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CLINICAL STUDY OF SENSORY ALTERATIONS AFTER

SAGITTAL SPLIT RAMUS OSTEOTOMY

Jun-Young Choi, Jun-Yeol Yoo, Bo-Keun Yoon, Dae-Ho Leem, Hyo-Keun Shin, Seung-O Ko
Department of Oral & Maxillofacial surgery, School of Dentistry and Institute of Oral Bioscience,
Brain Korea 21 project, Chonbuk National University

The bilateral sagittal split ramus osteotomy (BSSRO) is preferred method of surgical correction for
mandibular prognathism, retrognathism and asymmetry. This technique performed from primarily an
intraoral incision to avoid a scar. After forward movement of the distal segment of the mandible, healing of
bone by primary or secondary intention is easily accomplished through large areas of cancellous bony over-
lap. When rigid fixation is used for the BSSRO, it is possible to open the mouth during the immediate post-
operative period because it promotes the healing process. Although this surgical procedure has been well-
documented, the incidence of postoperative trigeminal neurosensory disorder in the region of the inferior
alveolar nerve and the mental nerve remains one of the major complication. However, evaluation of objec-
tive methods for sensory recovery patterns is insufficient although most patients find their sensory return.
Neurometer electrodiagnostic device performs automated neuroselective sensory nerve conduction threshold
evaluation by determining current perception threshold (CPT) measures.

The purpose of this study was to evaluate the sensory recovery patterns of inferior alveolar and mental
nerve over time. Nerve examination with a neurometer was performed in 30 patients undergoing the BSS-
RO at pre-operative, post-operative 1-, 2-, 4- week, and 2-, 3-, 4-, 5-, 6- month follow-up visits after the
osteotomy to compare the differences of nerve injury and recovery patterns after the BSSRO with or with-
out genioplasty and sensory recovery patterns associated with the kind of nerve fiber.
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4 de 2o 23 e e ogd A HAMY
(clinical neurosensory test) 22 A A&7 AA 2
Z(static light touch), W& 2= (brush directional
stroke), ¥ A ¥ % (two-point discrimination), -3l
A= QA % (pinprick test), ¥ 71'¥% (temperature
discrimination) $°] Ith.” Aol dE Thdte AAE
o REL 35 7ol AA S EEE & F ot o
23 3] 8okdel digt ARA Wi o Hrhe o 1l
53 AEolct?
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€ AA2AA 2 oA &3] Az AT i 38
A& A7 21 BSSRO @5 A& € genioplasty®} &
Aol AlgY Al9] A7 &4 A Et 38 e Aol A4
FE9 FF wE &3 IJE Ht T vl Lax
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3079 IAE F Al Fo2 AT 15%-2 BSSRO%
ANFg F BEY 15492 BSSROS} genioplastys A
o A1y Fo 2 BFFsIHtHTable 1). BE A9 &
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Fig. 1. Operation method.

Table 1. Classification of Group A and B

Group A ' 15
(only BSSRO)
Group B 15

(BSSRO and genioplasty)

(e

ZAGL WA Y= At AYE AR RE A ¢
7 2AY 299 round burtt vulcanite burg AH-3t
AT E et A FE AAE JHEE =F AA
AA 2223 fu e AAE ¢ F dok. A7l recip-
rocating saws ©]43lo) = FA e Y FURF
B £g] AZIth(Fig. 1A).

U2 AL reciprocating saws ©]-4314 lingula 2]
WA A@tHFig. 1B). ol 83 #3E A
% chisel# osteotomeS ©]g35to] ZAEHT AHE
& kA3 Rt 2499 1742 miniplated ©| &
semi-rigid fixation®.2 3 tH(Fig. 1C). Genioplasty
50 Wy oz Attt

fr o e o

2, AT Uy

3049 gAES e R & A, £ F 157, 27, 4
Z, 204, Mg, 471E, 509, 671l 44 AR
AXE Adatdct. A ARl Neurometer® CPT/C
(Neurotron, Inc. - Baltimore, Maryland, U.S.A.)£ ©|
L3193 A A A HEE gA & thE o] 72
AR 42 ¢ 1 em AT e 99 2l F 9 A
2o A 4TS 3 AL =X3 T mental foramen
7} midline Ato]] ] Fo F2stHTH(Fig. 2).

A: The picture shows the border of cortical bone and cancellous bone after grinding cortical bone. Bleeding point seen on the

border (arrow) is the land mark of sawing start.

B: The picture shows the use of reciprocating saw for cutting inner osteotomy.
C: The proximal segment (arrow) is separated successfully from distal segment by using chisels and osteotomes.
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Fig. 2.

A: Neurometer® CPT/C which was used for the examination.

B: Two round-shaped polar which have about 1 ¢cm diameters.

C: Two polars were attached on the skin between mental foramen and midline.

Table 2. The types and characteristics of sensory nerves stimulated by each frequency -
Diameter (¢m) Conductive  Absolute refractory .. T ,

Fiber type F“,“C“‘m mean (range)  velocity (m/s) period (ms) . recogniti
AR touch, pressure 8 (5-15) 59 (30-70) 0.4-1 2000 Hz
A0 temperature, movement, 3(1-5) 15 (12-30) 1.2 250 Hz
fast pain
C polymodal nociceptors, 1(04-1.5) 1(0.1-2.5) 2-10 5 Hz

temperature, slow pain

Table 3. Sense evaluation by R-CPT level

R-CPT level . : T ,;%Ji :
1 2 3 4 56 7 8 9 10 11 12 13]14 15 16 17 18 19 20 21 22 23 24 25
HYPER NORMAL HYPO

Neurometer?] 2000 Hz9 A=L A-beta fiber, 250 B2 SPSS for windows (Ver 16.0)Z o] &3lo] 433}

Hz= A-delta fiber, 5 Hzi= C fiber?] sensory thresh- At T2 T-test9 one-way ANOVA [Post Hoc
oldZ UehA HEZ 238 2000 Hz, 250 Hz, 281 Tests (Tamhane))& AH-3to] P value < 0.059 2%
5 Hz9 sinusoid waveform©2 A-beta, A-delta 2 C o felsittn &4 skt

fiber Z7tel tj3te] R-CPT (Ranged Current

Perception Threshold) FAMHE A1&313tHTable 2). II. oA+ Zzf

Neurometerg &3 €o1x R-CPT g2 1-59 A%
hyperesthesia, 6-139 % normal, 14-259 7
hypoesthesiaZ 8|4 t}H(Table 3).

o|ZA Aoj7l HolHE EURE dwA $4 T dYHE EE #3219 2000 Hz, 250 Hz, 5 Hz ZHztdl] tigk &4
i B b AR E ’C”«] AZE T o2 88 B R-CPT #%2 10.8, 11.6, 10.90|19x &% 1T5‘H°ﬂ
< 978 B3 BSSRO ©% A& 2 genioplasty$}t $A4] Bt R-CPT #te] 15.7, 16.1, 13.82 BE Fy¢dA 2
of Alj Al9] A7AEA 2 ﬂi FEe Aol, 2+ AAHRE A F7HIE €3 234 13.7, 14.5, 1312 thA 7

o
of F5l M 35 Ft 5 vla 9o} it 4 F
3]

s} adtgler 1 ol 72 % HEATA bl Frtske 7
s AZIE HolHE BEXE AHEE T BE B4

a i | 30.%. Odq Table4
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Fig. 3. Mean R-CPT values according to  Fig. 4. Mean R-CPT values according to  Fig. 5. Mean R-CPT values according to
time at 2000 Hz. time at 250 Hz. time at 5 Hz.

Table 4. Mean R-CPT values according to time at each frequency

z 3 15.7+47 137+50 1565+45 162+39 153+43 143+3.1 13.1+82 126+3.0
250 Hz 11.6+29 161+35 145442 156+31 159432 148+31 137430 123436 122+3.3
5Hz 109+24 138439 13.1+38 142+28 144+25 131439 11.8+3.1 11.3+32 11.1+34

Table 5. The significance between pre-operative and post-operative R-CPT values by each frequency (P ( 0.05)
one-way ANOVA (Post Hoc Tests (Tamhane))

2000 Hz * * * * * - - -
250 Hz * * * * * _ _ _
5 Hz * * * * * - _ _

* The mean difference is significant at the 0.05 level.
-: The mean difference is not significant at the 0.05 level.

P =0.598) 0.05

=¥ INLARE ZE FH5oAY HiE R-CPT 3ol 2. BSSRO”F Algist ATt BSSRO2} genioplasty
A2 ARSI 1 o] T2 ARAH o o 7H4adky SAlol| Algst BE 7F A1 &4 9 AE 3|8
tH(Fig. 3-5). %"*o‘ H|nl

=33 €% R-CPT @& vind 2% ¢3 NdiAe
A o2 fofstA F7IIHtHP € 0.05). €3 4709 BE Faed A £33 £39] R-CPT 3t vl Al AT
FHe 24 R-CPT #Ex} Z7Hd Fdolrle s B4 2o} BEolA ©f £5kon] o] T 7 7k zjol= Alzte] A
gAHog §94 A& F7HEL HolA| EttHTable 5). H3PHA Az o2 Zadgn), A EAstd oz

&3 45709 o|F BHE RE Fo4594 R-CPT 3o @] 2000 Hzoll AT frej3t 2ol & & 4 %z (P =
J A o) FESA ) 0.048 < 0.05) 250 Hz (P = 0.255 ) 0.05), 5 Hz (P =

0.598 ) 0.05) dlX & SAH LR FF Zol7} EA3A|
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BSSRO® Alaigh AT &% 27 dAo] Aubger
R-CPT %ol 4oy BRI E 22 wldAd s
R-CPT ol 271l9laL &% 3/Mdnl e 2as] A%

ZAAEEL 2000 Hzoll A 71 2Fa 250 Hz, 5 Hz <0|th
(Fig. 3-5).

old Az & u) 2000 Hzol o4& =& = AR
fiber7h A7 &0l w2 7zt Astol 71 wizkstn 250
Hzell 93] &A= 8= A0 fiber, 5 Hzol ol&) A= =
C-fiber £2.2 Y1738 Aoz Yeyr] &4k e 417
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V.o #
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4 A-beta fiber, 250 Hze €%, ¢34, WE 52
A& 998 5 A-delta fiber 281 5 Hze ¥,
7IAA, getd Aoz A% £ 559 24E 993}
£ 7ke ¥4 C fiberd sensory threshold® YehiA ©
o}, o] W] AL HAFHHAM A7 o3& FH3}
& 4 9lom sensitivity’} BE A€ & £ I 1
it ol tidRE 92lo] glojol 3t ARE FF HA
ol7]e] 2 A mith A, & EH 5)He] T Ao)
2 QI3 QAL TAF & 7] fE o] & Fo]7] 13l
BHEA Q] AL H 83 T o] 9t

£ A& Neurometerg o] €315tk AL 29 &% 1
FA 1 R-CPT go] €49 vla) e Fuod 27
F7HIEL &% 254 oA 2A 748 ¥ &% 209
A AEA LR ke 4%E BA WA €% 154
o B R-CPT #ko] A 713t AL Aol whe 7
7t A M ofd &7 A% Ko wp YA 77t A
at& AztE o] 2tk % 23 9] R-CPT #to] thAl ZA
#Hadhe AL A9 84ARW A §50] AlEAEA Y
Ehte 22 AzEo] A, oleld &% 271974 R-
CPT #°] A&AH o2 F7lehe A% Hole AL &
ARbe] AvbaA] A7 e 3] 8o] AP T 1
Hrhe 23 X247 € oA HaA W €7 2
M7 E o @dstA Fdse Aoz 4y A,
&3 INLARE H R-CPT #ol #&sh7] Alzksta 1
O)FEE HAAH R ¢ Al AR Hol £F i
FHE 479 g4 Wi 35l war A3
He Aoz A4t

BSSRO % @Aete AR &4l g8l Macintoch& 4
& A% 85%9 ol g wAg oy, ¢ 14 ¥ 9%
o} Mol e 5431 e 24| Z4Aad9ee Ha
3t Martis® & 2 2% 86.8%< 7zo]d-& Ko
U 19 Foll 4.26% %] 2ol o] vehdtla s &
F 1270€ ool 95-98%9) 7 -llA Fzto] B EHE B
a3, B AN T €3 419 ©o]F RCPT @0l &
Ao Hg] 7} FEelrle i BAFCE fold 7l
o (P ) 0.05) 5/0¥Y ol&die RE fiberdl A A
Hold giglon dAHcRs i gapy) EYs &
AZE 328 FTh. ol AS T E ) ¢ &5
Mg =W YUY A4 3]8o] A9 o]FA &
&% 4 gt

Posnick $*& SSRO$} genioplastyE 37 A3 73
9} genioplasty?t E+= BSSROT &0 2 AJ8g 734
o A& 3R] Aol & vy g ) A 73
% +5% % (hand surgery)olx 243 double crush
injuryZt EAIT T FA3NAG ol AL F A9 A54
oliL FA oAt A E4te] 589] Wafeld BSS-
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RO$} genioplasty= 2t BL & A7 glojA] o]d A&
Holn FAlo] dojvke &4 opEE Eusta o
Lidquist$®} Obeid® %A BSSRO$} genioplastyE #o]
A Aol o A3 AAEd BHEE B3 39
t}. 28]y Watermark $%-& BSSRO% ©£2.2 Al3gh
73121} genioplastyE EAl9l AT B971 €F 244
A7RERe) & dex 9 450 7K A ey
EA A Aol Holx gerhn Bust} B AT
N BE Fugdr] e vlud €3 | R-CPT &
o] AntA o 2 BSSROS} genioplastys BAI] Alddt
dr o & & 7 A9 2000 Hzoll M BA1g
Aol frefAdol (P = 0.048 ¢ 0.05), 250 Hz$} 5 Hz
Axe EATAEY Fo3L Bolx &Sttt

Zt A7 AEY] £33 38 glo] B dAFox e
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Hz 22 23 4534 R-CPT #9 #4Z-& 2000 Hz
oM 718 &3 250 Hz, 5 Hz 20190t} o8& Ade &
ke ) A-B fiber7} 417 &4 W& 7zt A3dtef 713 W
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E4d & AAY B8 2xE Cfiberrt 7V W23 A-
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F43% Zaytoun 5%, 27|17} AL i € A/
F23} HA &L AAYR B 277 & $230E A
A7t o w2l A9ty 218 Fridrich 399 97
Azte} GG,

Neurometerg AH&-3 ZAL GA] 84 A7l wE A
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g & 7] o] o] & £0]7] st e AAE A7
#g Ayl ke vEAQ AAE B8 HEAE o] 43}
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