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Significance of MIBI scintigraphy in a patient with 
hydatid cyst and parathyroid adenoma 

 CASE PRESENTATION 

The patient was a 17-year-old boy                     
complaining of generalized pain in the bones, 
especially in the dorsal torso. The pain evolved, 
about 2 years prior, at the dorsal thoracic area 
and progressed all over the body. During the 
work-ups, the parathyroid hormone (PTH)                
levels were as high as 589 pg/ml. The patient 
was referred to a thoracic surgeon, who found a 
large cystic lesion, possibly a pulmonary hydatid 
cyst, which is not epidemiologically rare in the 
region. The thoracic surgeon prescribed a                
biphasic methoxy isobutyl isonitrile (MIBI) scan 
to localize the adenoma. At the department of 
nuclear medicine, the patient was injected with 
15 mCi 99mTc MIBI (Pars Isotope, Tehran, Iran) 
and underwent a planar and single photon  
emission tomography (SPECT) imaging 15 and 
120 minutes later. A double head gamma camera 
(ADAC Forte, Philips, Milpitas, CA) was used 
with a 128×128 matrix size, 3-degree azimuth, 

and 15 minute stops. The thyroid uptake in the 
initial 15-minute image was washed out in the 
120-minute delayed image, however, a discrete 
adenoma was localized in the left upper                    
mediastinum (figure 1). There was also a rim of 
intense activity around a photon deficient, round 
area, with a diameter of approximately 10 cm, 
corresponding to the intra-thoracic cyst, in the 
chest X-ray (figure 2). Adenoma was not                     
reported in the previous ultrasonographic                
examination. The surgeon required a clearer  
anatomic localization, for which he could                 
optionally choose either repeated biphasic MIBI 
with SPECT/computerized tomography or            
radio-guided occult lesion localization (ROLL). 
The ROLL was conducted with an injection of 3 
mCi MIBI, 3 hours before surgery. The operation 
was carried out through a small collar incision 
and with the guidance of a gamma probe 
(Surgiguide, PNPMed, Tehran, Iran); the highest 
activity was localized within the thymus, which 
was resected. The most active region was 
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ABSTRACT 

A 17-year-old boy with hyperparathyroidism exhibited a large cyst in the left 
hemi-thorax on his chest X-ray. The cyst was identified as a hydatid cyst. He 
was referred for biphasic methoxy isobutyl isonitrile (MIBI) parathyroid scan. 
A discrete ectopic parathyroid was detected in the left upper mediastinum in 
addition to accumulation of the MIBI tracer in the cyst wall. Using                     
radio-guided occult lesion localization with an injection of 3 mCi 99m                  
Tc - MIBI in the morning of the operation day, an ectopic adenoma was 
detected with a gamma probe within the thymus, resected with a consequent 
decline of serum high parathyroid hormone (PTH). This report is remarkable 
in two different aspects: the importance of radio-guided localization of 
ectopic adenoma, which in this case was within the thymus, and the 
accumulation of MIBI in hydatid cyst wall, as a unique report of this condition. 
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marked using clips, as the possible site of the 
adenoma. No discrete nodule was detected                
surgically or noticed after a gross pathological 
examination. As the surgeon was not convinced 
that he had already found the adenoma, he                 
extended the operation with sternotomy and 
dissected a few subcentimer lymph nodes in the 
mediastinum including the aorto-pulmonary  
region. Concurrently, the frozen sections              
identified the parathyroid adenoma within the 
thymus gland and the intra-operative PTH was 
reported to be reduced to 10.1 in the peripheral 
blood sample. Then the surgery was completed. 
The bone pain was relieved, with the follow up 
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PTH of 5.6, two weeks after the surgery. After 
recovery and a gap period, the patient                     
underwent a lateral thoracotomy for the                 
resection of the hydatid cyst, which was                    
accomplished without complications. No other 
hydatid cysts were detected elsewhere,                 
including in the liver. The patient is doing well 
without any particular complication. With                 
reporting this case, we intend to document the 
accumulation of MIBI in the hydatid cyst wall in 
literature for the first time and we highlight the 
importance of ROLL to detect ectopic                         
parathyroid adenoma in complicated situations.  
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Figure 1. Biphasic MIBI scintigraphy (15- and 120-minute delayed) illustrating ectopic adenoma in both, anterior planar (panel A) 
and SPECT images (panel C); the activity in the hydatid cyst wall is also prominent in panel A and B, and blue marker in panel C indi-

cates parathyroid ectopic adenoma. 

Figure 2. Intra thoracic hydatid cyst with intense accumulation of MIBI within the cyst wall. The image was acquired after the 
surgery for parathyroidectomy with in-place stitches; blue markers indicate hydatid cyst. 
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DISCUSSION 

This is the first report of MIBI uptake within 
the wall of a hydatid cyst. This disease is                   
endemic in Iran (1) with a predilection for lungs 
and then liver, as noted at the referral centers 
including our hospital (2). The accumulation of 
the MIBI in the hydatid cyst wall has not been 
observed before. We illustrated the chamber of 
the hydatid cyst as a photon-tepid area like               
other cysts with the intense tracer avidity in the 
wall. MIBI is a tumor marker agent, however, it 
also enters and remains within the mitochondria 
of the metabolically active cells including the 
myocardium and parathyroid adenoma (3). Our 
report underscores the metabolic activity of the 
hydatid cyst wall. 

The significance of biphasic MIBI scintigraphy 
for the detection and localization of adenoma is 
well documented (4, 5); however, the use of MIBI 
as an intra-surgical guide for assistance with  
lesion localization is a new tool in this field (6). 
ROLL is a known procedure for many operations 
including those for the breasts (7). Nevertheless, 
the application is an advent technology in case of 
many other tumors including parathyroid               
adenoma. In the current case, the role of the 
ROLL was remarkable mainly due to the location 
of the ectopic adenoma within the thymus gland 
and particularly as the adenoma was not                   
capsulated or forming a palpable nodule. The 
experienced thoracic surgeon did not find any 
palpable nodule within the thymus in this case. 
The appropriate and routine use of ROLL in such 
surgeries may assist the surgeon and reduce the 
operation time and extension of the surgery. 
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