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Abstract

PRELIMINARY STUDY ON HISTOLOGIC CHANGES IN THE NERVE AND SURROUNDING TISSUES
AFTER INFERIOR ALVEOLAR NERVE TRANSPOSITION IN RABBITS

Hyun Chul Song
Division of OMFS, Dept. of Dentistry, St. Vincent"s Hospital, The Catholic University

Purpose : The purpose of this study was 1) to find nerve damage after inferior alveolar nerve transposition and 2) to examine whether
the soft tissue or bone changes around the nerve produce the compression to the nerve in the healing period.

Materials and Method : Inferior alveolar nerve was exposed through the bony window and the scratch was made in the bone to be
thought as the inferior alveolar canal. Suture was made after the nerve was repositioned. The nerve and surrounding tissues were
examined with the light microscope and the fluorescent microscope before surgery and at 1 month, 3 months, and 5 months after

surgery.

Results : After surgery, the epineurium was damaged and the nerve was divided to several fascicles covered with the perineurium The
newly formed fibrous connective tissue and vessels were seen around fascicles. There was new bone formation. However the nerve

was not compressed by the connective tissue or the new bone.

Conclusion : The results of this study suggest that neurosensory disturbances after inferior alveolar nerve transposition are resulted by
the direct trauma in surgery rather than the compression to the nerve by the scar or new bone formation in the healing period.

Key words : Nerve transposition, Compression, Inferior alveolar nerve, Neurosensory disturbance
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Fig. 2. Light micrograph 1 month after inferior alveolar nerve transposition. Note the nerve was divided into several fascicles surrounded by the
perineurium. The newly formed loose fibrous connective tissue and vessels were seen around fascicles. H&E X 40(A) X 100(B)
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Fig. 3. Light micrograph 3 months af
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ter inferior alveolar nerve transposition.
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Note the loose fibrous connective tissue was increased more around
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Fig. 4. Light micrograph 5 months after inferior alveolar nerve transposition. Note the more dense fibrous connective tissue was seen around

fascicles. H&E X 40(A) X 100(B)
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Fig. 5. Fluorescent micrograph 1 month after inferior alveolar nerve transposition. Note the new bone formation was not remarkable. Multiple stain
X 40(A) X 100(B)

Fig. 6. Fluorescent micrograph 3 months after inferior alveolar nerve transposition. Note the new bone formation was seen between Calcein
stain(green) and Alizarin Red S stain(red). Multiple stain X 40(A) X 100(B)

Fig. 7. Fluorescent micrograph 5 months after inferior alveolar nerve transposition. Note the new bone was increased and the irregular surface
became smooth. Multiple stain X 40(A) X 100(B)

F7h gl FEE AN dojdny TR vE AL, 257 < Seddon2] axonotmesisel] 8 BE = A2 £, X

FHOE Sunderland?= AAEAE 15 FAN S5RAAE 7 7k AT BR olgo] vehte A9d a5
H35le] 1592 neurapraxia® A ZHAl 7ol v A& A A& o okS perineurium<- -f-%] = 27 endoneural tube7} 4 WHe 297, 4%
whz) b7 QLA AT YA 0 F nin|EE= Al 9 o]z} &} -2 perineuriumo] =4} 1k epineurium?t 2] 2 & 74 $-o]H

353




[y&+TZotorEi 9 3515/ | - Vol. 25, No. 4, 1999

(6]

S5 Seddon 2] neurotmesisell 3 FE & Ao}t 34 1, A3 3
oA FEES utEo] A7), 45 Fl A 272 neuroma
A axon AW B AE7EEH, 5
b

b A o] Bobsatel S o) £8o] B sttt

=

k1 o HU ofd

o 12 o

o
A

A

=2

> oo Ol
©on
by X

ox M

AASNE Al Foto g B S 7| E Qe
o Ao & & Ui AL
pineuriumol] 4;45]01 ol 7)€ perineuriuml 2 =&
4ol AR hEEE F2]¥E 212 epineuriumo] 4% 34 of
7P ¢ 7o)t A9 S ok Yol = 44 HelE 5 9
2402 ARHL A7 7 AAHAL A S 750 4%
A 6FAE AU 440 R HRATT sgl o, 17
) ]94 5% o)Al Ald =™ perineuriume] E#Eo] ¥ ¥y
THQ 715 A5t AT ST, 2 Adel A & F 1)
ol & L% 7“}_«] 9L Seddonz} Sunderland®] 257 2=
=g epineurium P8 33 o] A &3] { Tr% ?: A 7
Seddon¢] neurapraxiat} Sunderland®] 15+ &4 Axo|AY 1
B0 23 epineurium] @3k £4F dk= |schem|c blockA = ¢}
H|akAl AztEo] 3l 5o] maA dojd Zlor AzEn 1

o
TR
| o=
)
)
52
b1
JHU
N o

(o}

2
]
14
al

L
D

oﬁ

= rr X d

o
o

o o2

et A AAE Bleb] flake] & A /A 9] Zo] Aok
2 Afole AR e HAE Ao & AR AR HT

A7 ANEA L olF S EANA 41 24 & 93
U AAR FARE vEEoR Z2ET A= Y
olF #419 Fk AAGL LA F AN S Aepro] A
A9 Fe Bk gA 2 ol e R E A Ys
< 1= H, Rosenquist’= o] WA 44 2 Al A7l A
o7 Qlste] B &4 & S Aol A4kt Kan 59&
olF FHE EATE

il AL ol A A Z}to] o]
S A B B2 A 7tol o] YRyt
Hrohe go] A Zto]ie] 9o
AR glo o]
102 AlS H

FS 7131 epineuriumol]
80mmHge] Statol™ Al
77t A8 X} o Spiet? &AM & 5 U
N4, 57H o T8 A3 thd F9lo A xFet
7beE 3 QAR APsAEE As B 5 AN
H29] FH Eoko] woll gA AU F
= Holi QA ol AfA 7“Xﬂ§%‘
A3 AW WH-E hehS 7187 Boke W59 A oS
= P45 Wis Ao® *@%‘%E‘r- 2739

29 EHFES AT F AT B

et = ASAA A7t dojop &

{Vé 3 20mmHgf>ﬂ/\1 30mmHg= ¢t
A

_1'-1 >\‘

T X

|

o

g 0wy
HELo] o frgzhe] Aok A ZF o] BWol AT
748 20mmHg °]/F tete 02 A zbEA] ghokeh A A
7} BARES w #AF FEHel A Schwann ceIIO] 57}6}1
axono] Bt H A0 2 A A7 neuromash= th 3]
epineuriumo] 7| X+ AL o] &AM O 2= A A qjl akS 7}8k

A2 WES /A S ACE

NEEL

354

>,
o,
[
Hdo
N
>
oZ
s}
=2
=
v
2
o,
e
> i
=
Ho
N
>
N
)
il

/\
5.
@D
a
o
o]
S
@
@

o]
@
S
‘_'2
=4
=}
=]

N
mlo
'LO
N
i
o

2He] ARg-olut & OH—S— 3} l %otk = F 504 M7
3273 0] FElo] 0'01 a 053491
273 A gE e 22 YolA] giokel, AlZke] o A A5 Al
o] =& ¢hd3d] HUAE A ootk & F LA 9
AP A A Fo] 217 Zo & hibshe A2 Hold gl
ok o] 2 AT A ke S Ao E
o| A7} YA Y

o] MR 7
= AZkel AR e Al A7
s sty 35
collagen(CollaTape)-2 o] 2] A <}
Ao A vreRd vhe} o)
A73FH e ks A
o} Al Ao

O_u
2Ll oo rlf 1@ HT XL i

2!
41
o -
>
X
1y

4 X 30 (R

—.~

m

|o

il

o

>

N
ox, £ L 1o

T

2

L bN

>

=2

2 ol L0 g

)
T >
= 3 =z

N

i
N
g
gn‘,lo‘A
=

o
ot
)
_‘
M

A

=

|y
2 rir

ofk

oX

oX, k)

a ox

(<) ofN

2 2
S

tlo >,

_O‘ v
>
2

2oHr 2 ood o O &

.
5o MH >

rir
ol >
o,

o
o

2 U
=)
o
1>
R
N
>,
rlr ox

1:2&

el 74 9

[o ool

R
o]
=
do oy Uy
p iy

> 2
>
%

ot 2 > B X ok rz

> o

=0
rE o fo

X,

2
o oX
N
rE
o
2
o
0,

do 0% =

A=
rlo
Uy
N,

N
X
;O
0 o
pad)

N @ do ox
ol |o
o
ES

r
N
lo
o
>
i
=
m
IR
|o
fu e

S
ol ) rie
% _101, I"H" rlr ri HJ-{N m‘l)’
B = o
olo
- ofrt
o
=S
> g
o & ok
fu e
>, &5
o), f{o
X
o
N
fass

o
o
ol
2

2
o
ki
=2

[o
>
oo
ol

Holl A7 =
A=A &

o orlr @ =
O,
o
LU
o —\N

»orx D

rlo ox
il
o
>
on, M
=2

g 2
&,

E7] setZo A 81X %
Tz HstE FEs

2
o,
2,
fo
>
tjo
>,
o

ol

s
kv
o
g
i
rlo
i
ru
tlo
e
32
o

Le ¥ Uld
o7 =8 A AR T ‘“i oo =
L) /\}OH Hi—ﬁr@%

&

Aol epineuriumeo] &4+ Hho} X171 o] perineurium
= Qo] %3

2.5 S 1Y Ao BEalE ARG T 9307 B
A A= ok, 799 perineuriumo] U} epineuriumel] % %
VN3 Hlwste] A4 ARz olv 3 Fo] Flo] &
7FekA = ok, Al ﬁol 3 e Fo A Zo] AT

3.% 50 Aol A F T AxHAME & T INE A}
vl st B@M Ao A Z2 o Bo] A F
<o gk o 919 FE7F FobA AT



al

perineurium .2 £} 49l A4 thtE

oje] ARZHE A4 AHES A ul /M T4y
A 5] Pkt 3o & epineurium-> g A T} o] of 2] 7)<

$u, & F A

Il M AARFH ] A2 9] Wi A E Foll Jste] A7

°]

10.

QoA @S A0 ARETH

D
rar

I-_TI__E_

Sennerby L, Thomsen P, Ericson LE: A morphometric and biome-
chanic comparison of titanum implants inserted in rabbit cortical
and cancellous bone. Int J Oral Maxillofac Implants 7:62-71, 1992.
Fitzpatrick B: Total osteotomy of the mandibular alveolus in recon-
struction of the occlusion. Oral Surg Oral Med Oral Pathol 44:336-
346, 1977.

Petersen L: Posterior mandibular segmental alveolar osteotomy. J
Oral Surg 36:454-458, 1978.

Kahnberg K-E, Ridell A: Transposition of the mental nerve in
orthognathic surgery. J Oral Maxillofac Surg 45:315-318, 1987.
Jensen O, Nock D: Inferior alveolar nerve repositioning in conjunc-
tion with placement of osseointegrated implants: A case report. Oral
Surg Oral Med Oral Pathol 63:263-268, 1987.

Rosenquist B: Fixture placement posterior to the mental foramen
with transpositioning of the inferior alveolar nerve. Int J Oral
Maxillofac Implants 7:45-50, 1992.

Friberg B, Ivanoff C-J, Lekholm U: Inferior alveolar nerve transposi-
tion in combination with Branemark implant treatment. Int J
Periodont Rest Dent 12:440-449, 1992.

Smiler D: Repositioning the inferior alveolar nerve for placement of
endosseous implants: Technical note. Int J Oral Maxillofac Implants
8:145-150, 1993.

Rosenquist B: Implant placement in combination with nerve trans-
positioning: Experience with the first 100 cases. Int J Oral Maxillofac
Implants 9:522-531, 1994.

Haers PE, Sailer HF: Neurosensory function after lateralization of the

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

g

BV ofX=ME e £ HE X LUBTHZEA Hal 2EE Pt o] Mg

inferior alveolar nerve and simultaneous insertion of implants. Oral
Maxillofac Surg Clin of N America 7:707-716, 1994.

Jensen J, Reiche-Fischel O, Sindet-Petersen S: Nerve transposition
and implant placement in the atrophic posterior mandibular alveolar
ridge. J Oral Maxillofac Surg 52:662-668, 1994.

Samit A, Popowich L: Mandibular vestibuloplasty: A clinical update.
Oral Surg Oral Med Oral Pathol 54:141-147, 1982.

Bailey P, Bays R: Evaluation of long-term sensory changes following
mandibular augmentation procedures. J Oral Maxillofac Surg 42:722-
727, 1984.

Sunderland S: The nerve lesion in the carpal tunnel syndrome. J
Neurol Neurosurg Psychiatry 39:615-626, 1976.

Rydevik B, Lundborg G, Bagge U: Effects of graded compression on
intraneural blood flow. J Hand Surg 6:3-12, 1981.

Dahlin LB, Rydevik B, McLean WG, Sjostrand J: Changes in fast
axonal transport during experimental nerve compression at low
pressures. Exp Neurol 84:29-36, 1984.

Dahlin LB, Sjostrand J, McLean WG: Graded inhibition of retrograde
axonal transport by compression of rabbit vagus nerve. J Neurol Sci
76:221-230,1986.

Myers RR, Murukami H, Powell HC: Reduced nerve blood flow in
edematous neuropathies: A biochemical mechanism. Microvasc Res
32:145-151,1986.

Wadu SG, Penhall B, Townsend GC: Morphological variability of
the human inferior alveolar nerve. Clinical Anatomy 10:82-87,1997
Seddon H: Three types of nerve injury. Brain 66:237,1943
Sunderland S: Nerves and nerve injuries. Baltimore, Williams and
Wilkins 1968.

Seddon Sir H: Surgical disorders of peripheral nerves. Edinburgh,
Churchill Livingstone 74, 1975.

Gorio A, Millesi H, Mingrio H: Posttraumatic peripheral nerve regen-
eration. New York, Raven Press 227-286, 1981.

Kan JYK, Lozada JL, Goodacre CJ, et al: Endosseous implant place-
ment in conjunction with inferior alveolar nerve transposition: An
evaluation of neurosensory disturbance. Int J Oral Maxillofac
Implants 12:463-471, 1997.

355





