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@ Root coverage achieved with a connective tissue graft overlaid onto
allogeneic demineralized dentin matrix incorporated with rhBMP-2
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Root coverage achieved with a connective tissue graft
overlaid onto allogeneic demineralized dentin matrix

incorporated with rhBMP-2
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ABSTRACT. .

Political Proposal Study for the Extension of the Dentist's Role in Elderly Care Facility
Yanghyun Chun', Ji Woon Park?, Taeseok Kim'

'Department of Orofacial Pain and Oral Medicine, School of Dentistry, Kyung Hee University.
Department of Oral Medicine and Oral Diagnosis, School of Dentistry and Dental Research Institute,
Seoul National University.

The ability and quality of dentists are necessary in order to expand the role of dentists in elderly care facilities, and their
confirmation is also essential.

To confirm this, we approached, compared and analyzed through 3 dimensional solid analysis. Standard competency,
education contents, accreditation evaluation and competency certification were confirmed through horizontal studies, while
education on systemic diseases, inpatient and emergency measures related to elderly care facilities were confirmed through
vertical studies, and mutual comparison with respect to the education contents and accreditation evaluation of medical
school and oriental medical school were confirmed through sectional studies.

Besides, the training and education of dentist specialists and senior oral care specialists were confirmed, and a model of
dental clinics for inpatients in medical hospital was also analyzed.

The above can be summarized as political proposals as follows.

1. Collectively considering dentists’ basic education including standard competency, education contents, accreditation
evaluation, and competency certification and detail education including systemic diseases, inpatients, and emergency
measures, it is suggested that dentists are also capable of fulfilling their role and are essential in elderly care facilities.

2. Additionally, considering some training courses for dentistry specialists and training courses for nurturing senior oral
health care professionals, it is suggested that there is sufficient potential and urgent need for a more specialized role for
dentists in elderly care facilities.

3. Considering the models of Kyung Hee Medical Center and Seoul National University Hospital specifically, where
dentists treat patients hospitalized for systemic diseases, it is suggested that systematic and rational expansion of the
role of dentists in elderly care facilities 1s highly anticipated and gravely needed.

Key words : dentists, elderly care facilities, role extension, standard competency, systemic diseases, oldest
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deficiency syndrome, AIDS), ¢, o418k}, A&7, & 7}, ARSI} 2| TR &, WR]QF Tt AR B
A173A| A%k Eatol] thgt A2t = A] ae{stojop e AF X|7]F W ARG, TR of XX, A, i
PSS L FET ARHo et W8S sgobe A WX, WA 9 e A7, HES I3t oAl
Y FY7F A= L Sl A2, WA F A9 ek 2% 4%, AE
|} Aot ol A 2T olefet A&, A A HAE, &40 iRt A 9] vk, £ X E 9 5,
A172%E0] olsf|, X3} HAINE, Aol AoRle] B A BRI A5, ARFHe o) A A1 E
I}, AR}, FFARIAS S, Aokl RFHOAY BFA19] SFA X2} 7L, ARA] £449] A&
A5 59 TR A wgo] o] ROl itk WS Y, ZAY Afet A 593, It Afay
E30 w82 nHEF A, A L ujHE W, AGTAY A=Y JYA 89, TR a7t
Yobi 11, wiH A SR W A A £, A Forg S AGAAY A, ALH/AREY, LS 5Y
ot wp 71 Ao thgt ofs] 9 3t A XY A 9 S A&, HAIERL Y 52 ShsTith
& 9 ojME ofar, FUHAY S5, S L A s Aol Aaebddte], AAmEEt
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AL A8 EE ofsfslaL, Mg Al AT = 9l A-3| dixshe W slH, 71292 <EBasic
-5/l et A S ShsobH, AAlntH 9] 98] Cardiac Life Support)s AR} 882 A|7o]
oF {HE olslfolal v A Bk WHe ARt A TAske SRS olshstaL, AlElaie A,
SEIR A Alofl A&t et AR AES A1 AAIRE ] ofsf / AAlate] Al &gt/ 7] [ A
& QS o a2 Y el dan Huky 52 o3|, Aol vhEe] g2 wieH,
FoE )il Mg A IS 5 e SE Rl Al AAE olsfRi
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HaAEo] dejeh e AR Q7 = FATE o] tigt wSat Y LeAto] gt &
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AL A FAet PSS, AL A7, Ao, S A5 28 aL A0pR|I-5ol|A trefsiAl A
AFA R, A A2 Fo), AFAetd ddsdel £ AHL, B3 SE5P a5 H AL Al 2Rl SR
AAEE] PdE2, MR ds 59 MEIES

SolA 50] o] FOA|AL Q. W HE AFATS] 3 XA QAL HH HPEUS Q9%

WA Az 5 v A2 A ZHI} A A ZHof| of
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750 dieh Al Ll ARHS AP 4= lofoF st 2 2 B = 30 FEVE Al 2¥Alele SEekE
A, AFEGH AeedS AEAG T 5 ook s,  FAR SFEAL A7 AR FE A 4 10 St
A, AFede] 99 H AEHe A8E 5 AloloF st BAATE FAR PR AETE Mt HEEA
A, TV H 2GR HES A R A 30 537 Qi 1AL 3Rl SYS FAR IF R
EHE AT = Slofob s, ABFAYY LA H A F Y5 T PITF AT FHF A 554
E¥e d9T = Slolob o, SEART Bat 34 EVECE sEdth

AFADS ot AR e AT 4= Qlofopsi, 2] PSS A A5 wso 2 1dA
FeFH ATsFe TEY 5 UoloF Atk = AAAghe 7Hd A ekate] digt ook el E

oo A= HAIRR] of8], 2T A, X AR Al © A Bk A B A
oSlelAEY, THINES, dob TS, A $UL A HF B4 5 59, Teln A
RIS, §01%, doto] A2 5O AUHES Tk A zo] chat 4o E WA BSHol, 2
E4] 8o] o]20jA|31 gick, HEBIEE HARHO] Aol UYL 7H ABRo] ehet oJx]ot
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Table 5. 72 Lj 2|2 LISt I@sixto| 72 L =

abbreviated word chief complaint 126 cases (%)

T (tooth problem) 52 413

T toothache 36 (28.6)

T2 hypersensitivity 9 (7.1)

T3 tooth fracture 7 (5.6)

P (periodontal problem) 19 (15.1)

P1 tooth mobility 11 8.7)

P2 periodontal bleeding 8 6.4)

R restorative problem 6 4.8

CM craniomandibular disorders 7 (5.6)

halitosis 5 4.0)

S (soft tissue problem) 8 6.4)

S1 burning sensation 3 (2.4)

S2 dry mouth 2 (1.6)

S3 tongue pain 2 (1.6)

S4 sensory problem 1 0.8

N routine check 29 (23.0)
Al(Application of the international classification of ICD-10) A} & 127 $59] HA14gko| Qlglom Ht |
diseases to dentistry and stomatology, ICD-DA) 10 919 1.2 $79] HAIZZlo] I, oF F-72] HAlIAgH
& 7SR YR 2 AHE2 A2 L AFEE W 9l= B9 977 88.2%33L, = 1078 9.1%%A

28. % Z|OR-AS
15.1%, EfHAS] Agk 10.5%,
8.6% <41 AHTable 6)".
E3h 2|74l A58 Wk O Wi AFA =7}
18.0%2 7 ©kal, 1 th30 2% UukaQl Adoluy
Folu} 5131 AA| A 0] A& UL A7 16. 7%=
worom, 1 ohgo] 7z 9 5 AAE A%t k=
A& 13.5%, 1 AR 12.2%, REAZ 9.0% &
A& UePEtHTable 7)%.
oheret st AAEERe R QA AR
£ Aol gt 1108 2Ag Aah, 34189 ARI

E=-10(International classification of diseases-10,

171% A% @ AZ0Rg] g
Ho3zAe] 7lekast

O HP;(] o)

on Al $5E= 219 1.8%A1 Y 59 A4Sk 7}

A1 Q1= 2= 11 0.9%HTHTable 8).

£35), 3fo] AEHok S shiel Pl BAZ
AT YUY 7 1 AL 5485 68 ZH71 9
R, o] % SWAEAL} PRAZATA 27 12 5
o 17.6%2 7V BOkLL, THEAY 6 59 8.8%z 1
chgolglon, AAHCR 71 18 52 265%3
q,ZZ)_

42 AR A2
22 AT TR ACH ZAXTHE 20194
79 Vst Aol AR 54 24) L A
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Table 6. 72 Lj 2X|Z Li2lst Qieistxie] zyalst Kk i
o
Code Oral Diseases by ICD-DA 10 % ﬁ
KOO Disorders of tooth development and eruption 1.31 F‘_T'cl_)
KO1 Embedded and impacted teeth 0.65 ‘j§
K02 Dental caries 17.11 r%
KO3 Other diseases of hard tissues of teeth 8.65 [ﬁ
K04 Diseases of pulp and periapical tissues 15.13
K05 Gingivitis and periodontal diseases 28.94
K06 O;Rg; lc;irs%dgeers of gingiva and edentulous 0.00
K07 Dentofacial anomalies 4.61
K08 Other disorders of teeth and supporting 398
structures
K09 Cysts of oral region 0.00
K10 Other diseases of jaws 0.65
K11 Diseases of salivary glands 10.62
K12 Stomatitis and related lesions 1.97
K13 Other diseases of lip and oral mucosa 1.31
K14 Diseases of tongue 0.65
WNL Within Normal Limit 5.26
Table 7. 7 L 2X|= L5 S| 7282t X|=
Abbreviated words Treatment 156 cases (%)
OopP operative 10 (6.4)
EN endodontic 6 (3.6)
PE periodontal 28 (18.0)
EX extraction 19 (12.2)
PR prosthetic 14 (9.0
™ temporomandibular disorder & orofacial pain 4 (2.6)
oL (rjnrsc::::siﬁ]n for halitosis & oy (13.5)
MC medical certification (2.6)
co consultation 8 (5.1)
RE refer to other department 3 (1.9
IP impossible to treat 13 (8.3
RJ rejection of treatment 26 (16.7)

[tk
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Table 8. 714 W 24|12 L&

Code Systemic Diseases by ICD-10 %
B Viral infection characten'z_ed by skin & ©08)
mucous membrane lesion
B99 Other and unspecified infectious diseases 0.8
C Neoplasm 4.7)
C16 Malignant neoplasm of stomach 1.6
22 l\/lbzilléggigsneoplasm of liver and intrahepatic 08
Ch0 Malignant neoplasm of breast 0.8
Cb4 Malignant neoplasm of corpus uteri 0.8
C65 Malignant neoplasm of renal pelvis 0.8
D Disease of the blood and blood-forming organs 0.9
D71 Figﬁiig;ﬂigisorders of polymorphonuclear 08
E Endocrine, nutritional and metabolic diseases (26.8)
E0S Thyrotoxicosis 08
E11 Non-insulin-dependent diabetes mellitus 26.0
F Mental and behavioral disorders 3.1
F10 l\/loir;tlzloahrglj behavioral disorders due to use 08
F20 Schizophrenia 1.6
F45 Somatoform disorders 0.8
G Diseases of the nervous system 8.7)
G43 Migraine 08
G54 Nerve root and plexus disorders 2.4
G57 Mononeuropathies of lower limb 0.8
G61 Inflammatory polyneuropathy 16
(82 Paraplegia and tetraplegia 0.8
G90 Disorders of automatic nerve system 1.6
G91 Hydrocephalus 0.8
I Diseases of the circulatory system 37.0
101 Rheumatic fever with heart involvement 1.6
3 Hypertensive heart and renal diseases 24
120 Angina pectoris 1.6
152 Other heart disorders in diseases 08

classified elsewhere
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Y

Code Systemic Diseases by ICD-10 %
161 Intracerebral hemorrhage 47
163 Cerebral infarction 252
171 Aortic ancurysm and dissection 0.8
K Diseases of the digestive system (3.1)
K25 Gastric ulcer 0.8
K70 Alcoholic liver disease 1.6
K74 Fibrosis and cirrhosis of liver 0.8
M Disease c?f thg musculoskeletal system and (11.8)
connective tissue
M15 Polyarthrosis 47
M16 Coxarthrosis 4.7
M45 Ankylosing spondylitis 24
N Diseases of the genitourinary system (3.1)
NOO Acute nephrotic syndrome 0.8
NO4 Nephrotic syndrome 1.6
N18 Chronic renal failure 0.8
\' Vehicle accident
V03 Injgry of walker by a passenger car, '
pickup or van No Counting
Vo4 Injury of passenger by a passenger car,

pickup or van
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: Root coverage achieved with a connective tissue graft overlaid onto allogeneic
demineralized dentin matrix incorporated with rhBMP-2

Han-wool Kwak', In-Woong Unr?, Jeong-Kui Ku'

'Department of Oral and Maxillofacial Surgery, School of Dentistry and Institute of Oral Bioscience, Research
Institute of Clinical Medicine of Jeonbuk National University-Biomedical Research Institute of Jeonbuk National
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Autogenous demineralized dentin matrix (DDM) has been widely used in implant dentistry and highlighted as a potential
carrier of recombinant human bone morphogenetic protein-2 (thBMP-2). Allogeneic DDM (Allo-DDM) is comparable to
autogenous DDM in safety and effectiveness. The various endogenous growth factors in dentin, including BMP, transform-
ing growth factor, fibroblast growth factor, and insulin growth factor suggest that DDM incorporated with thBMP-2 (DDM/
rhBMP-2) may exert a synergistic effect that promotes soft tissue healing through angiogenic activity, in addition to its
osteoinductivity. This case report describes a successful outcome of root coverage where connective tissue graft (CTG) was
overlaid onto Allo-DDM incorporated with rhBMP-2 (Allo-DDM/thBMP-2).
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I . Introduction

Bone morphogenetic proteins (BMPs), which are
capable of osteoinduction, were first identified in
1965 by Marshall Urist in demineralized bone ma-
trix and dentin”. Several members of the BMP family
have been separated and human recombinant BMP-
2 (rhBMP-2) has been produced for therapeutic ap-
plications. In 2007, the US Food and Drug Admin-
istration (FDA) granted approval of rhBMP-2 (1.5
mg/mL concentration) to be used with a collagen
sponge”. However, the burst release of the rhBMP-2
can cause tissue edema, erythema, and ectopic
bone formation due to lack of mechanical stability
of the collagen sponge when exposed to blood?.

Extensive research in tissue engineering has been
undertaken to overcome the complications of this
rhBMP-2 carrier, including substituting biomateri-
als, polymers, composites, and hydrogels®. Demin-
eralized dentin matrix (DDM) consists of a highly
cross-linked type I collagen with non-collagenous
matrix-binding proteins (NCPs) such as BMPs, trans-
forming growth factors (TGFs), fibroblast growth fac-
tor (FGF), and insulin growth factor (IGF)”. Among
many NCPs, endogenous dentin BMPs, which are
similar to bone matrix-derived BMPs, have been
identified and purified, showing similar actions in
vivo?. Dentin matrix contains various minerals, such
as physiological calcium phosphate (hydroxyapatite
and B-tricalcium phosphate; HA and 8-TCP), which
exhibits diverse resorbable property, resulting in
enhancement of the degradation of dentin collagen®.

DDM, with its nano-porous structure (dentinal tu-

bules and inter-fibrillar space) and endogenous
dentin-derived BMP, has been highlighted as a po-
tential carrier of rhBMP-2”. DDM incorporated with
rhBMP-2 (DDM/rhBMP-2) showed enlarged dentin-
al tubules and osteoclastic resorption of the dentin
surface as well as osteoinductive bone formation at
the early stage, and the resorption lacuna was filled
with new bone regeneration”. In addition to BMPs
that induce angiogenic response, and several growth
factors encourage soft tissue healing*®.

Modern dentistry is more focused on patient's ex-
pectations. As dental implant treatment has become
the gold standard for rehabilitation of missing tooth,
many patients and clinicians readily decide to ex-
tract teeth, where alveolar bone and gingiva have
been destructed, to prevent further bone loss. How-
ever, root coverage can be operated to fulfill aes-
thetic and functional requirement in order to main-
tain teeth. Connective tissue graft with a bilaminar
technique such as advanced gingival flap has been
suggested as standard protocol for root coverage es-
pecially in the anterior maxilla, as known as aes-
thetic zone, in terms of long-term stability and pre-
dictability. Despite most of regenerative surgery for
root coverage has been focused on the soft tissue
healing, it is evident that the main cause lies in alve-
olar bone loss”. The necessity of novel method has
been constantly raised regeneration bone as well as
gingiva with consider to the innovative development
the bone graft materials or scaffolds incorporated
with a growth factor. This paper highlights the clini-
cal outcome of Allo-DDM/rhBMP-2 root coverage
with CTG.
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II. Case presentation

A 39-year-old male visited our hospital, com-
plaining of a mucogingival fistula on right maxil-
lary canine area(Fig. 1). He was a non-smoker, had
no systemic diseases and took no medication. Ra-
diographic examination revealed a cystic lesion on
the right maxilla and the size was about 1cm x 1em.
Since the patient denied to extract the other teeth
which could be fabricated for Auto-DDM, he was
scheduled for the cyst enucleation and root cover-
age with CTG and Allo-DDM/rhBMP-2.

To preserve right maxillary canine (#6), the treat-
ment plan was to close the fistula and to repair the
alveolar bone and gingiva around right maxillary
canine(Fig. 2). Allo-DDM/rhBMP-2 was prepared
(0.8cc Allo-DDM: HuBT, Korea Tooth Bank, Seoul,
Republic of Korea) with freeze-dried rhBMP-2
(0.2mg/ml, Cowellmedji, Seoul, Republic of Korea) in

individual 15-ml conical tubes. The mixtures were

left to freeze at -70°C, slotted into a lyophilization
glass bottle and then dried in a lyophilizer (Ilshin
Lab, SeoulKorea)”. After triangular incision and
full-thickness flap elevation, the cystic lesion was
enucleated with apicoectomy of the right maxillary
canine. The exposed root was treated with a tetra-
cycline-soaked cotton pellet to improve results of
the root coverage(Fig. 2A)'Y. Approximately 0.7cm
x lem CTG was harvested from the ipsilateral hard
palate(Fig. 2B). The hydrated Allo-DDM/rhBMP-2
was grafted into the cystic defect and on the ex-
posed root surface until the root was fully covered
(Fig. 2C, 2D). CTG was then carefully placed on the
covered graft(Fig. 2F), and fixed at the recipient site
using 5-0 nylon(Fig. 2F).

At 1 week after surgery, the stitches were removed
without any complications(Fig. 3A). The grafted CTG
was healed and survived 1 month post-surgery
(Fig. 3B). Five months after the surgery, fully orga-

nized mucogingival tissue was maintained with new

Figure 1. Pre—operative clinical and radiographic images. A. Cystic lesion on the right maxillary canine.
B. Severe gingival recession on the right maxillary canine and fistula on the center of cystic

lesion.
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Figure 2. Surgical procedure for root coverage using allogeneic demineralized dentin matrix incorporated with re—
combinent human bone morphogeneic protein-2 (Allo-DDM /rhBMP-2) and connective tissue graft
(CTG). A. After cyst enucleation and apicoectomy, the root surface of maxillary canine was treated with
tetracycline. B. Connective tissue was harvested from ipsilateral hard palate. C. Allo-DDM/rhBMP-2. D.
Allo-DDM/rhBMP-2 was packed into cystic defect and covered the root. E and F. The harvested CTG was
carefully covered on the Allo-DDM/rhBMP-2. and fixed with 5-0 nylon. Allo-DDM/rhBMP-2; Allogeneic
DDM incorporated with hBMP-2, CTG; Connective tissue graft.

Z-dINgY Yim parelodioour XUiew Unusp pazijessuiwap oleusBoj|e 01UO pieiaAo 1.l 8nssi) 8A08UUO0D B YIM PaAsIyoe a6eian0d 100y .

Figure 3. Post—operative images. A. Uneventful healing of gingiva at 1 week after the surgery. B. Gingiva recession
was occurred, the soft tissue was healed without dehiscence at 1 month postoperative. C. At postopera—
tive 5 months, there was uneventful healing with new prosthesis. D. At postoperative 5 months, postop—
erative panoramic x—ray showed normal healing state on the surgical site without recurrence of the cystic
lesion. E. At postoperative 5 months, postoperative cone beam computed tomography showed that the
DDM (arrow) had covered the labial root surface of maxillary canine (#6) (spotted ling).
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prosthesis(Fig. 3C). Radiographic exam showed that
cystic defect was repaired successfully and labial
root of right maxillary canine was well covered with
the graft material(Fig. 3D and 3E).

III. Discussion

To the best of our knowledge, this is the first report
of simultaneous application of Allo-DDM/rhBMP-2
and CTG for root coverage to repair both alveolar
bone and gingiva. Although CTG was overlaid onto
the DDM particles, the grafted soft tissue healed
without necrosis or graft failure. In addition, the
right maxillary canine (#6) was maintained without
any symptoms, and the DDM grafts were surrounded
on the root in CBCT at five months postoperatively.
Regarding the clinical and radiological outcome at
the last follow-up, it appears that complete remod-
eling of grafted DDM was not achieved yet. How-
ever, the patient, who wanted to prevent extraction
of his own tooth, was satisfied with the results both
aesthetically and functionally.

In 2017, DDM with thBMP-2 (0.2mg/mL of rh-
BMP-2, Cowellmedi, Busan, Korea) was first used for
socket preservation and demonstrated more embed-
ding osteocytes with active bone formation in com-
parison to DDM alone'?. In 2019, the release profile
of thBMP-2 incorporated with DDM suggested slow
and sequential releasing of total BMP, including the
endogenous BMP'?. In 2020, DDM was suggested as
a suitable carrier of rhBMP-2 based on histological

review even though a low dose of rhBMP-2 (0.2mg/

mlL) was coated on the DDM'!?. The endogenous
growth factors in DDM include TGF-41 as the most
abundant growth factor; FGF2, BMP-2, IGF-1 and
vascular endothelial growth factor (VEGF) as the
intermediate amounts; and BMP-4 and BMP-7 as
the least abundant®. Among these, FGFs, PDGF, and
VEGF promote differentiation and growth of various
cells for soft tissue healing, such as fibroblasts and
osteoblasts'”. TGF-41 has the broadest spectrum of
actions in several processes of wound healing such
as angiogenesis, inflammation, fibroblast prolifera-
tion, and collagen synthesis, affecting all cell types,
involved in all stages of soft tissue healing. TGF-41
can rapidly recruit leukocytes to accumulate and
initiate the inflammation phase. During this phase,
some inflammatory cytokines are secreted to reach
the inflammatory response within a few days. As the
inflammation subsides, the tissue formation is oc-
curred with re-epithelialization and granulation tis-
sue formation. A series of biological reaction acts
to promote the granulation formation, including fi-
broblast activation, extracellular matrix production,
and neovascularization'. Neovascularization, the
growth of new blood vessels, is an important com-
ponent of soft tissue healing'®. An important prop-
erty of FGF and VEGF is the temporarily increase of
angiogenesis in the area of soft tissue healing. Two
mechanisms of neovascularization are vasculogen-
esis and angiogenesis. Vasculogenesis is the de novo
formation of new vessels by endothelial progenitor
cells. Angiogenesis is observed frequently during soft
tissue repair. New vessel growth is led by a single

endothelial cell known as the tip cell, which direct
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vascular outgrowth by sensing proangiogenic me-
diators like VEGF'”. VEGF has been discussed as a
potential therapy for intractable field to enhance
angiogenesis, and also vasculogenesis, by the more
formation of blood vessels and improvement of the
blood circulation in the area of the wound.

With regarding soft tissue healing, in 2022, DDM
graft showed successful clinical results with un-
eventful soft tissue healing and 76.7% of bone healed
without primary closure'®. Um et al.(2020)” reported
that thBMP-2 incorporated into DDM may initiate
both osteoinductive bone formation and osteoclas-
tic resorption of the dentin matrix simultaneously.
Furthermore, dentin has many types of other NCPs,
which are known to influence cell behavior, includ-
ing dentin sialoprotein, osteopontin, dentin matrix
protein-1, and matrix extracellular phosphoglyco-
protein®®?, As a result, quantification of osteoclas-
tic resorption behaviors revealed an 11-fold high-
er resorption on dentin compared with bone?”.
Through this osteoclastic resorption, NCPs could be
easily released than DDM alone or could not be re-
leased until degradation or resorption of dentin ma-
trix. This osteoclast-related release of NCPs could
be a type of dual delivery system. Release of NCPs
as matrix- and mineral-binding proteins could then
initiate healing process to facilitate bone remodel-
ing as well as soft tissue regeneration”. Thus, both
rhBMP-2 and NCPs in DDM exerted a positive effect
on neovascularization and tissue maturation in this
patient.

To the best of our knowledge, the treatment of

gingival recession has traditionally focused solely on

addressing the soft tissue, as covering the underlying
bone carries a significant risk of infection or bone
loss”. However, the authors of this study suggested
the application of Allo-DDM on the exposed root,
which has shown promising results in achieving
substantial root coverage. There were some limita-
tions due to retrospective designed case report such
as small numbers of patient, short follow-up period,
absence of histological analysis and periodontal ex-
amination, and insufficient information before the
surgery. Within the limitations, the authors note,
however, that this case report can only go so far in
identifying the effect DDM/rhBMP-2 on soft tissue
healing, as there was no control group, histologic
and periodontal examination, short-term follow up,
and small numbers of patient.

Successful root coverage was achieved with free
connective tissue graft (CTG) overlaid onto the Allo-
DDM. Since DDM has plenty of endogenous growth
factors including bone inducing and soft tissue heal-
ing, the DDM induced engraftment of the connec-
tive tissue through the growth factors that promote
angiogenesis and osteoinductivity. Regarding the
healing process, thBMP-2 could be affect easily re-
leasing the endogenous growth factors in DDM. Fur-
ther study should be conducted to evaluate the soft
tissue healing capacity of DDM/rhBMP-2.

Z-dINgY Yim parelodioour XUiew Unusp pazijessuiwap oleusBoj|e 01UO pieiaAo 1.l 8nssi) 8A08UUO0D B YIM PaAsIyoe a6eian0d 100y .

CHStR|ZHRIAFESIX| Ri61E R115 2023 | 711



ORIGINAL ARTICLE

MY References [N

1. Urist MR. Bone: formation by autoinduction, Science 150(3698)
(1965) 893-899.

2. Moslemi N, Khoshkam V, Rafiei SC, Bahrami N, Aslroosta H.
Outcomes of Alveolar Ridge Preservation With Recombinant
Human Bone Morphogenetic Protein—2: A Systematic Review,
Implant Dent 27(3) (2018) 351-362.

3. Haidar ZS, Hamdy RC, Tabrizian M. Delivery of recombinant bone
morphogenetic proteins for bone regeneration and repair. Part B:
Delivery systems for BMPs in orthopaedic and craniofacial tissue
engineering, Biotechnol Lett 31(12) (2009) 1825-1835.

4. Avery SJ, Sadaghiani L, Sloan AJ, Waddington RJ. Analysing
the bioactive makeup of demineralised dentine matrix on bone
marrow mesenchymal stem cells for enhanced bone repair, Eur
Cell Mater 34 (2017) 1-14.

5. Bessho K, Tanaka N, Matsumoto J, Tagawa T, Murata M. Human
dentin-matrix—derived bone morphogenetic protein, J Dent Res
70(3) (1991) 171-175.

6. Kim YK, Kim SG, Yun PY, Yeo IS, Jin SC, Oh JS, etal. M.A. Jeong,
G.W. Kim. Autogenous teeth used for bone grafting: a compari-
son with traditional grafting materials, Oral surgery, oral medi-
cine, oral pathology and oral radiology 117(1) (2014) e39-45.

7.Um IW, Ku JK, Kim YK, Lee BK, Leem DH. Histological Review
of Demineralized Dentin Matrix as a Carrier of rhBMP-2, Tissue
Eng Part B Rev 26(3) (2020) 284-293.

8. Deckers MM, Van Bezooijen RJ, Van der Horst G, Hoogendam J,
Van Der Bent C, Papapoulos SE, et al. Bone morphogenetic pro-
teins stimulate angiogenesis through osteoblast-derived vas—
cular endothelial growth factor A, Endocrinology 143(4) (2002)
1545-15563.

9. Mostafa D, Fatima N. “Gingival Recession And Root Coverage
Up To Date, A literature Review”, Dentistry Review 2(1) (2022)
100008.

10. Um IW, Jun SH, Yun PY, Kim YK. Histological comparison of
autogenous and allogenic demineralized dentin matrix loaded
with recombinant human bone morphogenetic protein-2 for
alveolar bone repair: a preliminary report, Journal of Hard Tis—
sue Biology 26(4) (2017) 417-424.

11. Damante CA, Karam P, Ferreira R, Rezende ML, Greghi SL,
SantAna AC, et al. Root surface demineralization by cit-
ric acid/tetracycline gel and aPDT associated to subepithelial

connective tissue graft improves root coverage outcomes. A
12-month preliminary randomized clinical trial, J Photochem
Photobiol B 197 (2019) 111528.

12. Um IW, Ku JK, Lee BK, Yun PY, Lee JK, Nam JH. Postulated
release profile of recombinant human bone morphogenetic
protein-2 (rhBMP-2) from demineralized dentin matrix, J Ko—
rean Assoc Oral Maxillofac Surg 45(3) (2019) 123-128.

13. Um IW, Ku JK, Kim YK, Lee BK, Leem DH. Histological Review
of Demineralized Dentin Matrix as a Carrier of rhBMP-2, Tissue
Eng Part B Rev 26(3) (2020) 284-293.

14. Dimitriou R, Tsiridis E, Giannoudis PV. Current concepts of
molecular aspects of bone healing, Injury 36(12) (2005) 1392~
1404.

15. Wang XJ, Han G, Owens P, Siddiqui Y, Li AG. Role of TGF3-
Mediated Inflammation in Cutaneous Wound Healing, Journal
of Investigative Dermatology Symposium Proceedings 11(1)
(2006) 112-117.

16. Johnson KE, Wilgus TA. Vascular Endothelial Growth Factor
and Angiogenesis in the Regulation of Cutaneous Wound Re—
pair, Adv Wound Care (New Rochelle) 3(10) (2014) 647-661.

17. Gerhardt H, Golding M, Fruttiger M, Ruhrberg C, Lundkvist A,
Abramsson A, et al. VEGF guides angiogenic sprouting utiliz—
ing endothelial tip cell filopodia, J Cell Biol 161(6) (2003) 1163~
1177.

18. Kim YK, Ku JK, Um IW, Seok H, Leem DH. Impact of Autoge-
nous Demineralized Dentin Matrix on Mandibular Second Molar
after Third Molar Extraction: Retrospective Study, J Funct Bio—
mater 14(4) (2023).

19. Wan C, Yuan G, Luo D, Zhang L, Lin H, Liu H, et al. The Den-
tin Sialoprotein (DSP) Domain Regulates Dental Mesenchymal
Cell Differentiation through a Novel Surface Receptor, Sci Rep
6(2016) 29666-29666.

20. Azari A, Schoenmaker T, De Souza Faloni AP, Everts V, De
Vries TJ. Jaw and long bone marrow derived osteoclasts dif-
fer in shape and their response to bone and dentin, Biochem
Biophys Res Commun 409(2) (2011) 205-210.

21. Rumpler M, Wurger T, Roschger P, Zwettler E, Sturmlechner
|, Altmann P, et al. Osteoclasts on bone and dentin in vitro:
mechanism of trail formation and comparison of resorption be—
havior, Calcif Tissue Int 93(6) (2013) 526-539.

712 | CHetx|ztoIAEEIX| RI61H A1 2023




ORIGINAL ARTICLE .

https://doi.org/10.22974/jkda.2023.61.11.003 m—;

o

£7%:2023.10.6 AAK 1 2023.10.7 ARHEFEY : 2023.10. 13 0P
H’

)

ro

|0

A|M 0|8 w0l 17747t olAl Tl x|njo| 2 0|8 f

=
- - |
0|53, MMEH, RXHOI 1
o
YEAFOCL L K| DTHE O A St A, 2 S|TH Ol K| THet of AR K| ket A o
7b52) H|2 = 4010] 17717 014l Gl x|Tjo| R 0] HY =

ORCID ID I~
Seung-Hyun Lee, (&) https://orcid.org/0000-0002-5796-4375 rQ
-1

Se-Hwan Jung, (& https://orcid.org/0000-0001-7529-6270
Jae-In Ryu, @ https://orcid.org/0000-0002-1923-8030

ABSTRACT .

Qualitative study on oral health perception and dental care use experience of homeless
persons using homeless welfare facilities

Seung-Hyun Lee', Se-Hwan Jung', Jae-In Ryu”

'Department of Preventive & Public Health Dentistry, Gangneung-Wonju National University
“Department of Preventive and Social Dentistry, Kyung Hee University

Purpose: The purpose of this study was to investigate the oral health perception and dental care use experience of home-
less persons in Korea.

Materials and Methods: Nine homeless persons were recruited from homeless welfare facilities in Seoul. Participants
were interviewed using a semi-structured questionnaire by an interviewer. Data analysis was guided by grounded theory
methodology and involved constant comparison, coding and memo-writing.

Results: Homeless persons recognized the dental care needs due to serious dental problems. Due to cost issues, they
prioritized using self-care, and used dental care with the help of family or homeless facilities. Satisfaction was expressed
through perceptions and attitudes regarding the process of using dental care.

Conclusion: There is a need to carry out more qualitative study and representative quantitative research for understanding
homeless person's access to dental care.
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Table 1. Characteristics of participants (n=9) 5‘:,'
]
. Year Married . Homeless Economic Monthly X
Participants of birth Gender status Education level duration activity income(Won) E
A 1958 male  separation  college 15 years self-support work 480,000 )":I
program B
) . . |
B 1958 male unmarried  primary school ~ 7~8years  not working almost none ﬁo
(=]
C 1959 male divorce high school 10 vears self-support work 600,000 00
program oy
0o
D 1961 male divorce  middleschool veard o chbox delivery 100,000 %
6 months ||:_o'ﬁ
E 1962 male divorce high school 7 years plasterer assistant 1,200,000 Tﬁ
~1,300,000
iy
F 1967 male  unmarried  middle school 10 years seff-support work 1,000,000
program
) . shelter workplace 400,000
G 1968 male  unmarried middle school 3 years work program ~500.000
H 1970 male unmarried  high school 7~9vyears  public work program 1,050,000
I 1981 male  unmarried  high school 3 years public work program 1,200,000

*included wandering life

(KHSIRB-18-036) HFT Z~ajskict. Ql-Alala}e]

B4, 7R A,

Aol o]
g PRI 48
NS PP AP 8] SATNES

A% 5 WFE 7
4RAYS Fulst By 2

2A3Hh B

FAR= 20189 791795 25U7HA] AR} el
Lo St ol sgAt ol &
of 7§QlE 2 APsIATE AR %917} £

52 9i5t0] 104 o 1%
A 1910] RGBT 1%9] Bz o] FPsto]

83 ERS o]g3lo] 7|53}5ic Ae] Z0)a
9t 42800 ok 1A ol A8 o1 5

Fof 279 ARl e A0k

w
i

HtH
od

o] Aol

391 B4 9L PE}
2T i
AUS A A7

et

FUT 4R

Gt

}711@ o RolH W
siohe 34 A1 A 55 Sl Hofel o

ol H]E 5 ‘:](m vivo

% o] sl

mmquq

o 7pel 583 7
aed 3

CHEHA]

TIOIAFHSIR| HIB1H A1152023 | 715



ORIGINAL ARTICLE

1. le2010] F27428 AEHO] CHEt Q1A

R EERSNERY
2 3t growl 44

*d
/Ny
o
‘.ﬁ
i)
T
il
°
N
%9,
in}
1
H1
X

g Y} ol7} SJoje ofFLI} oF gl g, o zut
ol A= A o 72w K], (H 484] H: k-
% 7121 7~9%)

78 55 £30] o)} o] oHEoLR. & BT 4]

951 A 1] A B} A2 £} 9F 012 A, 60

A, == 7IZF15)

YR A3} A 25 S AJHolL EYARECR |
Al F HorslZol Al Eet 7 27de] S8 Aoz
&% -

“qIiof vjopl A2 57 vFEol 57, (O, A7} 2
LA YL BHEE G 3740, ¥ e 7121 36)

ol7= 1 HA7} Erjok SJolE o, FA
5] 8 Y37, B A & L101]7]. Fofli= o] £ Biglo]

LB, 604 . == 7] ZF 7~84)

2. L=019| X[l 01 R T ZULEA

Table 2. Perception of the oral health status of homeless persons

Theme Category Sub-category Code*
general health -OOFER(UTE 55, L2 MESHOR Qld)
- Op7rCH gl
oral condition -QIBL Ot EL
- b7 2 A0
perception negative - M7t EY
of the oral - MZ0| & Of H0jM
health status denture use ~ {2 ot 7 9k A e T
- 43E O=op Ly
- AMES0| =
. dental care - X|= C} 2 AEY
positive
denture use - e & Loyt

*Korean words were maintained due to in vivo coding
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Table 3. Oral health problems on dental care needs of homeless persons

Theme Category Sub-category Code*
- oLz}
pain - 0]7t0r2
- OI=20]| OtItA
oral symptom loose tooth - 07t 253
. -Qlz0| 21
gingiva symptom 1t
- 2 90iM
, - 98 (& Y), 52 ()
eating ~ *:EIE 250
oral health (mastication) ~ A -
problems oral health-related —(eM8) T
on dental care quality of life ‘ =
needs speaking - ast e (T
laughing - &M (H|0] £0|10)
working -9 (2 W)

perception
on dental care
needs

dental prosthetics

- (HIE ) 0o 1
= 0|7} Tk A01M/ BEMAOIA

/dental trauma

- S g2 er st
- 0|Z aiiof
dental emergency _ olL|7} HEA

*Korean words were maintained due to in vivo coding
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Table 4. Pathway to coping with oral health problems of homeless persons

Theme Category Sub-category Code*
-agana
- = =0
endure patience - X[27} oLt
- US W 7t iU
- XL HEERID
self-care take painkillers - HUSH A
remove teeth yourself - Li7H E0H04
- SUIx[2t
use dental care Nt O If
cathway yourself - OHL| HR{RA
to coping with - 7}E £ HI0tA
oral health
= HIAIHO]
) _ - 20| XLz AMEE
get information
- =021
- Y1 UM
dental care
: -gHE2s
with the help of -
Iy procedure guidance _ OOt O1ZIEH =LI7)
homeless facilities and management OtERM Al L7t
-2 A EoED
linkage with - A EofLet
high-level R EISPIESN]
dental institutions

*Korean words were maintained due to in vivo coding
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Table 5. Factors influencing satisfaction with dental care use of homeless persons E_}E

2175 o] Foflie Aol A mrelo] A3t
olgol gt JHE U, PIARHE £9

Aol A A XF

/(—] 5/51”0/5/’//’7]' 52_7“/[5 2(7—,_':_‘/‘7 q’-o;ﬂal-’ /é])é]j]ﬁ]].]/ 7
RIFRE7PX] OF WRFo]Q.(E, 564 - ==

Theme Category Sub-category Code*
. - M30l=
intent
-zo9
-gga2
cost
- Jiel =0
- 02|
explanation - XIM[8]
perception o A
& attitude =2c= =2
) - &M
kindness .
- D|erolth=
o - RS e FALD
discrimination .
factors - ARJA
influencing
B - J|crel=
satisfaction schedule k2
with dental care management =
subjective - 38H
evaluation - BN
- 2X|
- EU/2H
experience treatment details - NIt
of dental care HE/NZHRE
- A9
-85
problems o M
after treatment ey
- 2Hg

*Korean words were maintained due to in vivo coding
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ABSTRACT

Factors associated with self-rated poor oral health and chewing discomfort of Korean
elderly

Seung-Hyun Lee
Department of Preventive & Public Health Dentistry, Gangneung-Wonju National University

Purpose: The purpose of this study was to analyze the factors associated with self-rated poor oral health and chewing
discomfort among Korean elderly people in the Korea National Health and Nutrition Examination Survey(KNHANES).

Materials and Methods: Data from the 7th(2016-2018) KNHANES were downloaded from the KNHANES website.
Participants were older adults aged 70 years who responded to a questionnaire about their self-rated oral health or chewing
discomfort. Multivariate logistic regression analysis was performed by dividing demographic and oral health factors into
three models, and odds ratios with 95% confidence intervals were presented.

Results: For self-rated poor oral health, up to 1.59 times increase in caries in permanent teeth and up to 1.84 times in-
crease in severe periodontitis, and up to 2.41 times increase in negative perceptions for those with 20 or more natural teeth
compared to those without. In terms of chewing discomfort, depending on the model, those with a middle school diploma
or less had up to 2.05 times more discomfort than those with a college degree or higher. Having severe periodontitis was
associated with up to 1.68 times more discomfort, and having fewer than 20 natural teeth was associated with up to 2.46
times more discomfort.

Conclusion: Some demographic factors and a number of oral health factors were found to be associated with self-rated
poor oral health and chewing discomfort in older adults. Further in-depth analyses that reflect additional factors that were
not included in the study are necessary.

Key words : elderly, self-rated poor oral health, chewing discomfort, The KNHANES
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Table 1. Distribution of self-rated poor oral health and chewing discomfort according to risk factors (1:]_
o Self-rated poor oral health Chewing discomfort E_E
Classification re
Unweighted N Weighted % Unweighted N Weighted % Jls
Total 2,367 100.0 2,310 100.0 e
Age ™
70-79 1746 746 1719 75.1 o
Above 80 621 254 591 24.9 s
Sex |E4_?[
Male 983 414 965 418 =
Female 1,384 58.6 1,345 58.2
Income quintiles
1st 479 20.8 463 20.7
2nd 478 19.0 463 18.8
_ 3rd 488 19.4 478 195
Derfggf;fsp e 461 202 454 202
5th 446 20.0 4M 20.2
no response 15 0.7 " 05
Education
Middle school or lower 178 8.3 177 8.5
High school 300 133 299 13.7
College or higher 1,723 70.9 1,708 723
Not applicable 166 74 126 55
Residence
Urban(dong) 1,679 744 1,641 74.6
Rural(eup/myeon) 688 25.6 669 254
Dental caries
No 1,788 76.7 1,748 76.9
Yes 579 23.3 562 23.1
Severe periodontitis
No 1,746 745 1,714 74.9
Oral health Yes 234 9.6 227 9.6
status Not applicable 387 15.9 369 15.5
Number of natural teeth
0 2838 12.1 274 11.8
1~9 444 18.0 433 17.9
10~19 540 229 527 229
Above 20 1,095 471 1,076 47.3
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Table 2. Odds ratios for the association between self-rated poor oral health and risk factors

Self-rated poor oral health-OR (95% Cl)

Variables

Model 1 Model 2 Model 3
(N=1,850) (N=1,850) (N=2,190)
Demographic factors
Age 0.98(0.94-1.01) 1.00(0.96-1.04) 0.99(0.96-1.02)
Sex: male 1.03(0.81-1.32) 1.02(0.81-1.30) 1.00(0.80-1.26)

Income quintiles: 5th

4th

3rd

2nd

1st

Education: College or higher

High school

Middle school or lower
Residence: Urban(dong)
Oral disease

Dental caries: no

Severe periodontitis: no
No. of natural teeth: above 20

10-19

1-9

0

0.80(0.57-1.13)
1.24(0.87-1.77)
1.31(0.91-1.87)
1.22(0.83-1.79)

1.21(0.81-1.82)
1.18(0.82-1.68)
1.15(0.82-1.60)

1.59%(1.25-2.03)
1.84%(1.28-2.65)

2.41%(1.82-3.18)
1.87%(1.34-2.59)

0.85(0.61-1.19)
1.25(0.88-1.76)
1.31(0.93-1.86)
1.31(0.90-1.89)

1.30(0.85-1.97)
1.30(0.90-1.88)
1.23(0.88-1.72)

1.50%(1.18-1.92)
1.74%(1.21-2.49)

0.86(0.62-1.20)
1.24(0.90-1.70)
1.44%(1.04-1.99)
1.41(0.98-2.01)

1.12(0.75-1.66)
1.11(0.79-1.56)
1.23(0.89-1.70)

2.31%(1.74-3.05)
1.64%(1.21-2.22)
0.50%(0.35-0.72)

* PX0.05.
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74501l 1.688H(P<0.05) &
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2.4681(P(0.05) Z7}519it}, AFedz|o} 4=
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Table 3. Odds ratios for the association between chewing discomfort and risk factors

Chewing discomfort-OR (95% Cl)
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Variables Model 1 Model 2 Model 3
(N=1,838) (N=1,838) (N=2,175)
Demographic factors
Age 1.01(0.97-1.04) 1.03(1.00-1.07) 1.02(0.99-1.06)
Sex: male 1.04(0.81-1.34) 1.02(0.80-1.31) 0.97(0.78-1.21)
Income quintiles: 5th
4th 0.98(0.66-1.44) 1.03(0.70-1.50) 1.02(0.72-1.45)
3rd 1.01(0.68-1.49) 1.02(0.70-1.49) 1.06(0.74-1.51)
2nd 1.46(0.98-2.16) 1.47%(1.01-2.14) 1.41(0.98-2.02)
1st 1.29(0.87-1.90) 1.37(0.94-2.00) 1.22(0.86-1.73)
Education: College or higher
High school 1.51(0.89-2.59) 1.64(0.96-2.80) 1.52(0.90-2.54)
Middle school or lower 1.82%(1.12-2.96) 2.05%(1.29-3.26) 1.96%(1.23-3.12)
Residence: Urban(dong) 1.03(0.74-1.42) 1.11(0.82-1.50) 1.04(0.78-1.40)
Oral disease
Dental caries: no 1.16(0.89-1.50) 1.08(0.84-1.39) -
Severe periodontitis: no 1.68*(1.13-2.49) 1.57%(1.08-2.29) -
No. of natural teeth: above 20
10-19 2.24%(1.73-2.90) - 2.17%(1.68-2.81)
1-9 2.46%(1.80~3.36) - 2.44%(1.84~3.24)
0 - - 1.96%(1.43-2.70)
* P(0.05.
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Arthrocentesis and intermaxillary traction appliance in a patient with unilateral (ﬁ
posterior open bite caused by temporomandibular osteoarthritis %

: A Case Report kl

You-Seong Choi, Hyun-Jin Kwak, So-Hyeon Kim, In-Jae Song, Yoon-Ju Nam, Bok-Joo Kim,
Jung-Han Kim, Chul-Hoon Kim

Department of Oral and Maxillofacial Surgery, College of Medicine, Dong-A University

Osteoarthritis in the temporomandibular joint (TMJ) affects surrounding soft and hard tissues including cartilage, sub-
chondral bone, and synovial membrane, causing TMJ remodeling and articular cartilage abrasion. When degenerative bone
changes worsen in some patients with osteoarthritis, facial skeletal remodeling occur such as chin deviation, malocclusion.
In patients with TMJ osteoarthritis, it is important to expand the joint space and decompress it. When pathological changes
in the joint are observed, minimally invasive treatment such as intra-articular injection and arthrocentesis can be performed.
An intermaxillary traction appliance can be applied for a short period of time to patients with TMJ osteoarthritis with oc-
clusal changes.

The purpose of this report is to review the case using arthrocentesis and intermaxillary traction appliance along with
conservative treatment in a patient with unilateral posterior open bite caused by temporomandibular disorder(osteoarthritis),
and to report the importance of appropriate diagnosis and treatment of temporomandibular disorder.

Key words : Temporomandibular disorder, Osteoarthritis, Occlusal change, Arthrocentesis, Intermaxillary traction ap-
pliance
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Figure 1. Clinical photo(a, b) of the patient taken at the time of first visiting
a. Posterior occlusion on right side

b. Posterior occlusion on left side. The photos show that right side is occluded, whereas the left side
shows an open bite pattern.

Figure 2. Cone beam computed tomography(a, b) & panoramic radiography(c) of the patient taken at the time
of first visiting

a. Sagittal view

b. Coronal view of both condyle & mandibular fossa of temporal bone. Both images show cortical bone
resorption & irregularity of the right mandibular condyle and narrowed joint space. (arrows)

¢. Panoramic radiography shows cortical bone resorption of the right mandibular condyle. (arrows) The

image shows left posterior intermaxillary space is wider than right side caused by osteoarthritis on
right temporomandibular joint.
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Figure 3. Joint effusion &disc displacement observed on sagittal T2 weighted TMJ MRl in closed & open mouth
position.

a. MRI T2 image shows high signal on right temporomandibular joint. That indicates joint effusion.

(upper arrows) Disc displaced anteriorly in closed mouth position. (lower arrows) ro

b. Disc displaced anteriorly in open mouth position.(arrows) 0z

Figure 4. Joint effusion drawn by 24—gauge needle & 1cc syringe on right temporomandibular joint.
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Figure 5. Changes in MCO(maximum comfortable opening), NRS (numeral rating scale)

Figure 6. Cone beam computed tomography(a, b) of the patient taken at the time of after 3 months applying
traction appliance.
a. Sagittal view
b. Coronal view of both condyle & mandibular fossa of temporal bone. Both images show cortical bone
thickening & joint space widening compared to first visiting view.
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Figure 7. Intermaxillary traction appliance(a, b) and device placed in mouth(c, d)

Figure 8. Clinical photo(a, b) of the patient taken at the time of after 3 months applying traction appliance.

a. Posterior occlusion on right side

b. Posterior occlusion on left side. The photo shows the improved occlusal relationship in the left

posterior region.
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Table 1. Changes in MCO, NRS

Figure 9. Clinical photo(a, b) of the patient taken at the time of delivery of final prosthesis.

MCO NRS
(mm) (0-10)
First visit 30 6
2 weeks
(1st arthrocentesis) 33 5
1 month
(Stabilization splint delivery) 40 2
2 months
(2nd arthrocentesis) 47 2
3 months 55 1
6 months - ,
(intermaxillary traction appliance delivery)
9 months 54 1
1 year 55 1

*MCO(maximum comfortable opening), *NRS (numeral rating scale)
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