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Osseous and Central Nervous System Sarcoidosis:
Scintigraphic and Radiographic Findings
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We present a case of painful osseous sarcoid involving the tibiae
bilaterally. Lesions were initially found on plain radiographs and
on a **"Tc-MDP bone scan. The patient was also found to have
CNS involvement of sarcoidosis in the form of diabetes insipidus
and panhypopituitarism. CNS lesions were demonstrated on CT
and MR images.
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CASE REPORT

A 51-yr-old black female with a history of pulmonary sarcoid-
osis, noninsulin dependent diabetes mellitus, hypertension and
gout was admitted to the hospital with depression, anorexia, mal-
aise and left knee pain. The knee pain had worsened over several
weeks preceding admission. There were no aggravating or allevi-
ating factors relating to the knee pain. The patient had been
diagnosed with sarcoidosis 18 yr earlier when hilar adenopathy
was found on a routine chest radiograph. The patient was treated
with corticosteroids approximately 1 yr after diagnosis, but this
was discontinued after 1 mo due to marked glucose instability.
Transbronchial biopsy confirmed noncaseating granulomas con-
sistent with sarcoidosis. She had not been treated with cortico-
steroids since that time as her disease was considered inactive.

Her physical examination was unremarkable and showed no
evidence of iritis, pulmonary symptoms, pericardial symptoms or
skin lesions suggesting activity of her sarcoidosis. On the third
hospital day, the patient developed a temperature spike to 39° and
complained of worsening left knee discomfort. Aspiration of a
trace knee effusion demonstrated 500 WBC/mm?, 59% PMNss, no
crystals and no bacterial growth. Plain radiographs of both knees
demonstrated a 2.5 cm ovoid lytic lesion in the left tibial shaft
(Fig. 1A) and a 2 cm ovoid lytic lesion in the right tibial shaft (Fig.
1B). The lesions were felt to be suspicious for metastatic disease.
A "Tc-MDP bone scan was performed which demonstrated
multiple focal areas of intense tracer uptake in both lower extrem-
ities distal to the knees (Fig. 2).

A bone biopsy of the left tibia and left patella demonstrated
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FIGURE 1.
reveals a 2.5-cm ovoid lytic lesion in the anterolateral cortex of the
left tibial shaft and lucent zone in medial half of left patella. (B) A
:h-z;ovoidlyticlesioninmearneﬁoroonexofpm)dmmrnﬁbial

(A) Anteroposterior view of the left knee and tibia

noncaseating granulomas consistent with sarcoid. AFB stains
were negative, as was a serum protein electrophoresis to detect
myeloma. The patient was placed on high-dose steroids and im-
provement in her bone pain occurred over the next 24 hr.

Shortly thereafter, the patient developed episodes of psychosis
with notable polyuria and polydipsia. Subsequent CT and MRI
revealed a 1-cm hypothalamic mass and right frontal pial enhance-
ment (Fig. 3). Diabetes insipidus and panhypopituitary function
was supported by serum and urine studies and low TSH, FSH and
LH, respectively. Subsequently, the patient was transferred to a
long-term care facility where she died after 2 mo. Her interval
clinical course at that facility is unknown.

DISCUSSION

The frequency of bone lesions in sarcoidosis varies from
1% to 13% (I). It is most often seen in the short tubular
bones of the hands and feet (1, 2), but has been reported in
the spine (3), sternum (4), calvarium, pelvis (5), ribs (2),
nasal bones (2), tibia and femur (6, 7). Bone pain is present
in approximately one half of patients (8). Soft-tissue swell-
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FIGURE 2. Technetium-99m-MDP delayed images. (A) Anterior image. (B) Posterior image. (C) Lateral view of the lower extremities

showing multiple areas of increased tracer accumulation.

ing and skin lesions can also occur in conjunction with
osseous sarcoid lesions (6, 7).

The radiographic findings of the bone lesions are non-
specific and often biopsy is necessary for definitive diag-
nosis. The roentgenograms may show a lytic lesion (3) with
periosteal reaction (7), expansile cyst-like lesions (6) and
reticular, lace-like permeative changes (9). The differential
diagnosis includes metastatic lesions, lymphoma, infec-
tious processes including tuberculosis, bone infarctions
and Paget’s disease (3,10). One author also suggested in-
clusion of eosinophilic granulomas in the diagnosis (4).

Radioisotope scanning with *™Tc diphosphonate com-
pounds has been suggested to be more sensitive than plain
radiographs in detecting skeletal involvement (9). Our find-
ings support this, as more extensive and numerous lesions
were apparent on the bone scan when compared to the

FIGURE 3. CT scan of the head with i.v. contrast. An ill-defined
enhancing mass in the suprasellar cistern is consistent with CNS
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radiographs. There has been, however, a report of a child
with lytic lesions in the femur and tibia who had a negative
bone scan (/). Comparative studies with gallium imaging
were not available on that patient or ours. Increased sen-
sitivity of diphosphonate bone scanning compared to gal-
lium scanning in the detection of osseous sarcoidosis has
been described (9).

CNS involvement with sarcoidosis occurs in approxi-
mately 5% of patients (12). The cranial nerves, leptomen-
inges, hypothalamus and, less frequently, the cerebral
hemispheres, cerebellum and brain stem are generally af-
fected (13). CNS involvement usually occurs in the early
phase of the disease, in contrast to peripheral nervous
system and skeletal muscle involvement which accompa-
nies chronic sarcoidosis (12). Pituitary hypofunction is sec-
ondary to sarcoid (I4). Presentation varies from optic
nerve compromise to deficiency of one or more pituitary
hormones. Sarcoid involvement of the hypothalamus has
also been well described by demonstrating pituitary re-
sponsiveness to hypothalamic releasing hormones (I5).
Recent literature supports MRI with contrast enhancement
as the most sensitive method of detecting CNS lesions
(16). Contrast-enhanced CT has been reported to demon-
strate diffuse meningeal involvement not seen on MRI (17).

The response of neurosarcoidosis to steroids therapy has
been variable (18, 19). Radiotherapy has also been used in
CNS sarcoidosis. One author reports progressive CNS sar-
coid which responded to CNS radiation after a poor re-
sponse to steroid therapy (20,21). Cyclosporine has also
been used in a case of CNS sarcoid when the side effects of
prednisone had become intolerable (22). Although bone
pain responded rapidly to steroid therapy, our patient dem-
onstrated symptoms of hormone deficiency which neces-
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sitated replacement. Although serum angiotensin convert-
ing enzyme levels reportedly have not been helpful
predictors of CNS response to steroids in the absence of
pulmonary involvement, CSF ACE levels have been
shown to be useful in monitoring CNS sarcoid (23,24).

This complex presentation of a patient with osseous
sarcoidosis and CNS involvement demonstrates the multi-
system nature of sarcoidosis. We feel biopsy is warranted
in a patient with lytic lesions in the long bones who is at
risk for sarcoidosis. It should be remembered that the
osseous and CNS manifestations of sarcoidosis may occur
without overt or severe pulmonary disease.

REFERENCES

1. James GD, Neville E, Carstairs LS. Bone and joint sarcoidosis. Semin Arth
Rheumatism 1976;6:53-81.

2. Sartoris DJ, Resnick D, Resnick C, Yaghnai I. Musculoskeletal manifesta-
tions of sarcoidosis. Semin Roenigenol 1985;20:376-386.

3. Bundens DA, Rechtine GR. Sarcoidosis of the spine: case report and
literature review. Spine 1986;11:209-212.

4. Yono E, Pik A, Guidett-Sharon A, Witz E. Lytic Lesions of the Sternum:
Rare Manifestation of Sarcoidosis [Letter]. Am J Med 1986;81:947-948.

5. Silver HM, Shirkhoda A, Simon DB. Symptomatic osseous sarcoidosis with
findings on bone scan. Chest 1978;73:238-241.

6. Beasley EW, Peterman SB, Hertzler GL. An unusual form of tibial sarcoid-
osis. Am J Roentgenol 1987;149:754-756.

7. Lesser RS, Dadparvar S, Weiss AA, Silverstein GS, Dehoratious RL.
Aggressive lesions in osseous sarcoidosis. J Rheumatol 1988;15:510-512.

8. Neville E, Carstairs LS, James DG. Sarcoidosis of bone. Q J Med 1977;
182:215-227.

9. Rohatgi PK. Radioisotope Scanning in Osseous Sarcoidosis. Am J Roent-
genol 1980;134:189-191.

10. Oven TJ, Sones M, Morrissey WL. Lytic lesions of the sternum. Rare
manifestations of sarcoidosis. Am J Med 1986;80:285-287.

11. Redman DS, McCarthy RE, Jimenez JF. Sarcoidosis in the long bones of a
child: a case report and review of the literature. J Bone Joint Surg 1983;
65A:1010-1014.

12. Delaney P. Neurologic manifestations in sarcoidosis. Review of the litera-
ture, with a report of 23 cases. Ann Intern Med 1977;87:336-345.

13. Leeds NE, Zimmerman RD, Elkin CM, Nussbaum M, LeVan AM. Neu-
rosarcoidosis of the brain and meninges. Semin Roentgenol 1985;387-392.

14, Bleisch VR, Robbins SL. Sarcoid-like granulomata of pituitary gland: cause
of pituitary insufficiency. Arch Intem Med 1952;89:877-892.

15. Stuart CA, Neelon FA, Lebovitz HE. Hypothalamic insufficiency: the
cause of hypopituitarism in sarcoidosis. Ann Intern Med 1978;88:589-5%4.

16. Seltzer S, Mark AS, Atlas SW. CNS sarcoidosis: evaluation with contrast-
enhanced MR imaging. Am J Neuroradiol 1991;12:1227-1233.

17. Miller DH, Kendall BE, Johnson BG, MacManus DG, Logsdail SJ, Orm-
erod IEC, McDonald WI. Magnetic resonance imaging in central nervous
system sarcoidosis. Neurology 1988;38:378-383.

18. Reed LD, Abbas S, Markivee CR, Fletcher JW. Neurosarcoidosis respond-
ing to steroids. Am J Roentgenol 1986;146:819-821.

19. Brooks J Jr, Strickland MC, Williams JP, Vulpe M, Fowler HL. Case
Report: computed tomographic changes in neurosarcoidosis clearing with
steroid treatment. J Comput Assist Tomogr 1979;3:398-399.

20. Feilbelman RY, Harman EM. Sarcoid meningoencephalitis treated with
high-dosage steroids and radiation [Letter]. Ann Intern Med 1985;102:136.

21. Bejar JM, Kerby GR, Ziegler DK, Festoff BW. Treatment of central
nervous system sarcoidosis with radiotherapy. Ann Neurol 1985;18:
258-260.

22. Kavanaugh AF, Andrew SL, Cooper B, Lawrence EC, Huston DP. Cyclo-
sporine therapy of central nervous system sarcoidosis [Letter]. Am J Med
1987;82:387.

23. Qlark WC, Acker JD, Dohan FC, Robertson JH. Presentation of central
nervous system sarcoidosis as intracranial tumors. J Newrosurg 1985;63:
851-856.

24. Rubinstein I. Central nervous system sarcoidosis [Letter]. J Neurosurg
1986;65:265.

The Joumal of Nuclear Medicine ¢ Vol. 36 * No. 3 * March 1995





