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Alterations in Serum Levels of Receptor Activator of Nuclear Factor- B
Ligand and Osteoprotegerin in Patients with Head Injury and Fracture

Shin Young Park, Kuen Tak Suh, M.D.*, Chang Hoon Ryu, M.D.*,
Seung Hun Woo, M.D.*, Jung Sub Lee, M.D.*, Seong-Gang Kim'

Department of Orthopedic Surgery, Pusan National University School of Medicine,
Pusan National University School of Medicine*, Department of Nuclear Medicine,
Pusan National University School of Medicinef, Busan, Korea

Purpose: Receptor activator of nuclear factor- # B ligand (RANKL), osteoprotegerin (OPG) have been shown to be important
regulators of osteoclastogenesis during bone remodeling, and their expressions were examined during fracture healing in a mouse
model of tibial fracture. However, studies linking RANKL and OPG in patients with head injury and fracture are lacking. We
evaluated the changes in serum levels of RANKL and OPG in patients with head injury and fracture (head injury group) and
in patients with fracture (fracture group) and compared these with levels found in healthy control subjects.

Materials and Methods: 18 male patients of head injury and fracture and 20 male patients of fracture alone were enrolled.
20 healthy men were recruited to serve as controls. Within the first few hours of admission to hospital, at 4, 8 and 12 weeks
after injury 20 ml of blood were obtained from 18 patients with head injury and fracture and 20 patients with fracture only.
Results: RANKL levels were significantly lower in the head injury group than in the fracture group at 8 and 12 weeks after
injury. OPG levels were significantly higher in the head injury group than in the fracture group at 4, 8 and 12 weeks after
injury. RANKL/OPG ratios were significantly lower in the head injury group than in the controls immediately after and 4, 8 and
12 weeks after injury, and were significantly lower in the head injury group than in the fracture group at 8 and 12 weeks
after injury.

Conclusion: We have shown changes in the profiles of RANKL, OPG and RANKL to OPG ratio. The altered RANKL, OPG
and RANKL/OPG ratio in the head injury group lasted longer than in those of the fracture group.

Key Words: Head injury, Fracture, RANKL, OPG
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Table 1. Details of the patients with head injury and fracture
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Age

Case (yrs) Gender Head injury Fractures Glasgow coma scale Period to operation (days)
1 54 M Epidural hemorrhage Skull, ribs, femur 9 7
2 27 M Diffuse head injury Tibia 6 7
3 35 M Cerebral contusion Ribs, tibia, foot 12 3
4 42 M Intracerebral hemorrhage Skull, clavicle, humerus 9 12
5 57 M Cerebral contusion Femur, tibia 12 3
6 30 M Diffuse head injury Femurs, metacarpals 7 4
7 41 M Subdural hemorrhage Skull, forearm both bone 8 9
8 40 M Intracerebral hemorrhage Pelvis, tibia 4 14
9 59 M Subdural hemorrhage Tibia 9 4
10 24 M Subdural hemorrhage Femurs 7 6
11 36 M Diffuse head injury Ribs, femur 9 5
12 45 M Intracerebral hemorrhage Tibia 5 14
13 28 M Diffuse head injury Ribs, clavicle, tibia 10 10
14 37 M Subdural hemorrhage Skull, ribs, humerus 8 12
15 39 M Diffuse head injury Pelvis, humerus 8 8
16 50 M Diffuse head injury Humerus, femurs 6 7
17 46 M Diffuse head injury Forearm both bone, tibia 9 7
18 52 M Epidural hemorrhage Skull, femur 10 13




Table 2. Details of the patients with fracture

Age Periods to
Case (yr5) Gender Fractures operation
(days)

1 35 M Femur 2
2 37 M Humerus 3
3 46 M Clavicle, humerus 1
4 52 M Tibias 2
5 29 M Talus, metatarsal 3
6 33 M Femurs 5
7 47 M Humerus, tibia 4
8 51 M Femur, tibia 8
9 29 M Pelvis, femur 3
10 46 M Ribs, femur 2
11 47 M Forearm both bone 2
12 41 M Ribs, tibias 4
13 30 M Forearm both bone 1
14 40 M Tibias, metatarsal 2
15 41 M Tibia 3
16 35 M Femur, tibia 12
17 51 M Clavicle, tibia 2
18 50 M Clavicle, ribs, femur 5
19 58 M Femur, tibia 8
20 31 M Tibias 3
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Fig. 1. The RANKL Ilevels of the three groups were
expressed in terms of the pg/ml immediately after injury,
4, 8 and 12 weeks after injury (statistically significant
difference, *; Head injury and fracture group and control
group, **; Fracture group and control group, ***; Head
injury and fracture group and Fracture group).
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Fig. 2. The OPG levels of the three group were expressed
in terms of the pg/mL immediately after injury, 4, 8 and
12 weeks after injury (statistically significant difference, *;
Head injury and fracture group and control group, **;
Fracture group and control group, ***; Head injury and
fracture group and Fracture group).
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Fig. 3. The RANKL/OPG levels of the three groups were
showed immediately after injury, 4, 8 and 12 weeks after
injury (statistically significant difference, *; Head injury and
fracture group and control group, **; Fracture group and
control group, ***; Head injury and fracture group and
Fracture group).
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