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Diagnosis and Treatment of Brown Tumor

Yong Jin Cho, M.D., Ph.D., Yung Min Cho, M.D,, Seung Min Na, M.D.*, and Sung-Taek Jung, M.D., Ph.D.*"

Department of Orthopedic Surgery, Chosun University College of Medicine,
*Department of Orthopedic Surgery, Chonnam National University College of Medicine, Gwangju, Korea

Purpose: Brown tumor is a tumor-like disease that can occur as a linked disease of hyperparathyroidism which can causes osteoporosis,
osteitis fibrosa cystica, pathologic fractures. Brown tumor has been reported as a case report, but there is no comprehensive report on the
exact diagnasis and principle of management for osseous lesion. The purpose of this study is to report the treatment and results of osseous
lesions through 5 cases.

Materials and Methods: From February 2004 to May 2015, five cases of Brown tumor were diagnosed in Chosun University Hospital and
Chonnam National University Hospital orthopedic department. Medical records and radiographs were reviewed retrospectively. Parathyroid
tumors were surgically removed, and surgical treatment and observation were performed for orthopedic osseous lesions.

Results: The mean length of the long axis of the symptomatic osseous lesion was 6.2 cm (4.5-9.0 cm). An average of 7.6 (range, 3 to 14)
of high uptake osseous lesion showed in whole body bone scan. The absolute value, T-score and Z-score of the vertebrae and proximal
femur were adequate for diagnosis of osteoporosis using dual energy X-ray absorptiometry bone mineral density at diagnosis and recovered to
normal at the last follow-up. In laboratory tests, serum concentrations of total calcium, ionized calcium, inorganic phosphorus, serum alkaline
phosphatase, and parathyroid hormone were helpful to diagnosis and normalized upon successful removal of parathyroid adenoma or cancer.
Conclusion: For accurate diagnosis of Brown tumor, it should be accompanied by systemic examination as well as clinical symptoms,
laboratory tests and radiologic examination for osseous lesions. And a good prognosis can be expected if the hyperparathyroidism is treated
together with the comprehensive treatment of osseous lesions.

Key words: bone density, parathyroid hormone, spontaneous fractures
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Table 1. Demographic Data
Case No. Sex

roid adenoma)©| 49, ¥4 (parathyroid carcinoma)
o] 193t}

2 =

B HARRE s A 9 3T FA] Al T AR HAL
AFE G5EP 2 AVTE B AHAL A4 EFAF HAKtech-
netium-99m-Methyl diphosphonate scintigraphy), °IU %]
HAA &4 AlZH(dual energy X-ray absorptiometry) ©]
83 UL HANE Aottt @Ay HAM AR &
A9 HF FA] A] 3 F Z(total calcium), 84 o235 2
< (ionized calcium), % F714 2l(inorganic phosphorus),
4 YARJIEAH 0| E(serum alkaline phospatase), 4+
A 2R 8% 55, €% 24 A4 (blood urea nitrogen,
BUN)¢t &% A#ote]d(creatinine)E S75t3th. AFH o

H29) olcm)E o1§3tol 200, HA BFA ALY
NESY e A5 E SR,

2 I

G A b o F 34 BES TA% 59 1942 AY
3 U] ool Wl 2-671 e AAE A £ 5, 28
£, A4 Feighe TASH itk B0l v, T, A4S
o, 4V AHolL} A14Isl5o] Ak

1Al Al A2 WAL QA= B9k WA EFAF AARS B
7.6 G3-142H)elA AP S7Hd SHgHo] T E oM,
4ajo1A FIE T BN AAMS 52 S 2 salt-and-
pepper pattern)o] WA=t 2% A Al AAE G2t
A PrHd S8S 2ache TN A52 A7 ¥t 6.2
cm (4.5-9.0 c) itk EUE HAMS FS0]| 4] Arizi(absolute
value, g/cm?)Z 4% A B3t 0.716 g/cm’ (0.606-0.812 g/
cm)A oM, & F 0903 g/cm’ (0.884-0.922 g/cm)E 5
7hetitt. AFolA T-g3 Z-32 < A 47 ¥+t -3.30

Age at diagnosis (yr)

Case 1 Male 28 Left upper arm
Case 2 Female 21 Right proximal tibia
Case 3 Female 28 Right upper arm
Case 4 Female 43 Right upper arm
Case 5 Female 52 Both hip

Symptom location

Symptom duration

Trauma history

Follow-up duration (mo)

2 hours Fall down 48.0
2 months None 24.0
3 months None 24.0
3 months None 25.0
6 months None 39.0
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(-4.10--2.40), -3.36 (-4.50--2.40)°110H, & FA] A] Z
Z} Bt -1.35 (-1.80--0.90), -0.85 (-1.00—-0.70)2 FAF= At
=9 qEIZA Ao & A B 0.553 g/cm’ (0.398-
0.787 g/cm?)A L™, £& F 0.973 g/em® (0.917-1.032 g/
cm)E 71ttt 9] tEZolA T-33 Z-32 & A 7
7 G -2.96 (-4.50—-1.20), -2.85 (-4.60—-1.200H.oH, =
Al Al Z¥2F 54t 0.30 (-0.10-0.70), 0.76 (-0.10-1.20)2 A=
HTable 2).

AR A B 2 $& A ¥ 9.98 mEq/L
(6.0-15.8 mEq/L)io™ RE oA HAH4.2-5.1 mEq/L)E
O} =2 2hS Bk Bt 40.829(1-90Q) o] A=l o,
X% ZA] Al Bt 452 mEq/L (4.1-4.8 mEq/L)E RE d|o
A Aoz GAEI ULk Y o] L8t gl & A Wt
3.68 mEq/L (3.1-4.3 mEq/)2o™, HE oA HAH2.2-2.6
mEq/DETH 52 3HS B3tk B 31.8Y(4-70Y) 7ol FAs)
H9lon & A A] B+ 2.4 mEq/L (2.3-2.5 mEq/DE 2
E Aol HAF GAE Uk @4 T4 AL & A B
1.74 mg/dl (1.1-3.1 mg/d)¥2H, 3.1 mg/dIE Ho|d Case
45 AT YA 4ol A= 25 3H2.5-5.5 mg/d)Ert W

= N0 AN
5 oaEd

Table 2. Results of Bone Marrow Density (BMD)
BMD spine
Absolute value

Al FAEIL ATt Bt 75U(9-166Y)t] BAdst=E9.oH,
&= A Al B 3.34 mg/dl 2.5-3.6 mg/d)E EE oA
B FAE D AT B SEERIZAT0|E: & H Bt
1,909.8 U/L (230-5,625 U/D)3 2™, = oA Z34H35-129
U/DETH =2 3hS B3k B 88U (60-380Y) 7ol HA)s}=]
Qow HE A Al B 184 U/L (83-457 U/L)AoH, 457
U/LE B2l Case 3= ALt Y A] 4oflof|A= 25 34 |4
3 St B S 2R & A i 1,439.6 pg/ml
(284-2,646 pg/m)FoH HE oo HAH9-55 pg/ml)HTt
2 @2 Bk B 109Y€(1-2609)5He]l A/4dst= 9l om,
ZZ FA] Al Bt 23 pg/ml (8-35 pg/mlZE HE dlof|A] gAF
A= AUt BUNS =& A B+ 11.6 mg/dl (4.4-19.2
mg/d)¥or RE dlof A HAH10-26 mg/d)olAd o & &
FE FA Al 1A FAE AFFo] WA Case 1914
27.7 mg/dI2 EA Z3Ect €34 Idote|de & A 3
+ 0.68 mg/dl (0.4-1.1 mg/d)F.oH RE oo A BAK0.8-1.2
mg/dDel o A =& & HF FA] Al Case 194 1.25
mg/dIZ #A] S = ArHTable 3).

AdhellAl W& 27t HolA A LAY Ak

o o] WA

Case 1 0.755  0.922 -3.30 -0.90 -3.10
Case 2 0.715  0.907 -3.20 -1.10 -3.80
Case 3 0.672  0.911 -3.50 -1.27 -4.50
Case 4 0.812  0.891 -2.40 -1.67 -2.40
Case 5 0.606  0.884 -410 -1.80 -3.00

-0.70 0.787 1.032 -1.20 0.70 -1.20 1.00
-0.75 0.432 0.935 -3.18 0.30 -3.56 0.60
-0.90 0.428 0.988 -4.20 -0.10 -4.60 -0.10
-0.90 0.722 1.001  -1.70 0.70 -1.30 1.20
-1.00 0.398 0917  -4.50 -0.10 -3.60 1.10

Dx, value at diagnosis; LFU, value at the last follow-up.

Table 3. Results of Laboratory Tests

Inorganic

lonized calcium
phosphorus

(mEa/L)

Total calcium
(mEg/L)

Case No.

Serum alkaline
phospatase

Parathyroid

Creatine
hormone

(mg/dl)

Case1 134 41 4.3 2.4 1.6 3.6 752 95 1,380 8 184 277 1.1 1.25
Case 2 6.0 4.4 3.1 2.3 1.7 36 5625 195 1,591 24 4.4 5.8 0.4 0.5
Case 3 6.8 4.7 3.7 2.5 1.2 25 1,159 457 1,297 35 6.2 7.5 0.5 0.5
Case 4 7.9 4.8 3.8 2.4 3.1 3.6 230 90 284 15 10.1 9.5 0.5 0.5
Case5 158 4.6 3.5 2.4 1.1 34 1,783 83 2,646 33 192 147 0.9 0.7
NR 4.2-51 2.2-2.6 2.5-56.5 35-129 9-55 10-26 0.8-1.2

Dx, blood concentration at diagnosis; LFU, blood concentration at the last follow-up; BUN, blood urea nitrogen; NR, normal range.
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Figure 1. A 28-year-old male who visited Chonnam National University Hospital with left shoulder pain as he fell off his bed (case 1). (A) Plain
radiograph showed a cystic lesion with fracture in the left humeral shaft. (B) The presence of hemosiderin deposition and fibrous stroma explains
the low intensity on T2-weighted magnetic resonance imaging. (C) A multifocal hot uptaked bony lesions and fractured left humerus were observed
at whole body bone scan. (D) Both hip plain radiography performed before parathyroidectomy showed geographic pattern osteolytic bone lesions
in both acetabulum, right proximal femur, left femur shaft. (E) Flexible intramedullary nailing for left humeus shaft pathologic fracture and right
parathyroidectomy for parathyroid adenoma were performed. (F) In the areas of bone resorption, the replacing fibroblastic tissue contains numerous
osteoclast-like giant cells (H&E, x200). (G) On the both hip plain radiograph for 4 years after surgery, osteolytic osseous lesion were remodeled.
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Table 4. Brief Clinical Summary

symptomatic Number of affected bones

bone lesion (cm)

Orthopedic surgery

Biopsy results

Endocrine surgery of parathyroid

Case 1 9 14 (both humerus, skull, pelvic ~ Left humerus, closed reduction,  Right parathyroidectomy Parathyroid
bone, both femur, both tibia) and intramedullary elastic and subtotal thyroidectomy adenoma
nailing
Case 2 7 3 (both tibia, skull) Open bone biopsy Right superior parathyroidectomy  Parathyroid
adenoma
Case 3 4.5 8 (right humerus, multiple ribs,  Right humerus, wide excision, Parathyroidectomy and right Parathyroid
pelvic bone, right 4th and reconstruction using tumor  subtotal thyroidectomy adenoma
metacarpal bone head) prosthesis
Case 4 6 6 (both humerus, skull, pelvic Open bone biopsy Parathyroidectomy Parathyroid
bone, both femur) adenoma
Case 5 4.7 7 (both humerus, skull, left Left femur, prophylactic Right thyroid lobectomy Parathyroid
femur, pelvic bone, both tibia) compressive hip screw fixation  and parathyroidectomy carcinoma
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