 
right renal cyst is also seen. 

neoplasm is present (6,10). Nonmalignant causes of 
active inflammation such as chronic periaortitis, diver- 
ticulitis, urinary leakage, and abdominal infection (1- 
4), and neoplasms including gastric, cervical, and breast 
carcinoma (10,15) have been implicated in cases of 
retroperitoneal fibrosis. While the characteristic distri- 
bution of retroperitoneal fibrosis, typically encircling 
but not displacing the lower abdominal aorta and often 
extending to below the iliac bifurcation (I), is readily 
identified by CT and MRI (5-10), the imaging appear- 
ance is not sufficiently specific to distinguish nonmalig- 
nant from malignant diseases in many cases. The recent 
observation of high signal intensity on T2-predominant 
images in some cases of malignant retroperitoneal fi- 
brosis, in contrast to the uniformly low intensity for 
nonmalignant masses, offers promise for possible non- 
invasive tissue characterization with MRI (10). While 
avid ~TGa uptake has been described in individual cases 
of retroperitoneal fibrosis (8,11-14), no series compar- 
ing imaging results in the nonmalignant and malignant 
forms has been reported. 

FIGURE 2 
Chest radiograph demonstrates wk:lening of the mediastinum 
secondary to right pedtracheal mass density. 

The rationale for performing gallium imaging in t! 
present case was that although the laparoscopy biop 
specimens had shown no evidence of active inflamrn 
tory or neoplastic cells, in light of the selective sampli~ 
inherent in such biopsies, the possibility remained th, 
other sites in the abdomen might harbor an acti~ 
process. The failure of gallium to accumulate in th 
regions of retroperitoneal fibrosis indicated that a; 
active inflammatory process was not ongoing at thes~ 
locations, thereby directing attention to the chest, where 
malignancy was confirmed at mediastinoscopy. It is 
likely that the chest and abdominal findings were in 
fact unrelated, as there was no imaging or clinical 
evidence of active tumor anywhere in the abdomen. 
The patient had a right renal cyst which had previously 
undergone percutaneous drainage, and it is possible 
that leakage of urine had been responsible for the 
development of the retroperitoneal fibrosis. 

Two histologic patterns have been described in ret- 
roperitoneal fibrosis, one containing a large number of 
inflammatory cells, and the other old-looking and rel- 
atively acellular, similar to that seen in the present 
instance (1). A gallium scan will likely be positive in 
the early stages of retroperitoneal fibrosis represented 
by the former pattern (8) and show little or no abnormal 
uptake in the later stages of the disease when minimal 
inflammatory reaction is present. Gallium imaging may 
thus be useful in predicting the likelihood of a thera- 
peutic response to corticosteroids in patients with newly 
diagnosed retroperitoneal fibrosis (16), as well as in 
monitoring response to therapy in those with initially 
positive scintigraphy. Similarly, the absence of gallium 
uptake in apparently mature retroperitoneal fibrosis 

B 

FIGURE 3 
Anterior chest image from the 67Ga scan (A) demonstrates 
avid uptake in the right medial chest extending from the hilum 
to the level of the clavicle. Anterior abdominal image (B) shows 
normal distribution of activity in the liver, transverse colon, 
and pelvis, but no uptake is evident in the area of the retro- 
peritoneal fibrosis. SPECT imaging of this same area (not 
shown) also demonstrated no abnormal gallium accumulation 
in the fibrotic tissue surrounding the abdominal aorta. In- 
creased gallium activity seen along the inferior border of the 
left lobe of the liver was localized to the region of the gastric 
antrum and proximal duodenum on SPECT and abdominal 
CT, and most likely represented either normal bowel activity 
or mild gastritis/duodenitis. 
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akes it less likely that  the fibroproliferative process 
as the result of  mal ignancy (I  7). 

While CT  and M R I  provide superior delineation of 
~e extent of  the masses of  retroperitoneal fibrosis (5- 

0), gallium-67 scintigraphy can supply distinct infor- 
nation concerning the activity of  the process stimulat- 
ng the fibrotic deposit ion (8,12).  A prospective study 

~s needed to de termine  how best gallium imaging might 

contribute to the managemen t  and follow-up of patients 
with retroperitoneal fibrosis, 
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