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Radiation Induced Rib Fractures on Bone Scan after Breast Cancer Surgery

Hae Won Kim, M.D.", Kyoung Sook Won, MD.", Seok Kil Zeon, MD.", and Jin Hee Kim, MD
Departments of ‘Nuclear Medicine and “Radiation Oncology, Keimyung University, School of Medicine, Daegu, Korea

Purpose: This study is to evaluate rib fractures on bone scan in breast cancer patients treated with breast cancer
surgery and radiation therapy and to evaluate its relation with radiation therapy and operation modality.
Materials and Methods: Two hundred seventy cases that underwent serial bone scan after breast cancer surgery
and radiation therapy were enrolled. Bone scan and chest CT findings of rib fracture were analyzed. Results: The
rib uptake was seen in 74 of 270 cases (27.4%) on bone scan and 50 cases (18.5%) were confirmed to have rib
fracture by chest CT. The rate of modified radical mastectomy in patients with rib fracture was significantly higher
than that in patients without rib fracture (66.0% vs. 27.0%, p=0.000). The rate of additional radiation therapy to
axillar or supraclavicular regions in patients with rib fracture was significantly higher than that in patients without
rib fracture (62.0% vs. 28.6%, p=0.000). Rib fracture was seen most frequently at 1-2 years after radiation therapy
(51.9%) and single rib fracture was seen most frequently (55.2%). Of total 106 rib fractures, focal rib uptake was
seen in 94 ribs (88.7%) and diffuse rib uptake was seen in 12 ribs (11.3%). On one vyear follow-up bone scan,
complete resolution of rib uptake was seen in 15 ribs (14.2%). On chest CT, the rate of fracture line in ribs with
intense uptake was significantly higher than that in ribs with mild or moderate uptake (p=0.000.. The rate of
presence of fracture line in ribs with focal uptake was significantly higher than that in ribs with diffuse uptake
(p=0.001). Conclusion: Rib fracture in breast cancer patients after radiation therapy was related to radiation
portal and operation modality. It should be interpreted carefully as a differential diagnosis of bone metastasis.
(Nucl Med Mol Imaging 2009:43(4):287-293)

Key Words: Breast cancer, bone scan, radiation therapy, rib fracture
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Table 1. Comparison between Cases with Ipsilateral Rib Fracture (Positive) and Cases without Fracture (Negative) on Bone Scan in Patients with Breast Cancer

after Surgery and Radiation Therapy

Positive (n=50) Negative (n=196) p-value
Age () 48.0+9.2 47.519.6 0.751
Weight (kg) 58.9+8.1 57.4+75 0.149
Operation
MRM® 33 53
BCP? 17 43 0.000
Radiation field
Chest wall or breast only 19 140 0.000
Additional SCL® and/or axilla 31 56
Total radiation dose (Gy) 56.6+6.4 58.7+5.9 0.182
“Modified radical mastectomy, ®Breqst conserving procedure, 9Supraclavicular lymph node region
U AsaA4E BAY, 59(1.9%)= F5 CTolA olda =37, 244 (48.0%) A 7] S&&H o] Blom, 114
AL 2 F A} UmA 84 (3%) = E9E §5 CT (22.0%) 1A 271 SZFES B 74 (14.0%) 1A 3
7h ol 5= WS g1 Qloleh Mol S=zde] Below, 4l o)ife S==dL 84
(16.0%) oA vebster WARD A8 & 27000 5=
2. 5ZTHol AT +F 1¥A &2 +9 " Aol e 717421 €] 7170 1 miRke] 270(1.9%), 1'd0l
SZzdo] BT F 50¢leF 1A > 19615 Al 2 Abel7h 5570(51.9%), 2dellA 3 Ate]7t 3570
HIW ST SEa o] WA 1o Ak A5 FAl A (33.0%). 3 /el 1471(13.2%) k.
B O%8A 2 w3 Hlaste] folg ol it SEEo] AT AAEE T35 ¥R 5E]
(48.0+9.2 y vs. 475%96 vy, p=0.751). SF=do] LAt 227H(20 8%) 2 HZ7} 718 =43, Al AR v WA =
3 DA 2 ] AR A FFAL] fFeljk Afol= Zol 2170(19.8%), 207H(18.9%) = Bel A skt 1 9
SAATHE8.948.1 kg vs. 57.4%75 kg, p=0.149). SZFZH0] T WA 5ZoA= 1271(11.3%), I+ ‘ﬂ’ﬂﬂ SFo] 97
WS o] ™A o ol Ml Wy EAES (85%), A% WA 5Fc] M(09%) £22 5ZFHo]
A3 A7t FelsAl =UH66.0% vs. 27.0%, p= A AT SEFEL BT 539 ¥F 5 GAFA
0.000). B3 SE&do] WA o] 1A 2 7ol H] dEE A
3l ool fdopt =y Hxd Fejo] F7hE AR =200A Bl sEaE e AR5 Aes voke A
A5E 3 A7 A EUTHE20% vs. 286%,  FH7F BM(35.8%), T5E AF7F 4570 (425%), At HH
p=0.000). L&k, S=do] BT 9] ¥ Ee 8 7F230(217%) em, AFHAETE F3S SaF ol 9l
of ek T WART ZAbES 18R] 982 w3 &Pl 7k /IS (83.7%), &+ 1271(11.3%) = Vebstth(Fig. 1, 2). A3
tH(56.646.4 Gy vs. 587459 Gy, p=0.182) (Table 1). 7t A=t §89 BANME S48 HHE B A
TG AR AEESE 26t SR W Mol 5242 F vk A37F 367H(28.3%), 5% A
EE Hwskls W, W - EAE s F el Ak A 7y 3570(37.2%). A3 AF7F 237H(24.5%) 2 TSt
B 3 A= 18%(9/49), <ot gaxdot JH*“ E bt gty *ﬂ%—e— HRl 12709 =242 vkt
x4 Bk b XEE e A 65%(24/37), AF7F 20(16.7%), % AH7F 1071(83.3%) = el
e el g BARd X8Rt 3 A 9%(10/110) 3 AE e %’*A%E}(Hg 3).
Hop gadoly} =y HzA —‘?«HOHE WA A8E S=do] A 19 § 35 S270lA HHFHA
& 739 14%(7/50) & fe1gk ZFolE BAtHp=0.000). o] Wsh= eds] Akbxl Zlo) 1570(14.2%), <kl A
o] 4770(44.3%), M3t} Qi Aol 3471(32.1%) oM, ©]
3. 53249 I &4 #4 T 4 Z2700] glol & 4 3l Aol 1070(9.4%) Avk
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Hae Won Kim, et al. Radiation Induced Rib Fractures in Breast Cancer Patients

Figure. 1. A 54 years old woman with left breast cancer underwent radiation therapy to the left chest wall after modified radical
mastectomy. One year after radiation therapy, bone scan (A) reveals a focal infense uptake in anterior arc of the left 6th rib. At
the same period, chest CT (B) shows a fracture line in the corresponding region (arrow). After one year, follow-up bone scan (C)
shows complete resolution of previous uptake in the left 6th rib.

Figure 2. A 59 years old woman with left breast cancer underwent radiation therapy to the left chest wall, and supraclavicular and
axillary regions after modified radical mastectomy. Three years after radiation therapy, bone scan (A) reveals a focal moderate uptake
in anterior arc of the left 5th rib. At the same period, chest CT (B) shows callus formation in the same site (arrow). One year later,
follow-up bone scan (C) shows decreased infensity of a previous uptake in the left 5th rib.

Figure 3. A 36 years old woman with left breast cancer underwent radiation therapy to the left chest wall, and supraclavicular and
axillary regions after breast conserving procedure. One year affer radiation therapy, bone scan (A) reveals two diffuse mild uptakes
in anterior arc of the left 2nd and 3rd ribs. At the same period, chest CT (B) shows callus formations in the same sites (arrow). Two
years later, follow-up bone scan (C) shows complete resolution of previous uptakes in the left 2nd and 3rd ribs.
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