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The Callus Formation of Extremity Fracture in Head Injured Adult

Ki Hong Choi, M.D,, Chung Nam Kang, M.D., Jin Man Wang, M.D., Kwon Jae Roh, M.D.
and Kang Deuk Koh, M.D.*

Depattment of Othopaedic Surgery, College of Medicine, Ewha Womans University, Seoul, Korea

Among multple injured patients, the incidence of head injuries combined with long bone fracture is
high. In adults who present with long bone fracture and concomitant head injury, the exuberant cal-
lus at fracture site was formed. The authors analyzed 26 cases of lower extremity fracure with se-
vere head injury from January 1987 to December 1988. For the control group, we analyzed each 20
patients of only femur and tibia fractures.

The results of this study are as follows :

1. The mean age of experimental and control group were 38.4 yrs old and 40.1 yrs old, res-
pectively. The sex ratio between male and female of experimental and control group were 2.3 :
1 and 2.7 : 1, respectively.

2. The initial level of consciousness by Glasgow coma scale was mild impairement 12 %, moder-
ate impairement 65% and severe impairement 23%.

3. Serum calium and phosphate level were no specific difference between the head injury with
lower extremity fractured patients and only lower extremity fractured patients, but there was
increment of serum alkaline phosphatase level on post-trauma 1 month in head injury cases.

4. The pattern of callus formation in experimental group was different compared with control
group.

5. The formation of callus was exuberant in the severe head injury with femur fracture.

6. In experimental group, there was evidence of early bony union time compared with control
group, but there was no statistical significance (p>0.05).

In conclusion, the callus formation was exuberant in the head injury with femur fractured pa-

tient, there was different healing response compared with control group.
Key Words : Head injury, lower extremity fracture, callus.
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Table 1. Type of trauma and age group

Aba7h @kt (Table 1).
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Ne 24 R 43 AFHsE el 18, FA
T 3 9 A4 H4AW &80l 2%, HE
A+ 693 oj¢l c} (Table 2).

3. M%E

fae) AR E4AEs HITYYY B
A $58 Woar) fael, A3 Be R
eye response, motor respnose® verbal respnose
& % 7}3% Teasdaled} Jennett2] Glasgow coma
scaleg o] &3t FFF 24100 FHE A7
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o] 12%9°] %t} (Table 3, 4,).

4. FHEH HA

Table 2. Brain injury

Type No. of patients (%)
EDH or SDH 10 ( 38)
Skull fracture 7(27)
Skull fx with TSAH 1( 4)
Skull fx with TICH 2( 8)
Brain stem injury 6( 23)
Total (%) 26 (100)

Table 3. Glasgow Coma Scale

Trauma Age group (Control)

18-2930-3940-4950-50 >60 Total

Ped.- .
Auto inj, 2 (8) 7(3) 2(4) 2(1)2(9)17(17)
Fall

down 1 1 0 1 4(0)
Motor

eyelein, tD 1 0@0 0 5(3

Total 9(6) 9(3) 3(6) 2(2) 3(4)26(20)

Eye opening Spontaneous
Speech

Pain

None

Motor response Obeys

Localize
Withdrawal
Abnormal flexion
Extension

None

Oriented
Confused conversation
Incomprehensible
None

Verbal response

N RO =N WA U =N W

Responsiveness

or coma sum= L 19 points
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Table 4. Responsiveness

Glasgow coma scale No. of patients (%)

3- 8 (severe impairement) 6 ( 23)
9-11 (moderate impairement) 17 ( 65)
12-15 (mild impairement) 3( 12)
Total (%) 26 (100)

Table 5. Blood chemistry

Head injury Control
adm. 1 month adm. 1 month
Ca (mg/dl) 8.78 9.3 8.6 8.7
p (mg/dl) 4.0 4.34 3.7 4.0
Alk.phos. 100 1536 1208 127.8
(mu/ml)

Normar : Ca (mg/dl) : 8.5-10.5
p (mg/dl) : 2.5-4.5
Alk. phos. (mu/ml) : 30-115

t} (Fig. 1).

7MEEAH ¥4 AR FHRAREE 3
ol AHE A4 UEF FHA 1633 144
A FFHAT AY ML e B
= WEE =24 249 4= 23 104 o
(Fig. 2).

#JZ F49 rIEL dzIoMe HF 7}
YA olAo s FgTth 24T YEIT TEA
A¥ 1.87, R 1510191 , AFIHA 4
o 1.33, g2 1218 H&AL Eure gy
F - dizTd HEy, 281 HENE F
W AF I vy ZtFHAel #ud
(Fig. 3, 4, 5, 6).
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Table 6. Methods of treatment

Methods No. of cases (control) -
Ci{rllszni(i?;attion 3 (D

Pin and Plaster 5 (1)
Skeletal traction 2
Intramedullary nailing 10 (15)
Plate and screws 4 (1)
External fixation 1(2)
K-wire 1

Total 26 (20)
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Fig. 1. Response of callus formation.



Fig. 2. Pattern of callus formation.
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Fig. 3. Response of callus formation of fe-
mur.

? Y Head injured 1.33
4 [ Control 1.21

1N &

No. of patients

11 1.2 1.3 14 15
Fig. 4. Response of callus formation of tibia.
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Fig. 5. Fracture of femoral shaft in head in-
jured patient (A). After closed reduction and in-
ternal fixation with Brooker-Wills nail, exuber-
ant callus formation around fracturd site (B).

Fig. 6. Fracture of tibial shaft in head in-
jured patient (A). After open reduction and in-
ternal fixation with plate and screws, postopera-
tive follow-up film shows union of .fracture site,
but not exuberant callus formation (B).
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Fig. 7. Time to union of femur.
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Fig. 8. Time to union of tibia.
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