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A Cause Analysis of Missed Fractures in an Emergency Medical Center

Deuk-Hyun Park, M.D., Sung-Sil Lee, M.D., Dong-Un Kim, M.D., Hyun Young Cho, M.D.,
Young-Geun Lee, M.D., Jun-Su Kim, M.D., Jin Jun, M.D., Young-Sik Kim, M.D.,
Young-Rock Ha, M.D., Tae-Yong Shin, M.D.

Department of Emergency Medicine, Bundang Jesaeng General Hospital, Korea

Purpose: A missed fracture is a very common occurrence in the Emergency Department (ED) and can have
serious results because of delays in treatment, resulting in long-term disability. It is aso one of the most com-
mon causes leading to medical legal issues. We analyzed the causes of missed fractures by using a bone scan
which is known to be an effective tool for diagnosing bony lesions.

Methods: We reviewed the medical records of trauma patients who underwent a bone scan after being dis-
charged the ED from September 2006 to March 2008. Cases of missed fractures were identified by using elec-
tronic medical records to review each diagnosis. Definition of missed fracture was read after bone scan by radi-
ologist. We decided that there was no fracture if we read ‘trauma-related lesion’ or ‘cannot rule out fracture’ on
a bone scan read by aradiologist. Enrolled patients were analyzed by age, sex, time until bone scan and Injury
Severity Score (ISS). Patients were divided into two groups, aert mentality and not-alert mentality, so there
were split between a diagnosis group and a missed fracture group. |SS was also used in determining the severi-
ty of the patient” sinjury upon discharge from the ED.

Results: A total of 532 patients were enrolled in this study. Of those, 487 patients were in the diagnosis
group, and 45 patients (8.4%) were discovered to have had a fracture. Of the 45 missed fracture patients, 34
patients (6.4%) had one-site fractures, 8 patients (1.5%) had two-site fractures, and 3 patients (0.6%) had three-
site fractures. The most commonly missed fracture was multiple rib fractures (18 patients, 30.5%), followed by
lumbosacral (LS) spine fractures (10 patients, 16.9%), thoracic spine fractures (8 patients, 13.6%), and clavicle
fractures (6 patients, 10.2%). Mean age was 50.12+ 18.54 years in the diagnosis group and 57.38 + 16.88 years
in the missed fracture group. For the diagnosis group, the mean |SS was 9.03+ 8.26, but in the missed fracture
group it was17.53+9.69. Missed fractures were much more freguent in the not-alert mentality (p<0.01) and in
the high ISS (ISS> 16) group (p<0.01).

Conclusion: Missed fractures occur most frequent in patients of old age, not-alert mentality, and high ISS.

* Address for Correspondence : Young-Sik Kim, M.D.
Department of Emergency Medicine, Bundang Jesaeng General Hospital,
255-2, Seohyun-dong, Bundang-gu, Sungnam, Gyeoggi-do, Korea
Tel : 82-31-779-0099, Fax : 82-31-779-0839, E-mail : emckys@dmc.or.kr
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Multiple rib and spine fractures were found to be the most frequent missed fractures, regardliess of trauma
Key Words: Bone scan, Trauma, Missed fracture

severity. This study also shows a high possibility of clavicle and scapula fractures in patients with severe trau-

ma. (J Korean Soc Traumatol 2009;22:37-43)
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(Fig. 1). A7} 279(57.3%) 78, A7} 208(427%)H ol ow 7htE
gxre] A%, AA Fod 7haE 24 RE B R o Aol M FA7F 23(511%) 18, A7} 22(489%) v o] A L.
T Wago] AlE IRE TSI oH 9 FAE o e ZAFAA 1FE -] de A$Uh 347
Ao E 49 717k AT oeEd wE AFE (755%), 2% &4l v 7457t 898 (178%), 37-& =
H7] 9Jste] ool HEF Aok HEsA] Xg AR ol e AS7F 38 (67%) 01t Al e Ht
e ool WEd e AEY Gt fle 4 346135395 YYstdy, 7gE ZEo] AN"E FellA
& goste] o] WEsA @ Aok Hastth = ¥ 586+597°—% deadt, JdFAME HF
e FTE WFe 9o SHEAHANA HAT W &4 11541156 W27 AA7} AdEgen 7igy 247
ZZ A (injury severity score: ISS)E ©] &34, SFE M= H 176+240c3:]_oﬂ A} Aol EASH o2
e AdrIEe EdFFHTE 168 ol ASE FoletAl Ao AAE Al EATHp=0002). E45%5
71082 AU 52 FH Afde EFHUT 3 Aol v A Ao Hd EdTSHTE 9031826
A HER] A2 O 5 ZHE JYsa, FHTS A, e ZATNAME 175297H R ot T
7F 370 o]l Bee v 5= S-E FYso FE SAASE FoA ETTHTE B2 T e
3FATH(7) Aes &+ AATHp<0.01) (Table 1).
2ok ZATAA AA R 2] SARIEE B
3. SAEN ot 55 =40] 189(305%) 2 7 Bk 8
Z ZHo] 104](169%) & F HAE BYth 1 Jo= F
ZAFE 2k5.9] BAIMEE SPSS for Windows 1205 A} F ZAdo] 84(135%), M= ZHo] 69(102%), T =
&ote] -Gl FUE 3 184 ¥ +& T 44 F FA-o] 49(68%), & Ao 49(68%), AHF &
2 Jto]l Al A8e T AL FodS pd00s & Aol 39(51%), ¥l& =4, Tz =4, €34 =4, 43
Aol SAACE Fog ALE HFsA = T4, FET 24, T2 T4 7 14(17%) 9 <A
£ EAHTable 2)
Table 1. Baseline characteristics of patients
Diagnosis Group Missed Group p-value
Patients No. 487 (91.6%) 45 (8.4%)
Age(years) 50.12+18.54 57.38+16.88 p=0.01
Sex (M:F) 279:208 23:22
Fracture Site No. 1 site 34 (75.5%)
2 sites 8 (17.8%)
3sites3( 6.7%)
Admission Days 3457+35.27 58.60+59.73
Examination Days 11.47+11.46 17.64+24.02 p<0.01
ISS 9.03+8.26 17.53+9.69 p<0.01
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