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Risk Factors for Subsequent Contralateral Hip Fracture
following Osteoporotic Hip Fracture Surgery

Kyung-Jae Lee, M.D., Ph.D., Jung-Hoon Choi, M.D., Hee-Uk Ye, M.D.,
Young-Hun Kim, M.D., Kyung-Hwan Lim, M.D.”

Department of Orthopaedic Surgery, Keimyung University Dongsan Hospital, Keimyung University School of Medicine, Daegu, Korea

Purpose: This study examined the risk factors contributing to subsequent hip fractures in patients with
osteoporotic hip fractures.

Materials and Methods: Between March 2008 and February 2016, 68 patients sustained a subsequent
contralateral hip fracture after surgery for a primary osteoporotic hip fracture (Study group). The pa-
tients were compared with 475 patients who had been followed up for a minimum of one year with

Received October 15, 2020
Revised November9, 2020
Accepted December 31, 2020

““Correspondence to:
Kyung-Hwan Lim, M.D.
Department of Orthopaedic Surgery,
Keimyung University Dongsan
Hospital, 1035 Dalgubeol-daero,
Dalseo-gu, Daegu 42601, Korea
Tel: +82-53-258-4771
Fax: +82-53-258-4773
E-mail: osmdlkh@gmail.com

Financial support: None.
Conflict of interests: None.

M E
B
X Be B Zkokm ek Bt

a unilateral osteoporotic hip fracture (Control group). The demographic data, bone mineral density
(BMD), osteoporosis medication, osteoporotic fracture history, comorbid disease, type of surgery, pre-
operative, postoperative ambulatory capacity, and postoperative delirium in the two groups were com-
pared.

Results: The demographic data, BMD, osteoporosis medication history, comorbid disease, type of sur-
gery, and postoperative delirium were similar in the two groups. At three months after the primary sur-
gery, the poor ambulatory capacity was significantly higher in the study group than the control group
(p<0.001).

Conclusion: The ambulatory capacity after primary surgery is an important risk factor in the occurrence
of subsequent hip fractures after osteoporotic hip fracture. Cause analysis regarding the poor ambula-
tory capacity after surgery will be necessary, and the development of a functional recovery program and
careful management of the walking ability recovery will be needed.
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Fig. 1. Flow chart of the study. f/u: follow-
up.
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Table 1. Modified Koval Score

Walking ability Score
Independent community ambulators 5
Community ambulatory with cane or walker/crutches 4
Independent household ambulators 3
Household ambulatory with cane or walker/crutches 2
Activity confined to room (creeping or rolling) 1
Non-ambulators 0
Table 2. Fracture-Type in the Study Group
Second fracture
First fracture

Neck Trochanter
Neck (n=28) 14 (50.0) 14 (50.0)
Trochanter (n=40) 9(225) 31 (77.5)

Values are presented as number (%).
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Table 3. Demographic Data of the Study and Control Group

Characteristic Study (n=68) Control (n=475) p-value
Age at 1st fracture (yr) 76.91+6.0 75.82+6.27 0.179
Age at 2nd fracture (yr)  79.69£6.08 N/A N/A
Sex (M/F) 14/54 116/359 0.488
Height (cm) 156.13+8.18 156.2+12.94 0.967
Weight (kg) 53121166  5791+36.44 0.282
BMI (kg/m?) 21.66+3.69 271524274 0.291

Values are presented as meanstandard deviation or number only.
N/A: not available, M/F: male/female, BMI: body mass index.

Table 4. Characteristics of the Study and Control Group

Characteristic (it:gi) (E c;r;’zgl) p-value

Bone quality at 1st fracture 0.658
Normal 1 7
Osteopenia 9 75
Osteoporosis 44 258

Spine BMD (T-score) 2974128 —271£1.32 0.164

Femur BMD (T-score) —2.99+095 -2.66+0.97 0.020

Osteoporosis medication 39 247 0.408

Type of osteoporosis medication* 0.563
None 29 228
PO bisphosphonate 25 150
IV bisphosphonate 4 24
Teriparatide 5 20
Others' 5 53

Values are presented as number only or meantstandard deviation.
*Total No. of patients: Study group (n=68); Control group (n=475).
"Others: vitamin D, calcium, Evista. BMD: bone mineral density, PO: per
oral, IV: intravenous.
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Table 5. Characteristics of the Study and Control Group

Characteristic Study (n=68) Control (n=475) p-value
Previous fracture history
Previous vertebral fracture 35 182 0.038
Previous forearm fracture 2 14 >0.999
Comorbid diseases
Cardiovascular disease 46 293 0.342
Respiratory disease 5 43 0.644
Neurologic disease 19 105 0.284
Postoperative delirium 19 (27.9) 51 (10.7) <0.001
Type of surgery 0.125
Fixation 43 246
Bipolar endoprosthesis 18 137
Total hip arthroplasty 7 92
Ambulatory capacity
Preoperative ambulatory capacity 4.01£1.04 4.66+0.64 <0.001
Postoperative ambulatory capacity at three months 2.96+0.94 4.01+0.84 <0.001
Values are presented as number only, number (%), or mean+standard deviation.
Table 6. Multivariate Logistic Regression Analysis
Characteristic Study (n=68) Control (n=475) p-value
Femur BMD (T-score) —2.99+0.95 -2.66+0.97 0.249
Previous vertebral fracture 35 182 0.713
Postoperative delirium 19 51 0.191
Preoperative ambulatory capacity 4.01+1.04 4.66+0.64 0.330
Postoperative ambulatory capacity at three months 2.96+0.94 4.0140.84 <0.001
Values are presented as meantstandard deviation or number only.
BMD: bone mineral density.
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Fig. 2. Frequency of the periods between the initial fracture and a sec-

ond fracture.
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