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— Abstract

HISTOLOGICAL CHANGES AND EXPRESSION OF NERVE GROWTH FACTOR IN
THE INFERIOR ALVEOLAR NERVE AFTER DISTRACTION OSTEOGENESIS

Bong-Wook Park?, Jong-Ryoul Kim?, June-Ho Byun*
'Department of Oral & Maxillofacial Surgery, College of Medicine, Gyeongsang National University
‘Department of Oral & Maxillofacial Surgery, College of Dentistry, Pusan National University

Distraction osteogenesis (DO) is frequently used technique in reconstruction of bony defects resulted from
tumor resection, congenital deformity, and trauma in the maxillofacial region. Although the histologic and
ultrastructural changes associated with distraction osteogenesis have been extensively described, the exact
changing of the surrounding tissues, such as nerve tissues, were still unclear. This study observed the his-
tological changes and the expression of nerve growth factor (NGF) in the inferior alveolar nerve (IAN) after
distraction osteogenesis. Unilateral mandibular distraction (0.5 mm twice per day for 10 days) was per-
formed in eight mongrel dogs. Two animals were sacrificed at 7, 14, 28 and 56 days after completion of dis-
traction, respectively. The distracted IAN and contralateral control nerve were harvested and processed for
histological and innunohistochemical examinations. The signs of acute nerve injuries, such as demyelina-
tion and partial discontinuation of nerver fiber, were observed in the distracted IAN on 7 and 14 days after
distraction. The initial remyelination and regeneration of distracted IAN were showed at 14 days after
completion of distraction. At 56 days later, the histologic features of distracted IAN was similar to those of
the normal control IAN. The expression of NGF was significantly increased in most distracted nerve tissues
on 7, 14 and 28 days after distraction. On 56 days after distraction, the expression of NGF returned to the
normal level. This study suggested that the acute IAN injury caused by mandibular distraction were mostly
recovered during consolidation period. The NGF was seemed to be induced from Schwann cell and damaged
nerve tissues, and it may have important roles in the initial healing of damaged nerves.

Key words : Mandibular distraction osteogenesis, Inferior alveolar nerve, Nerve growth factor
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Fig. 1. Mandibular distractor placed through a sub-
mandibular approach.
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Fig. 2. Radiographs demonstrating the distraction and healing of the mandible. (A) Immediately after completion of distrac-
tion showing a distraction gap. (B) 28 days after completion of distraction; note the bone consolidation within the gap.
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Fig. 3. Microscopic view of inferior alveolar nerve after Hematoxyline-eosin staining (Control (A), 7 days (B), 14 days (C), 28
days (D) and 56 days (E) after completion of distraction, original magnification, X 200).

(A) The endoneurium, Schwann cell nuclei, and node of Ranvier were regularly arranged in control nerve. (B) At 7 days after
completion of distraction, it showing the discontinuation of myelin sheath, increased dead space between the endoneurium, and
elongation of the Schwann cell. (C) There are no specific difference between 7 days and 14 days later of distraction, it showing
the disrupted nerve fiber and degenerative changes. (D) At 28 days later, the number and size of the Schwann cell nuclei
showed to decrease. (E) At 56 days later, the continuation of nerve fiber and the size of nucleus are returned to normal features.
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Fig. 4. Microscopic view of inferior alveolar nerve after Luxol Fast Blue staining (Control (A), 7 days (B), 14 days (C), 28 days
(D) and 56 days (E) after completion of distraction, original magnification, x 200).

(A) It showing intact myelin sheath and axon in control nerve. (B) There are severe myelin sheath destruction and discontinua-
tion of nerve fiber at 7 days after completion of distraction. (C) At 14 days later of distraction, we can see the some regenera-
tion of myelin sheath compared with 7 days later, but the disrupted and thinned myelin sheaths are observed at this time. (D)
At 28 days after completion of distraction, the continuation and thickness of myelin sheath are increased, and it showing return
to normal at 56 days later of distraction (E).

Fig. 5. Expression of nerve growth factor in the inferior alveolar nerve (Control (A), 7 days (B), 14 days (C), 28 days (D) and 56
days (E) after completion of distraction, original magnification, x 100).

(A) Nerve growth factor (NGF) is evenly and weakly distributed along the normal axons. (B) At 7 days after distraction, NGF
showing very strong staining in all distracted nerve fibers, and this strong expression of NGF is prolonged to 14 and 28 days
later of distraction (C and D). (E) At 56 days later of distraction, the expression of NGF is similar to control specimen.
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Table 1. Mean Values of the Image Intensity after Computerized Image Analysis (Staining Intensity/mm?)

Control 7 days later 14 days later 28 days later 56 days later
NGF 918.29 1591 .47* 1530.18* 1415.26* 960.80
(100%)" (173%)" (167%)" (154%)" (105%)"

* . There are significant changes compared with the control value after statistical analysis (Wilcoxon s rank sum test,

p<0.05).
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- relatively changed ratio of distracted nerve compared with control nerve (regarded as 100%) in NGF expression.

i, 1 mm/day $=2 e 0.25 mm# a7 vl ¥
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