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A Clinical Study for the Treatment of the Lower Extremity Fracture
Concomitant with Head Injury

Dae Yong Han, M.D. and Hyung Joo Kim, M.D.

Department of Orthopedic Surgery, Yonsei University, College of Medicine, Seoul, Korea

The head patient with musculoskeletal trauma is a challenge to the orthopedic surgeon and its inci-
dence is increasing markedly with the development of modern culture and a high velocity motor ve-
hicle.

So, for the purpose of studying the difference between lower extremity fracture concomitant with
head injury and only lower extremity fractured patients, we studied the radiologic bone union time,
serologic test and heterotopic ossification. For the control group we analysed each 10 patients of only
femur and tibia fractures.

The following clinical results were obtained by analysis of 46 patients of lower extremity fracture
concomitant with head injury, experienced in the Department of Orthopedic Surgery, Yonsei Universi-
ty College of Medicine in past 5 years from Jan. 1980 to Dec. 1984.

1. The mean age was 24.5 yrs old (2~6 yrs old) and the prevalent age was 1st and 3rd decade, and

the sex ratio between males and females was 2.8 1.

2. The most common mode of injury was auto-pedestrian injury (84.8%) and the other was falling
down injury(15.2%) .

3. The common brain injuries were cetebral contusion with skull fracture (37.0%) and cerebral con-
tusion only(34.8%). Among 26 patients who's mental states were not alert, 23 patients recovered
mental states completely.

4. Serum Calcium, Phosphate, and Alkaline Phosphatase level were no difference between the head
injury with lower extremity fractured patients and only lower extremity fractured patients.

5. There were no evidence of early bony union in the patients with head injury.

6. The formation of callus were abundant in the patients of lower extremity fracture with head in-
jury rather than the only lower extremity fractured patients.

7. The incidence of heterotopic ossification was 10.9% and all patients with heterotopic ossification
were treated with physiotherapy and all patients recovered fully.

8. The incidence of complication was 17.3% and there was no fat embolic patients.

In conclusion, there was no evidence of early bony union, but the callus formation was abundant in

the patients of lower extremity fracture concomitant with head injury.

Key Words: Lower extremity fracture concomitant with head injury.
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Table 1. Age and sex distribution
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42181012 WEALT A} 397 (84.8%) 0 2 Bl¥Y
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Sex Table 3. Classification of brain injury
Male Female Total(%) = =
Age(year) Brain injury No. of patients(%)
0~10 8 7 15( 32.6) Contusion only 16( 34.8)
11~20 3 3( 6.5) Contusion+skull fracture 17( 37.0)
21~30 10 4 14( 30.5) Intracranial hemorrhage only  6( 13.0)
31~40 6 6( 13.0) Intracranial hemorrhage+ 7( 15.2)
41~50 1 6( 13.0) skull fracture
51~60 1( 2.2) Total 46(100.0)
61~70 1( 2.2) B _
Total 34 12 46(100.0) Table 4. Initial level of consciousness
Level of consciousness No. of patients(%)
Table 2. Mode of injury Alert 18( 39.2)
Mode No. of patients(%) Drowsy 12( 26.1)
Pedestrian injury 36( 78.3) Stupor 11( 23.9)
Falling down injury 7( 15.2) Semicoma 2( 4.3)
Autobicycle injury 3( 6.5) Coma 3( 6.5)
Total 46(100.0) Total 46(100.0)
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Table 5. Category of neural residual deficit(by Garland et al.; 1985)

Class
1 Minimum cognitive deficits with minimum physical disability
It Minimum cognitive deficits with moderate physical disability
m Minimum cognitive deficits with severe physical disability
v Moderate to severe cognitive deficits with minimum to moderate physical disability
v Moderate to severe cognitive deficits with severe physical disability
Table 6. Physical disability grade(by garland et al.; 1985)
Grade
Minimum Independent walking with or without devices and spasticity involving one or
no extrimity
Moderate Walking with a walker, independence in a wheel chair, moderate assistance needed
with transfers, and moderately severe hemiparesis or a mild degree of quadriparesis
Severe Maximum assistance needed in activities of daily living and transfers and a

severe degree of hemiplegia or quariparesis
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FAo]l v A%t 79(15.2%) o] ficHTable 3). ol &)sld I1Fo] 39%(84.8%), MFo] 49(8.7
Wl Al o4le] Had Azl 189, 7 HAbH %), Vo] 3 (6.5%)¢]leHTable 7).
7h129, Eeldush 19, et 29, 7 Table 8. Sites of fracture
Table 7. Classification of neural residua Femur Tibia
Cass No. of patients(%) No. of No. of
I 39( 84.8) fracture (%) fracture (%)
I 4( 8.7 Proximal 1/3 6( 20.0) 10( 45.5)
m o( 0.0) Middle 1/3 18( 60.0) 8( 36.4)
v 3( 6.5) Distal 1/3 2( 6.7) 4( 18.1)
A% 0( 0.0 Comminuted 4( 13.3)
Total 46(100.0) Total 30(100.0) 22(100.0)
Table 9. Serologic test
Study Control
Femur Tibia Mean Femur Tibia Mean
Ca**(mg/dl) 8.3 8.5 8.4 8.4 8.1 8.3
P+++(mg/dl) 4.1 3.8 4.0 3.5 3.5 3.5
Alk. phosphatase(IU/L) 175.9 127.2 151.0 132.4 85.0 108.7
Under 15 yrs old 259.0 197.6 228.3
Over 15 yrs old 132.0 103.7 117.8

*Normal values: Ca** 8.8~11.0 mg/dl, P*** 2.5~4.5 mg/dl
Alkaline phosphatase child 60~300 TU/L
adult 30~115 IU/L
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A NEE Faol UUL, ¥ o] 1842 Treatment Femur  Tibia
o B2g 3}z s}odc). . No. of No. of
AT BAL 2902, oF 198 FE4old cases (%) _ cases (%)
I, T TAo] 108124 BE vFL 2xeY Conservative 15( 50.0) 16( 72.7)
t}(Table ). Operation 15( 50.0)  6( 27.3)
ATt AEE FA6) A 297 39614 9 Pl 1 )
et External fixation 1 1
5. WHEE HA) Sorew
) Total 30(100.0)  22(100.0)

Table 11. Durations of bone union

Femur Tibia
Study Contrudy Study Control
Duration(months) 4.7 6.9 5.1 5.8
Under 15 yrs old 2.8 2.5
Over 15 yrs old 6.0 5.9

Table 12. Rate of callus formation

Rate of callus formation of A
_ transverse diameter of diaphysis at callus formation(B) <;—-B—>
- transverse diameter of diaphysis at fracture(A)

Table 13. Rate of callus formations

Rate Range
Femur Study at callus formation Ap 1.39 (1—2.88)
Lat 1.37 (1—2.90)
at union Ap 1.28 (1—-2.27)
Lat 1.26 (1-2.46)
Control at callus formation Ap 1.21 (1—1.83)
Lat 1.21 (1—2.01)
at union Ap 1.16 (1—1.44)
Lat 1.19 (1—1.45)
Tibia Study at callus formation Ap 1.20 (1—1.49)
Lat 1.21 (1—1.50)
at union Ap 1.13 (1—1.54)
Lat 1.12 (1—1.96)
Control at callus formation Ap 1.13 (1—1.40)
Lat 1.09 (1—1.20)
at union Ap 1.12 (1—1.39)
Lat 1.06 (1—1.20)
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Fig. 1. This picture showes 37 yrs old male pa-
tients who had femur shaft fracture ¢ cerebral
contusion. The femur was united with extuberant
callus formation, 6 months after the trauma.

Table 14. Sites of heterotopic ossification

Site Cases
Kiintscher nail insertion site 2
Left shoulder 1
Right knee 1
Left elbow 1
Total 5
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Fig. 2. This picture showes 27 yrs old male pa-
tients who had femur shaft fracture ¢ frontal sk-
ull fracture. Ring shaped heterotopic ossification
at Kiintscher nail insertion site, 3 months after
operation.

Table 15. Complications

Complication No. of cases

Nonunion 1
Malunion

Chronic osteomyelitis
Callus fracture
Tibiofibular synostosis

Peroneal nerve palsy

O DD =~ NN

Total
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*Complication rate =17.3%
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Fig. 3. This picture showes 24 yrs old female
patients who had right tibia fracture ¢ cerebral
contusion. The tibia was united with formation of
tibiofibular synostosis, 4 months after trauma.
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