Reduced Hemithoracic Uptake 8% c-MDP
Bone Scintigraphy: An Underrecognized Sign of
Massive Pleural Effusion—A Case Report
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The uptake of 9™Tc-methylene diphosphonate (MDP) in ma-
lignant pleural effusions and, rarely, in nonmalignant pleural
effusions has been well documented in the literature. Al-
though the exact mechanism of uptake in these conditions
remains unclear, there have been attempts to use the bone
scintigraphic features of pleural effusion to predict sensitivity
and specificity for malignancy based on pleural fluid cytol-
ogy. It has been suggested that activity in the chest in-
creases with an increase in effusion volume. We report here,
however, a case of malignant pleural effusion, that showed
reduced hemithoracic activity in contrast to the expected
increased activity. Our experience highlights the need for an
open and inquisitive mind to avoid diagnostic pitfalls when
confronted with a bone scintigram showing reduced uptake
unilaterally or bilaterally in the chest.
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camera equipped with a general-purpose collimator. The
resulting images demonstrated generally reduced accumu-
lation of °™Tc-MDP in the left hemithorax (Fig. 2). In
addition, focally increased uptake was noted in some ribs,
consistent with previous thoracotomy with or without me-
tastases.

DISCUSSION

Increased thoracic uptake of bone imaging agents is well
known to occur in a variety of situations, including pleural
effusion. Although rare reports have been published on
benign pleural effusions accumulating bone tracer, the cur-
rent literature is dominated by studies demonstrating in-
creased activity in malignant pleural effusioris-4). The
exact mechanism for the uptake is unknown but several
factors are believed to be responsible. Altered capillary
permeability in the pleura resulting from tumor invasion
probably plays an important rol®), but metabolic effects
(pH, etc.) induced by tumor cells may increase the amount
of,¢alcium, and phosphorus in the effusion. Passive diffusion
of ®°"Tc-MDP may be responsible for the uptake in benign
effusion @,5). In our patient, pleural deposits were observed

I%*Jring surgery, and this probably was responsible for caus-

ing the large effusion. The negative cytology of the pleural

r?Iuid, however, did not rule out a malignant cause, espe-

}:ially in the overwhelming clinical circumstances suggest-
rr}g tumor involvement and in view of the known low yield
ﬁom aspiration cytology.

To our knowledge, with the possible exception of one
case report®), there is a paucity of data in the literature
showing reduced uptake of bone-imaging agents in pleural
effusion. The previous study6) showed reduced® Tc-
hexamethylene diphosphonate uptake in the hemithorax as-
sociated with massive pleural effusion in a patient known to
have breast cancer. There was, however, doubt about the
validity of the finding, as the patient had undergone a
previous mastectomy on the same side, which also could
cause chest wall photopenia. In the case of our patient, there
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were no mitigating circumstances for the reduced uptake
other than the large effusion, which was confirmed by the
radiograph and followed by aspiration.

The possible explanation for the reduced *™Tc-MDP
uptake in this patient's left chest is photon attenuation
caused by the large pleural effusion, asituation analogous to
a photon-deficient bladder during renography in patients
with urinary retention who are unable to void before scan-
ning. There is, however, no clear explanation as to why
some patients with malignant effusion show increased up-
take in the thorax compared with others demonstrating a
relative photopenia. The clue may lie in the size of the
effusion (i.e., the larger the collection, the higher the photon
attenuation). Furthermore, there may be impaired diffusion
of the bone tracer into the pleural cavity, which isfilled with
fluid under tension.

CONCLUSION

Malignant pleural effusions, contrary to common belief,
may show reduced uptake on bone scintigraphy. The con-
dition is often seen but rarely described. A photopenic
hemithorax is probably the result of a large effusion, but
further research is required to elucidate the mechanisms of
in vitro as well as in vivo uptake with specia reference to

FIGURE 1.

Chest radiograph showing | effusion.
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FIGURE 2. Anterior (left) and posterior (right) ®mTc-MDP bone
images. Relative photopenia is visible in left hemithorax, and focal
increased uptake is visible in ribs.

the type of cells, their number, rate of proliferation, and the
pH of effusion.
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