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Figure 1 Fixation after LeFort I osteotomy using biodegradable system::- 6
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3 Fixation after genioplaéty using biodegradable screw
Drilling for bi-cortical fixation

Sized tapping for insertion of biodegradable screws
Insertion of biodegradable screw

Bi-cortical fixation by two biodegradable screws (Before removing
the titanium plate)

Bi-cortical fixation by two biodegradable screw (After removing the

titanium plate)
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II1. 4 %

1. o1 (Number of cases by age at the time of surgery) :

2 (n=1,035)¢] A#Ee FH 22.24(13-544) = 10t 3253 (31.4%),
20t 653#(62.9%), 30th 414(3.9%), 40th 15¢(1.4%), 50t 3#](0.3%)

2 20007 71 ke, ( Table 1, Figure 5 )
2. 438 (Number of cases by sex) :

YA 5208 (50.2%), o34 5153(49.8%) % YEFEo W | 104 A=
o] Aol H]Eo] 60.3%=, 20t EAfeAE= PA e H]Eo| 55.7%= THA
=7 Yvebgrl. 50 o) e 25 oA 3x9itt. ( Table 1, Figure 5,

Figure 6 )

Number of cases by at the age of surgery

L
500
300
200
100

-43 S0-

mM mF

Figure 5 Aggregation according to age and gender
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Table 1 Aggregation according to age and gender

Variables Case %

All of the orthognathic surgery patients reviewed ( n = 1,035 )

Sex

Male 520 50.2
Female 515 49.8
Age

- 19y 322 31.1
20 - 29y 654 63.2
30 — 39y 41 3.9

40 - 49y 15 1.4

50y - 3 0.3

3. o] 442 (Number of cases by previous treatment) :

e

jund

TETNER o]

rlo

Aol AN A= 87, o] B W

thy

.

A otay 2 (2-jaw surgery)S AlS AW At 19, ofd <

0

&2 FEs AW BRAG &2 18, 2-stage® U] A FEAE g

2
rlr
\\e}
&
re
(o,
=2
>
12
El

N

g 7 T2 F Aees @ S0 EHE A
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4, A = (Number of cases by financial year) :

20043 18E Azte=, 20054 11#], 20061 11@], 2007'd 17|, 2008
W o10d9] gl AlgE AT, 2010 774, 2011 894, 20121 1334,
2013 80, 2014 84@, 2015 69, 20161 853, 2017\d 784%,
20181 103, 20194 83#, 20201 65|, 2021 8¥7FA 3949 G

o] A%}, ( Figure 6 )

Number of cases by financial year.
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Figure 6 Aggregation according to financial year and gender
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HEFH (Number of cases by surgical procedure)

2=
TE

5.

B

B
R

+

AewkS Algure sz 349(0.3%),

A Al A7t 43(0.4%) 2 FAE AT

2~ O S
EE?:]!‘

[€]

8717}

vl o
=

R

duEe A

3|

A
&

A

—_
file)

W)
o]
H

el

A7F 8#1(0.7%) = F A= AT,

=47}

Eis

=a I A

[¢]

o Zg 7} 45482 o) F-A

o}
5

3} 4]

5494, A&

U @okth. ( Table 2 )
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Table 2 Aggregation according to surgical procedure

Surgical procedure Case %

All of the orthognathic surgery patients reviewed ( n = 1,035 )

Part classification

Single—jaw 31 3.0
Maxilla 7 0.7
Anterior segmental osteotomy 3 0.3
Lefort I osteotomy + Genioplasty 4 0.4
Mandible 24 2.3
BIVRO 16 1.5
BIVRO + Genioplasty 8 0.8
Double-jaw 1,004 97.0
Anterior segmental osteotomy + BIVRO 1 0.1
Lefort I osteotomy + BIVRO 454 43.9

Lefort I osteotomy + BIVRO + Genioplasty 549 53.0

6. I A7t S8 % (Operating time and blood loss according to

surgical site)
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regression model)®=

linear
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7. - @ A7t LA (Time-effectiveness & cost—effectiveness

in biodegradable system)

AMuista Aoty d FeketH el 20219 #Al FUtE Ve
=2 HASAS W Elelg platex L-plate®] 7% #75,000, Chin plate
o] 749 W¥110,000, EEhE screwe 2 1/ @ W18,000, A&7
plate (Osteotrans 7]s)¢ 7% L-plate® 7% #180,000, screw® 7
T N 59,0002 YERRTE. B4 dwg FES 7T OE L-plate 4
N, screw 1670& AHEE 49 HEHE A28 §588,0009] A& H]-§of,
Al d Al 2="12 §1,664,0009] A& H]&o] WS, o] g %ol
718 A9 EEkE AlaEe §182,000, ARSI AlAEle] S
#300,0009] H]-g-o] F7}= AT, webA 1A} Fevhs AdEs

ol = EEHy SACIES AST A7t BRAY BelolEE Aget

2} Bobal= FHe oF §2,600,0000.2 23 Fe7bA] FAEE S wo =
AR Al2'|S ARSI S w7 238 HlEHoR ¢ o]Ho] A+
Aoz FlFArt. ( Figure 9 )
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bl e,

S

Figure 10 Case of immediate postoperative biodegradable screws fracture

A) POD 2days (Biodegradable screws fracture)

B) Re-fixation with titanium plate

C) Fracture of biodegradable screws
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Table 3 Aggregation of complications ( III.8 )

Complications Case %

A1l of the orthognathic surgery patients reviewed ( n = 1,035 )

Screw fracture 2 0.2
Postoperative infection or inflammation 25 2.4
Major problem (with surgical intervention) 9 0.9
Minor problem (with medication or f/u) 16 1.5
Symptomatic Sinusitis d/t plate 7 0.7
Palpation 4 0.4
Mx. 2 0.2
Chin 2 0.2
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Figure 11 Cases of postoperative infection with biodegradable systems
#1, POD 4Y: The patient came to the hospital for swelling of the left
maxilla

A) CT view : the remnants of biodegradable plate and calcifications
were seen along with cellulitis around foreign body.
B) Intraoperative view : The biodegradable plate was almost degraded.
C) Postoperative view : Plate removal was done.
#2 ,POD 2Y 7M: The patient came to the hospital for fistula formation of
the right maxilla
D) Preoperative view : Fistula tract formation was noted.
E) Intraoperative view : The biodegradable plate was partially
degraded.
F) Postoperative view : Healing was good at subsequent follow-up.
#3, POD 3M: The patient came to the hospital for plate exposure of the
left maxilla.
G) Preoperative view : Plate exposure was noted.
H) Intraoperative view : the biodegradable plate was observed.
I) Postoperative view : Healing of the maxilla was satisfactory.
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Figure 12 Scanning electron microscopy (SEM) image of the plate removed from
patients (Middle side; POD 1Y 3M, Right side; POD 3Y 11M) and new plate (Left
side)

A remarkable quantity of surface structure was absorbed on the removed plate
compared with the new plate. However, the absorption amount was not much
after one year. After 1 year 3 months, the lamellated structure of the
biodegradable plate is still seen in some, but somewhat lost. After 3 years
and llmonths, most of the plate were absorbed and fragmented. On the surface,
almost no lamellated structure was observed, and a lot of absorption

occurred.
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Abstract

Transparent Orthognathic Surgery in Skeletal Class
ITI Patients: Single surgeon’ s experience involving
1,035 operation using biodegradable system and

Intraoral ramus vertical osteotomy

Jiho Park

Department of Dentistry

The Graduate School, Yonsei University

(Directed by Professor Young-Soo Jung, D.M.D., M.S.D., Ph.D.)

From 2005 to 2021, we analyzed 1,035 cases of orthognathic surgery
using biodegradable plates performed by a single surgeon. All medical
records were checked, and the year, age, sex, surgical procedure,
operating time, and estimate blood loss were analyzed retrospectiverly.
Previous surgical history and postoperative complications were

investigated. In addition, previous papers about stability in surgery
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using biodegradable system were reviewed. Efficiency with respect to
cost and time in domestic standards was investigated. For implant surgery
with sinus lift (lateral approach), the patient’ s plate from which was
removed 1 year and 3 months after orthognathic surgery was taken. In
addition, the plate of the patient who underwent removal surgery after
3 years and 11 months of orthognathic surgery due to foreign body
reaction and inflammation was taken. The plates were photographed using
a Scanning Electron Microscope (SEM). Through the above study, the

following results were obtained.

1. According to the gender of the patients, the number of cases was
almost the same for males and females, 520 and 515, respectively,

with 63.2% in their twenties and 31.1% in their teens.

2. After counting the operating time and estimate blood loss, linear
regression analysis was performed, and the average operating time

and blood loss decreased with time. (p<0.001)

3. The surgical cost was higher in the case of wusing the
biodegradable system than in the case of using the titanium system
at Yonsei University dental college hospital. However, when
considering 2™ surgery, the use of biodegradable plates was more

economical .
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4. Complications caused by the biodegradable system were minor:
screw fracture in 2 cases, inflammation or foreign body reaction
in 25 cases, symptomatic maxillary sinusitis in 7 cases, and

palpability in 4 cases.

5. Using a scanning Electron Microscope (SEM), the surface of the
plate after 1 year and 3 months and after 3 years and 11 months
was observed in vivo, and i1t was confirmed that absorption was

taking place.

Through the above results, “Transparent” orthognathic surgery using
a biodegradable system and Intraoral vertical ramus ostetomy(IVRO) was
sufficiently stable. In addition, it was confirmed that it can give
satisfaction to the patient because it is not visible at all on the
radiograph, and it is effective in terms of time and cost for the
patient because there is no need to remove the metal plate through the
secondary operation. The Department of Oral and Maxillofacial surgery
at Yonsei University was able to establish a consensus on “Transparent”
orthognathic surgery using a biodegradable system through 1,035

operation over about 16 years.

Keywords : Orthognathic surgery, Transparent, Biodegradable system,

Intraoral Vertical Ramus Osteotomy (IVRO)
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