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Serologic Markers of Excessive Callus formation
in Traumatic Brain Injury Patient

Hee-Gon Park, M.D., Yeon-Jun Kim, M.D.

Department of Orthopedic Surgery, Dankook University Hospital, Chon-an, Korea

Purpose: Among patients with multiple traumatic fractures, a tendency to form more callus exists in groups
with multiple fractures combined with traumatic brain injury. This retrospective study evaluated the hematolog-
ic factors that might be useful to predict callus formation by comparing serologic tests and clinical and radiolog-
ic results in two groups.

Methods: From January 2000 to December 2010, patients with femur shaft fractures were divided in two
groups: one without traumatic brain injury (control group: 32 cases), and the other with traumatic brain injury
(study group: 44 cases). We evaluated routine serologic exams and the amount of callus formation during the
follow-up period.

Results: Only the alkaline phosphatase level was statistically different between the two groups, not the White
blood cell count, C-reactive protein, total calcium, and lactate dehydrogenase level. The amount of callus forma-
tion on the antero-posterior radiograph at the last follow up period was 74.9% in the study group and 42.1% in
the control group. Then lateral radiograph showed 73.2% callus formation rate in the study group and 31.8% in
the control group.

Conclusion: In routine serologic exams, the two groups had no significant differences, except for the alkaline
phosphatase level. The group with traumatic brain injury had much more callus formation, but there was no
reliable factor to predict callus formation on the routine serologic exam.
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Table 1. Sex distribution
Fx*. only Fx.& TBI' Total
Male 24 24 48 (61.5%)
Female 20 8 28 (38.5%)
Total a4 32 62 (100%)
* Fx.: Fracture
" TBI: Traumatic brain injury
Table 2. Injury mechanism
Fx. only Fx. & TBI Total
Motorcycle TA 7 7 14 (26%)
Driver TA 9 5 14 (26%)
Passenger TA 3 10 13 (24%)
Fall down 9 3 12 (16%)
Ext. 2 8 10 (13%)

* Fx.: Fracture

" TBI: Traumatic brain injury
* TA: Traffic accident

' Ext: Exetra
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Table 3. Classification of brain injury

Brain injury No. of patient (%) Treatment
Contusion 8 (25%) Conservative (100%)
Intracranial hemorrhage 16 (50%) Hematoma evacuation (43%)
Intracranial hemorrhage+Skull Fx. 6 (19%) Hematoma evacuation (100%)
Ext. 2 ( 6%) Halovest (100%)

Total 32 (100%)

* No.: Number
" Fx.: Fracture
' Ext.: Exetra

Table 4. Injury Severity Score and Glassgow Coma Scale in

two groups
Group ISS* GCS'
A 3.6 (2-6) 11.4 (9-12)
B 14(1-2)

* |SS: Injury Severity Score
" GCS.: Glassgow Coma Scale
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Fig. 1. Serologic Analysis Serologic analysis taken from the
patient at the time of 1 week after the injury (Scale:
Log. (Logarithmic function) applied.)

Tableb5. Serologic analysis
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Fx. & TBI Fx. only p-vaue
WBC (/ul) 9071+ 2872 10568 + 5204 0.876
ALP (IU/L) 252+190 146+112.1 0.014
CRP (mg/dL) 8.93+5.69 9.3+5.70 0.457
Ca(mEg/L) 7.8+0.9 8.4+0.62 0.678
LDH (U/L) 635+ 94 639+ 274.7 0.074
* Fx .: Fracture
" TBI: Traumatic brain injury
¥ WBC: White blood cell
¥ ALP: Alkaline phosphatase
I CRP: C-reactive protein
' Ca Calcium
** | DH: Lactate dehydrogenase
Table 6. Method of Treatment
IM nailing Plate & screw Conservative
Fx. only 23 19 0
Fx. & TBI 25 7 2
Tota 48 (63%) 26 (35%) 2 (3%)

* [M: Intramedullary
" Fx.: Fracture
* TBI: Traumatic brain injury
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Fig. 2. 51 year-old patient who had Rt. femur shaft Fx. with cerebral contusion combined. X-ray on admission and 22 months after
the IM nailing, shows extuberant callus formation around the fracture site
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Fig. 3. Callus formation Diameter measured at the time of
maximum callus formation

Table 7. Calus formation

Initial (mm) Maximum callus (mm) Rate
Study AP 29.7 AP 54.2 74.90%
LAT 29.2 LAT 52.2 73.20%
Control AP 29.3 AP 39.8 42.60%
LAT 295 LAT 37.7 32.00%

* AP: Anteroposterior
" LAT: Latera

e RN

Fig. 4. Fractures were assessed for the presence of sharp fracture margins which was compared with latter radiographs to determine
changes. Bone density (sclerosis) at the fracture margins, periosteal reaction and its subsequent incorporation into the cortex,
callus density, bridging (Arrow) at the fracture site, defined as a bone union
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