ISSN 0376-4672

LHSIXI IO AF I

THE JOURNAL OF THE KOREAN DENTAL ASSOCIATION

Vol.56 No.11 2018. 11

KN A UisHX|ajojAL ]

KOREAN DENTAL ASSOCIATION




DV

FRIENDS

IT s GREAT'

‘-}1‘_‘-&‘ sk “f *1]01 01“"711 }\-]]k-lb})k]]_}o?

H
= L4
] L

E_‘a LT . _‘.‘ ‘,"‘-'

e

WL
L

I|-E_I__|_I-A-||X-I},|AE|| °L|J1|01 ;f- ‘..:, !;1‘. :

K .‘I'AI.IRI.IE

R L
S 5
‘1' . 1 ;i
i Ll
5 L ‘L
\
1

. R

SAE| Hio|2mE0| RIZA| oH:_[[|__2} Al2IX
U715 Ompix| Timiche ApAL 2A7HR?

H0{ 1oy

SHINHUh : o




HOHT1 1101 1A Ol T}

The Journal of The Korean Dental Association

C O N T E N T S

597 =&
@ Subcutaneous emphysema after uncommon traumatic and
iatrogenic events: a report of two cases
@ DENTIS LHFAZS MEMX|= AZEM X|CHF MEHo|

02 M2 $8H o7

615

UAIE It £

XX 222
@ CIx

I
Hot 2l

@ LA 7|
® CIX|E 710l= &2

o MRS S 0183 ATES JHl BRfe
(o)

| =

e
AO
==

NEWS & NEWS
OJALY| QE T
QAKIAIK A

R RS

594
641
645
647

(CheRITOEEIR) = BiR7issRalelpislol Ral2Yy U AHRZS Fadit
2Xl0) M2 W8S cetx|mtolAf

H
:

iyl
Ton
10
]
gll__l
o

0
pal
ol
pal
a2
mjo
4>
1
2
o>
-
o

November 2018

(HSEXICIAr D] ‘

THE JGURNAL OF THE KOREAN DENTAL ASSOCIATION

vol56 No.11 2018.11

<4

KDA ez

CEsYH O tolEs| oLt

R P T A8

5o o odlz B oo ooy

2 3 I A5E

R

2 3 o33

23 B oZiy  @HUHE Y 2
=| % = &

'Z' g 2 E‘iItJ o oo 3 R A A

2 3 ¥ LUES = = 7|7?45

2 3 Fogogy 2 2 z8d
5 o 7 &

2o T ojgE ol

2 & Z o g

£ 20 A XG4 e

% 2o A 0|2 AN

HoH o A ENS SRR

SR04 de3

s = . = = -

2o A ARE O 3z HYY A

2 H 0 M OFE g o o o

Mo a4 zad ool U

zEo N FIE o5 S5

33-IP0U HEE g3 g

AMEZOIAL 2 & 6 d0 AN Soq 8

B A A2A S e b= s

HEEMOAL Z A5 SeE TET

heIBB0[A A & &

2312 x/0lAt 2 8

£ RO A OFE

g &0 A A

DO} O E &

AEYMO|AL B K} 2

H Mo A ggd

AHRORDION O] H 5

z N AN

z A REN

z N

o ¥ Az s

2 oo I ooy

A4 04 o)%35

A gl EAL]

I B R P A

Fa 04802 AZEHA A TR 2513 %
3} k5=t /02-2024-9150

HA =/ 02-2024-9210

SFarat/02-2024-9290

YA B3t/ 02-468-4655

HAS/02-468-4653

e—mail: kdanews@chol,com

@ EHo|A] http://www. kda,or kr

By - Q4 oot E /02-2273-2497

9@ 7+ 4 2018 10. 31

20183 56 A1 &3 HM594=



B4 QARG S5
A 10 1071 7] 14507 & A w87 o] S o
A A WA 55 Bl Wi 68 Al SA] ARl

SER|olstH HUER| ALUFWS0| 10FFE MSCHSIDA LYURIF 7| FUAY0| 22| 0| LI 9OL,
Y, AMAHYEY, ZIHAHEY S 2 sLelge £8  19Y 3~63] W2 L4 0|AIZI0] AMARI7| W20l HAL £
g = 9l 7IS0| FofolH WS £=E L1 SCk ZUZol| oif7L dL A= =Zelch.

Age ydRuSS FUSIE A HEHH(3Y 5y SR ORI = W Fefs HX2 A, FHLE
- 0I5t AYH)ME L 6= OfFE AN SERCIS Fut S MO, UYTBHH S M| JHAICH SALE I MD|L e
TR A OIF AHSAIE Motz A2 2T LUdRmSS  Jf o Ho| B2 oS £2F £ lon, JuTRRE 12 0f
Olsg = U=E THHS J[sths Yol T 7 s ARZIo] Bot 72t W mR0|7t JkSSict 24 Tl

Aggol As-dFns FHOIX(htp://wwwkda- O] 028t SYE & molell W0 ElHE 0Ithk= HHOIC
academyorkr) & S3i K[ 108 LIUS AFYS 2H 0 YE XY THUAOIME YIRS F2 T2l XY
BAZAEAAN LAY T 14508(SEFLE)E WSOt A B L 62 Ao AEO| YIS WSAYS Ofok| Ash A
Ch 2k 71482 13 1S Al 4~10ARZPIR] IS2 ZYstn 9o &3 ofzis metstll glok BM FHofgh 71259 1Kol DY
Of, OI MA| $Zld,E nafeh AlttstH 108 8 & FA & 5 Ut Ao J1H, DIYA0| S0id W= ousith Y
OISOl 5 es18AIZte] WSS MSSH= 2&0IC AFRE 23t DRIY iAoz HCHSH el QICF 11 IRICh

iR SeIRllsin FuEA| ALMLII0| Hoisi s 2 ot Ol "AYUFIMFE 0|52t 1 == AYOZ AU
HTE 200018, 191g L UHURWSARE MARIE SiH B0l ZREA Yerh DS WSS Ag €F APt itk
2E I HOADH 2oto} sh= & WRAIZE2 82tof AlZHoILt. 1 g% ot 1 2 - 2=2lel MRS US| S0 AR

SR ZO{5l1 QUs 7| HS0| FLAYSL WSAIZE STl B ChE[el 22k AVIRIS0] Hsts AVl AlEE & 5 UEE She
89S 2011 9 ChS 27H XYl AUSIEAS0| gFs7| O FMS o ATol2ta Stk
AIZBIH MEARIO] HS S0 A0l2hs Holct.

RO < R A A1 7
MR g - WA 2 ARA] A 7R 34)s)

USE HASAT UM AHH AY S BASKF FH Y o A0 4R oY - 01E - 24 A S8Y S ) ABS St
e QAIS0] TUEAXSRMN(TLEAT) T2 Jtsde M of S5 Dl A E LHAR S st Aol FHSH
MY oliet SISt Q101 A2l SRAHl FREA HE 0 E7FSSICHE AIX0| XEXH2= M| = 2t
M 40| THAIStE| 1 9l Aol W2 CiBIRI=2 60| 014 ololT7} 7562t POz H

U4sE g2 A 0 nd 0 T EASXE IHUA Al A7 146%E AAlSks 558 TR 2lef 2014 THel=
OAM SXIF W TZHEFAL ER0iCE LS H20lUFY B 10523 JH2H| X3 o|=H7t RIKISHE HIZ2 85% TEe! 9%
ofo] RIHoll thefl (TLTEFM UMD HH) HIHOZ Lt S HoIMH 0jd JHEH 45510 Qs W22 LR,

ML QoH, 2 FAel YHoHHFe YR Bo7t HOh 1 Sl ReISe| HAAR JHAIXIZNME X%t 20Ut o 30%
EHRC, £ ARSI AL X|AE ASE x| o2 L= YO LEL
olof Xtk 202 CHEZAHMMEIO|M JHEIE 2018 X[ - Z2A U2 s Aol
ABolAts] =H| stECfslol] ZMet AYE EASXR Ajn2 2ok OfL2h RIMitd X2 S HAH0| QoiME B2
OSet AP X2l 8 YHE flof cet 2o R0USe T OIS0 EXfSICL
ZUZL ST 37| ofERAlsH Tt HTol= ol ASHUES} S SM Sa7|Ho0ll SIESIL QU= X 2Htele] B9 I 2277
Lo goistet M otystoll= Al 7I0iBCE 32 of XBoAb AL 49 ESof 19i9t 7RIS R U= S U & A0
BAS0| 2P TLBA flof =243t Holl el ZAtet ZAE B £E SS S8 TUH UY SH2=RM |H0| VISRl =7t &
SN FUEAMSRN BHE Al 712ME Rl HE Aol HAH A2 OIHA[X] 25t U= dFol2= Al HEIH
glof IHOA 0[240] & SAHKIRL LHH0E FREAMED S| A[HoCh,
PURE 5+ =S LHsICr 2t it olof w2t X HYFE 4R AANHAICH} DSAICY Srot

SR A EPHLY|T(0ECD) =7H & TEH HEFAIL 8l SHcks XpeEet MY WHS Holsll FHE dfiE Yots
£ L2hE f2lUebt fsith HAlShE S HEEEIS o92s & Y7 7N W 722U &

EUSAT W FRELAL 2= AU IR Al ERM LS L5 I 2 8t 9lrt

594 | Cietx|Zio|AbiE|X| HseH H|11Z 2018



News 3 “ 3] 218 A’

& News 59 2A AT G thAE A

2] < =] = = =] 17 = 5 PN = [ = 2051
WA WA, 819 7 G U AR, 25 0 HAN 9 e B2 RS

22 MEo| SAIE 3| Tt HAlsh SEHHIRES ZAF olof & ™2 "=rp|el S =AW thal Hhze %
£ W2 AL el UH @0l B 2 HUY MRS A 7L FASHA 1 EZECHE LEOXLL EHe oFE Cie
& XA HICEE 2ARIE MYEBHLC CHCh slRof Holg ESsty dHds X|7|7| flgt #aly =

Xt 108 162 XY CHEMOIM Dl 20185 A AT Hes| & Hojl= ®Eto] glen o|H FH| MAZNH= MESXR, EXF
J0lALEl0IM ZE S HEF2 KPS YU RS CfE 3 S Uik XRESD Ch 30| 1 HME Stdsl TaE A
S0 HAs Hoslh, s 7H FWYE K77 9fet HAY = = HEloP 1 SEQ
Hoil Hato| glen ¥o=2 WS ZA 2Hle HolgL, ZEd oo 2 H3E2 0l ZAe EHSe K2 WEN A
Al thae Lz 28 ol2t Mt HEl 3|7 Yglol oiE M3 FIX| §ol, Y22 S

Ol OlAE] M B4 HZ2 MEAMZIF AIHE X ZA} FHE HOED Lo el L2 2oz A &
chad ZH A2 SHIER S Yo SRl RS Ot Cie EXEVIe HEHQl IME HXs| st el IS A%
S0 HAg E2osty, OiHEUSHel ¥EME AJCE  MYES FESIN, LAY 2F itk g ddg Eost,
A ofzff SH|ZAHEBME Lot TP HA FHLY ZAR| ZH @Yol MAZ X|F|7| flel LotA 1 S42|E EACL
2 3ol 252 FEH MEiLe Ao, HaE2 93 28Y 0l OJALEI0IA AKES A2018 AT F ofL(oh) B
EMTAOIM AXH2 004AFE SXFO| SES Wot 3359He| o] 74 AZb 9|3 I A Y wH H FIt AF9| H(H
HE9 HiE, H =2 ANCRE IS MSoH| o =B M, =H, 2F, 22 SEES, ZUUL|L00) A28 HHA M
on AMEoHE HAg flsf FlE Hi U2 HEZTEH ool Buse] 1 Ao FHel 4 59 oig Xz
sl 2x W2 Ht glo] XY S0| ) FA AFF 3H]  FCh
2hs e YakshH MU U 3ict B Eols 2 S 2HE, DHLIHE ojFT A, B

JI2HAM 2 P2 YR URES HUIE 2] 0jEA RS AR RE, G555 U2YH FEE S0l dEHe
0| 3| oz RESCiY 245k A2 Mo HES flol O, MEA SE0lA LEE HES © J|20lAt SHs 02
SHIE et slUEel 3o 22 e TSl Ao 2 Allof 2Eet als A R oyt R4 AMel EHE
ChEelen, O3 statis wotsd 29 3Rl 9fE OEt ChSPCE 1 42 ¥iRiCh
80%2| 30| ARES U ECh= d&s HEs| Ut

b3l

AIEO| Blzel AT MY DR Sish CTol dHe  Hot BAE H¥ MAES R 2lRs HMNS DlREs S E
DNET ok 242 ABisl AT 2 BAS MY A3 BHOR HEH Lbp|= Yok
THo| UsoR Cldet FA ffjets HE o7 AEs) WIHC olza| HMEst A7|of =ElojA 225§ 2 37 89 S
= 9IAIC} Soff TEE 2SS FH2Z §RIHeZ MEE Mg + o

LA HIE2 A 108 22 2% 24| XY UM 22 = =S el L2l= 7IEE DiEsAE o= ojHg 2
Y ez ME et S 2AEE S 0 ZEE0l Ao MR of Hch
M DIEE 9IE =olE2 T olg ZE+ Hala2 245 Aot I =20l HHARIHA

QEM 2 JEMEE MHUELoRRE ¥, AT jE2 B BHHZ MEF2 20| S04 s AS TRE L)
B OHMIME 5SS oIt ZMEM MEICL SEZAMEME 1 IO elEwe £ s 4| =8 ot MEE E0ls
3ol A2 =zuUel W2atske e S TMEEIIS0| 20f ZA| SHH ekl SAol| SEH| MK 2t Mol JHME  UER 0
HuF0F 7S FZMUCZ MM U1 H2HY TMHMe| 3E Mz It LMok E mit & 9k ofofl CHE H=HQl Zoin
£ HMAStE = S 20| st 1 YRACt

0lg BHolE ZEA R SFO0IAtR AFRX HAXISO| HiA 2FY sE=ME et F&2 oo e “AlZt S0 S
off X|Zt MIF CH2 Dol CHEF CHSH =2l F 20| FCt. ZM7|IES AMS| AESE JHM0] EHRE FESS HOH 0

E3] RToAl SHEES AT MY VISE NIF RS ATl 22 ARIE FHAPIE S AZANA =20 == CRet 3
LI7E7| flol 252 MT 2 h3|@ fwYeS Ofshks 8HH A|  CHobmt SMHES TOIs] LZHICH 1 Si3ich

CHakx| 2ol AFI3|X] HMiseH HM|115 2018] 595




M=% B Yyos

O 00—

XA Bk Ao

2o TH o) BH

>

21417] Ak BB 2] 941 H

g"-'—_, TEL 2024-9290 BUR 0 PEH2Y
= o FAX 468-4653 AzHE 1005-887-001101
I_I E-mail kdapr@chol.com of 2 = Uvtx|atoArH Y



\\\\\\

7,
1]

oy

y

<
"

7

A
\\\\

5k,
|l LHS \‘\\\\k\\\\ ILHA|L =crE(, \ \'\\\\
o 1 el e

N

712 3 7
~
\\—\\\— »\. \ =
W e
[ ] |&< 4=

N

22T, &TE, &£ H,

~ ) ) | -

‘\\\\ | N \\ | C \\\\
cutan \ M

£ ~ > > | = A4
12351 0] :\\\\ St M

N \\\\\

| X 5 || Z




CASE REPORT

=
ne

E
=

1:2018. 8.9 A 12018, 8. 27 A 1 2018, 8. 27

Subcutaneous emphysema after
uncommon traumatic and iatrogenic
events: a report of two cases
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Subcutaneous emphysema after uncommon traumatic and iatrogenic events:
a report of two cases

Dept. of Oral and Maxillofacial Surgery, Korea University Guro Hospital
Min-Su Kim, Gyu-Tae Kim, Choong-Nam Kim, Soo-Ho Kim, Eui-Seok Lee, Ho-Kyung Lim

Cervicofacial subcutaneous emphysema is defined as the abnormal introduction of air into the subcutaneous tissues of the head
and neck. It is mainly iatrogenic and traumatic in origin. Our two case reports are also due to the same cause, but the features of
the trauma and the site of the dental treatment are different from the existing reports. A 29-year-old man visited our hospital with
facial swelling and pain after experiencing facial trauma in a soccer game. Another 55-year-old woman visited with similar
symptoms after replacement of her maxillary anterior fixed prosthesis.

In the two cases presented, subcutaneous emphysema was gradually treated with no complications during antibiotic prophylaxis
and supportive care. In this paper, we report two cases of traumatic and iatrogenic subcutaneous emphysema and their diagnoses,
etiologies, complications, and treatments based on a literature review.

Key words : Subcutaneous emphysema, Facial trauma, latrogenic
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CASE REPORT

I. Introduction

Subcutaneous emphysema is described as the
presence of air in the subcutaneous soft tissues.
Subcutaneous emphysema occurs in the head and
neck region when there is an influx of gas into
broken nasal mucosa, oral mucosa, and/or sinus
cavities due to trauma or iatrogenic causes".

The main clinical manifestations are swelling
and crepitation on palpation; in cases associated
with pneumomediastinum, which is the abnormal
presence of air or another gas in the media
stinum, a sore throat, chest pain, dysphagia,
fever, tachypnea, dyspnea, and hoarseness of the
voice may be observed.

Subcutaneous emphysema from facial trauma
rarely leads to fatal complications; they usually
occur when proper procedures are not followed.
Therefore, accurate diagnosis and treatment are
important'?.

In this paper, we report two cases of
subcutaneous emphysema; one traumatic and one
iatrogenic in origin. The aims of this paper are to
describe methods for differential diagnosis of
abscess, prevention of iatrogenic injury which
can cause subcutaneous emphysema, and
precautions to the patient who experience trauma

to prevent subcutaneous emphysema.

I.Casel

A 29-year-old man visited our hospital with a
chief complaint of facial swelling and pain. The

patient had engaged in a soccer game on the same

day prior to the consultation. During the game,
the patient sustained facial trauma caused by
contact with other players. The aforementioned
symptoms occurred after the patient had blown
his nose and he stated that he felt air entering his
right cheek area. The patient complained of
swelling and pain in the right facial region with
an absence of dyspnea. Vital signs at the time of
consultation were stable; his respiratory sounds
were clear and heart sounds were regular. The
physical examination revealed swelling in the
right facial region and tenderness accompanied
by crepitation on palpation in the same area.
Computed tomography(CT) revealed a fracture
of the anterolateral wall of the right maxillary
sinus along with an air-fluid level in the right
buccal, masticator, submandibular, parapharyn
geal, and parotic spaces(Fig. 1). Antibiotics
(amoxicillin) and analgesics(talniflumate) were
prescribed for 7 days to prevent infection and
control the pain. Three days after the
consultation, there was a noted decrease in
edema. Nine days after the consultation, the
edema, pain, and subcutaneous emphysema had

disappeared on cone-beam computed tomo
graphy(CBCT) (Fig.2).

I, Case ll

A 55-year-old woman visited our hospital with
a chief complaint of facial swelling and pain that
began on the day of the consultation. On the same
day prior to the consultation, the patient attended

a local dental clinic and had her maxillary
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CASE REPORT

Fig. 1. Radiographs taken during the initial examination. A) A fracture (arrow) of the anterolateral wall of the right
maxillary sinus with an air-fluid level at the right maxillary sinus on facial bone computed tomography (CT) (axial

view); B) facial bone CT (coronal view)

w
Fig. 2. Radiographs taken during the initial examination and 9 days later. A) Subcutaneous air densities (arrow) are
present in the right facial area and the right buccal, masticator, submandibular, parapharyngeal, and parotic
spaces on facial bone computed tomography (CT) (axial view); B) facial bone CT (coronal view); C) all air
densities have disappeared on cone-beam computed tomography (CBCT) (axial view); D) all air densities have

disappeared on CBCT (coronal view)

anterior fixed prosthesis replaced. During the
procedure, she felt a stabbing sensation in the
right anterior maxillary area. Thereafter, the
patient experienced the aforementioned
symptoms. The patient complained of swelling
and pain in the right facial and cervical regions
with an absence of dyspnea. Vital signs at the
time of the visit were stable; her respiratory

sounds were clear and heart sounds were regular.

There were no significant findings from the
blood test performed on the day of the
consultation other than a slight increase in the
white blood cell count. The physical examination
at the time of the consultation revealed swelling
in the right facial and cervical regions and
tenderness accompanied by crepitation on
palpation in the same area. CT revealed diffuse

soft-tissue infiltration with air densities in the
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right periorbital, buccal, submandibular, para
pharyngeal, and retropharyngeal spaces(Fig. 3).
Antibiotics(cefdinir) was prescribed for 7 days to
prevent infection. Seventeen days after the initial
examination, the edema had decreased; however,
spontaneous pain and pain on palpation remained
in the right cervical region. The subcutaneous

emphysema disappeared on CBCT.

IV. Discussion

When we look at the causes and areas of
concern, subcutaneous emphysema in the facial
region can be caused by facial bone fractures,
surgical treatment in the head and neck region,

oral lacerations, excessive use of compressed air

with an air syringe during dental treatment, and
the use of high-speed dental handpieces*®. There
is a difference between other reported cases and
case I in our report. In case I, subcutaneous
emphysema occurred at the time of nose blowing
by the patient after the onset of trauma. On the
other hand, in most cases, subcutaneous
emphysema occurs simultaneously with the
trauma. Therefore, if a patient with a suspected
fracture of the maxillary sinus area visits the
hospital, it is important to explain to the patient
the precautions to avoid the occurrence of
subcutaneous emphysema. The precautions are to
not act in such ways as to increase the pressure of
the maxillary sinus or intraoral cavity, such as
vigorous nose blowing, sneezing with the mouth

closed, and using straws. Considering the

Fig. 3. Radiographs taken during the initial examination and 17 days later. A) Diffuse soft-tissue infiltration with air
densities (arrow) in the right periorbital, buccal, submandibular, parapharyngeal, and retropharyngeal spaces on
facial bone computed tomography (CT) (axial view); B) facial bone CT (coronal view); C) all air densities have
disappeared on cone-beam computed tomography (CBCT) (axial view); D) all air densities have disappeared on

CBCT (coronal view)
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relationship between subcutaneous emphysema
and sinus fracture, a study found that 29 out of
390(7.43%) cases of paranasal sinus fractures
presented traumatic subcutaneous emphysema.
Maxillary sinus wall fractures were also
observed exclusively in 17 cases of traumatic
subcutaneous emphysema. The ethmoidal
sinuses were considered the most prevalent
etiologic site(11 cases)”.

In case II, the cause of the subcutaneous
emphysema was considered to be an iatrogenic
injury during dental treatment, and according to
most of the literature reported so far, among
dental treatments, wisdom tooth extraction and
restoration procedures were the most common
causes of subcutaneous emphysema. It was also
noted that subcutaneous emphysema occurred
most often when treating the mandibular
posterior teeth” ®. However, in this case,
subcutaneous emphysema occurred during the
replacement of the maxillary anterior prosthesis.
Although the exact cause cannot be ascertained,
the use of a high-speed dental handpiece during
the removal of the prosthesis may result in
intrusion of air into the space between the teeth
and gingival tissue due to intense pressure. The
use of an air syringe during the drying process
may also result in air intrusion. The fact that air
can be intruded into the tissue even though the
flap is not elevated, as in the impacted
mandibular third molar extraction, suggests that
gentle manipulation is important even in the case
of noninvasive dental treatment.

Crepitation on palpation is the most

characteristic symptom that distinguishes

subcutaneous emphysema from other diseases.
This symptom can differentiate subcutaneous
emphysema from an anaphylactic reaction or
angioedema in patients with acute edema'”. In
the case of a dental infection, leukocyte and C-
reactive protein levels are increased and can be
observed on blood tests; however, these are not
observed in subcutaneous emphysema except
during secondary infection. In addition,
crepitation on palpation allows subcutaneous
emphysema to be distinguished from a dental
infection'’. Additional radiological examinations
are needed to determine the extent and location
of the subcutaneous emphysema. Lateral or
oblique radiographs of the head and neck or CT
images can be used for diagnosis'”. In cases
suspected of pneumomediastinum, a lateral chest
radiograph is essential for diagnosis and its
sensitivity is close to 100%".

In the treatment of subcutaneous emphysema,
addressing the cause is the top priority.
Supportive care including medication with
analgesics and antitussives is necessary. Because
subcutaneous emphysema is self-limiting, it
usually heals naturally over time. In severe cases,
it is known that a 100% oxygen supply may help
to reabsorb air in subcutaneous emphysema and
pneumomediastinum. It has been reported that
the supply of 100% oxygen increases the oxygen
saturation and decreases nitrogen partial pressure
in the tissues. Therefore, difference in nitrogen
partial pressure increases, promoting absorption
of air in the subcutaneous emphysema'¥.
However, air trapped in the tissue may include

bacteria and may cause cellulitis or necrotizing
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fasciitis; furthermore, it may cause fatal
complications such as airway compression and
mediastinitis. Therefore, use of a wide range of
antibiotics and careful observation are
necessary'. Penicillin is the first choice among
these broad-spectrum antibiotics'™'®. In this
report, the patient in the first case was prescribed
an antibiotics(amoxicillin) and talniflumate TID
for 7 days. The patient in the second case was
prescribed an antibiotics(cefdinir) TID and
prednisolone BID for 7 days. After 9 days and 17
days, respectively, the symptoms had
disappeared and disappearance of all air densities
was confirmed by CBCT. The air in the tissues
seems to be slowly absorbed into the adjacent
surrounding tissues.

To prevent subcutaneous emphysema, dentists

should refrain from using air syringes or high-
speed dental handpieces excessively when not
only performing subperiosteal surgeries but also
managing in non-invasive state. The use of low-
speed handpieces that do not spray air is
recommended. When patients have intraoral
lacerations, delaying the treatment schedule can
provide greater safety'”. It is important to follow
the manufacturer's recommendations when using
air syringes or high-speed handpieces in other
circumstances. It is also important to educate the
patient about post-traumatic precautions such as
avoiding coughing, smoking, vigorous nose
blowing, sneezing with the mouth closed, using
straws, and other actions that may increase the
pressure in the intraoral cavity or maxillary

sinus'®.
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A retrospective randomized study of success rates according to abutment selection
in DENTIS submerged implant with an internal hex connection

)
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Eun-Hee Kim", Joeng-Eun Lee", Bok-Joo Kim**, Hee-Seong Hwang", Chul-Hoon Kim?”, Jung-Han Kim?

PURPOSE. The purpose of this study is to determine the efficacy of the DENTIS submerged-type implant with an internal hex
connection and to build corresponding abutment-selection criteria.

MATERIAL AND METHODS. A total of 204 patients received submerged implant fixtures with an internal hex connection at
the Dong-A University Hospital Dental clinic in Busan from January 2013 and May 2016. Three specific abutments, UCLA
abutments, customized abutments, ready-made abutments, were randomly selected. Implant success was defined as the basis of the
International Congress of Oral Implantologists(ICOI, 2007) criteria. The relationship between the implant success rate and the
abutment factor was analyzed using the Kruskal-Wallis test(P<.05).

RESULTS. A total of 508 implants were placed in 204 patients. After a mean observation period of 38.6 months, 493 out of 508
implants were in normal function, yielding an overall success rate of 97.05%. A total of 15 implants failed: 10 in the maxillary
molar area, 4 in the mandibular molar area, and 1 in the mandibular incisal area. All of the implant failures occurred in a single-
implant prosthesis, especially high in the maxillary molar area. The Kruskal-Wallis analysis showed that abutment selection has
no significant correlation with implant failure(P>.05).

CONCLUSION. DENTIS submerged implants with an internal hex connection showed predictable results with a success rate of
97.05%. It is no influence on the success rate in the selection of submerged implant abutment with an internal hex connection.
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I. Introduction

There were two methods of connecting an
implant fixture and an abutment: an external hex
connection” and an internal hex connection”
(Figs. 1a and b). With an external hex connec
tion, excessive loading at the initial stage could
lead to loss of crestal bone and could cause peri-
implantitis as a result of bacterial infection
arising in the micro-gap between the fixture and
the abutment®. Whereas with an internal, tissue-
level hex connection, exposure of the metal
collar at the thin gingiva could show poor
esthetics and make it more difficult to obtain
emergency profile. In order to overcome these
limitations, the submerged-type implant fixture
with an internal hex connection has been
designed and developed. In this case, the
hexagon is positioned in the fixture, and the
fixture platform is located at the alveolar bone
level (Fig. 1¢)*.

Nevertheless, clinicians do not always choose
the submerged implant type with an internal hex
connection. And they fall into confusion in their
choice, either external hex or internal hex.
Practitioners lacking in clinical experience could
be particularly uncertain of the proper implant
fixture to select. After the implant insertion, the
selection of the most appropriate superstructure
for the prosthesis also could be confusing the
dentists.

The abutments introduced for utilization in
dental implant superstructures were as follows:
casting abutment®”, which used a metal alloy,
customized abutment, which milled the abutment
according to its gingival shape and depth of the
fixture, and ready-made abutment, which
manufacturers produced in fixed sizes(Fig. 2).
For the selection of abutment, there are no clear
guidelines. Most clinicians rather are obliged to
base their judgments only on esthetics, material,

the convenience of their treatment, or the

Fig. 1. a. Branemark, external hexagonal connection(Branemark system MAKIl, Nobel Biocare AB, Goteborg,
Sweden), b. ITl, internal hexagonal connection(Straumann standard implant, Institute Straumann AG,
Waldenberg, Switzerland) and c. Submerged internal hexagonal connection(s-Clean tapered I, Dentis,

Dae-Gu, Republic of Korea).

Fig. 2. A. Gold UCLA abutment(s-Clean Gold UCLA Abutment, Dentis, Dae-Gu, Republic of Korea), B. Customized
abutment(MyPLANT abutment, RaphaBio, Seoul, Republic of Korea), and C. Ready-made abutment(s-
Clean Couple Abutment, Dentis, Dae-Gu, Republic of Korea).
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practitioner’s personal.

Establishment of abutment-selection criteria to
help ensure the success of long-term treatment is
controversial. For example, the type of gingiva
and thickness could be varied in the submerged
implant, depending on its located alveolar bone
level. This is one of the reasons why abutment
selection should be made very carefully.

The purpose of this research is to determine the
efficacy of the DENTIS submerged-type implant
with an internal hex connection and to build
corresponding abutment-selection criteria. To
those ends, the comparison of success rates was
conducted according to both implant placement

and abutment selection.

I. Materials and Methods

Patients who had undergone insertion of
DENTIS submerged implant fixture with an
internal hex connection between January 2013
and May 2016 at the Dong-A University Hospital
Dental Clinic in Busan, Republic of Korea, and
who had experienced more than six months of
normal function, were selected for inclusion in
this study. Patients suffering from early failure
prior to prosthesis insertion or from poor oral
hygiene after implantation, implant overdenture,
or systemic diseases such as uncontrolled
osteoporosis or diabetes mellitus, were excluded.
The investigation focused on patient data
including gender, age, implant placement site,
abutment type, and post-prosthetic complication,

which information had been obtained from the

relevant charts and radiographic film.

Three specific abutments of the three general
types - casting abutment, customized abutment,
and ready-made abutment - were adopted for use
in this study: UCLA abutment(screw-retained
prosthesis/ s-Clean Gold UCLA Abutment,
Dentis, Daegu, Republic of Korea), Customized
abutment(screw-cement-retained or cement-
retained prosthesis/sMyPLANT, RaphaBio,
Seoul, Republic of Korea), and ready-made
abutment(screw-cement-retained or cement-
retained prosthesis/s-Clean Couple Abutment,
Dentis, Seoul, Republic of Korea), respectively.
The abutments used in this study were randomly
assigned to the inserted implants. In this
research, implant success was defined as the
basis of the International Congress of Oral
Implantologists(ICOI)® criteria(2007): 1. Suc
cess, and II. Satisfactory survival(Table I).
Analysis of statistical difference between the
implant success rate and the abutment factor in
this study was assessed using the Kruskal-Wallis
test(P<.05).

I, Results

A total of 508 implants of 204 patients (males:
111, females: 93, age: 16-79, average age: 50.1)
were selected for this investigation. The time
duration from an insertion of the implant fixture
to the delivery of prosthesis was an average of
6.6 months. The time duration following
prosthesis insertion, which indicated the average

maintenance period, was 38.6 months(minimum:
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25 months, maximum: 55 months).

A total of 261 implants were inserted into the
maxilla: 56 (25 UCLA, 28 MyPLANT, 3 ready-
made) into the incisal area: 82 (38 UCLA, 37
MyPLANT, 7 ready-made) into the premolar
area, and 123 (75 UCLA, 34 MyPLANT, 14
ready-made) into the molar area(Table IT).

A total of 247 implants were inserted into the
mandible: 31(8 UCLA, 16 MyPLANT, 7 ready-
made) into the incisal area: 64(27 UCLA, 30
MyPLANT, 7 ready-made) into the premolar
area, and 152(109 UCLA, 36 MyPLANT, 7
ready-made) into the molar area(Table IIT).

After prosthesis delivery, 493 implants of 508
were in normal function intraorally, which

represented an overall success rate of 97.05%. A

total of 15 implants failed: 10 in the maxillary
molar area, 4 in the mandibular molar area, and 1
in the mandibular incisal area. Most of the
failures involved the UCLA abutment in the
maxillary molar area(Table IV, V).

Seven of the failures occurred within an
average of 7 months of prosthesis delivery, 2
within 1 year, and the remaining 6 within 18.5
months. They all were functioning as a single-
implant prosthesis.

Regarding the comparison of the three
abutments by Kruskal-Wallis test, there was no
significant association between implant success
abutment

rates and the three different

types(P=.420) (Table VI).

Table . The International Congress of Oral Implantologists (ICOI) (2007) classifications: success, survival, failure

Implant Quality Scale Group

Clinical Conditions

a) No pain or tenderness upon function

b) 0 mobility
¢) <2mm radiographic bone loss from initial surgery

. Success(optimum health)

d) No exudates history

a) No pain on function

b) 0 mobility
¢) 2-4mm radiographic bone loss

Il. Satisfactory survival

d) No exudates history

a) May have sensitivity on function
b) No mobility

lIl. Compromised survival

¢) Radiographic bone loss Ydmm(less than 1/2 of implant body)

d) Probing depth Y7mm
e) May have exudates history

Any of following:
a) Pain on function

b) Mobility
¢) Radiographic bone loss »1/2 length of implant

IV. Failure (clinical or absolute failure)

d) Uncontrolled exudate
e) No longer in mouth
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Table IlI. Abutment-type selection according to the maxillary area

Incisor(n=56)

Premolar(n==82)

Molar(n=123)

UCLA abutment(n=138) 25(44.6%) 38(46.3%) 75(61.0%)
MyPLANT abutment(n=99) 28(50.0%) 37(45.1%) 34(27.6%)
Ready-made abutment(n=24) 3(5.36%) 7(8.34%) 14(11.4%)
140 7
120
100 1~

e ® Ready-made
e B MYPLANT

60 1 ——  mucLa

40 17 AN

20 47

Q + T o
Incisor Premolar Molar

Table Ill. Abutment-type selection according to the mandibular area

Incisor(n=231) Premolar(n=64) Molar(n=152)

UCLA abutment(n = 144) 8(25.8%) 21(42.2%) 109(71.7%)
MyPLANT abutment(n =82) 16(51.6%) 30(46.9%) 36(23.7%)
Ready-made abutment(n=21) 7(22.6%) 7(10.9%) 7(4.61%)

180

140

120 17 - —

100 M Ready-made

50 + & MyPLANT

50 + . |UCLA

40 7 ~3 premm—— ——

ol b ¥ L

0 ¥
Incisor Premaolar Molar

Table IV. Implantation failure according to the abutment selection

UCLA abutment

MyPLANT abutment

Ready-made abutment

. 10 / 282
Fa|lgre No. / Total No. o (Mn. incisor: 1. y M5 / 181 . ; 0/ 45
(Failure No. on the insertion sites) Mx. / Mn. molar: 7 / 2) (Mx. / Mn. molar: 3 / 2)
Failure rate(%) 3.54% 2.7% -
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Table V. Implantation failure according to the implantation area

Incisor Premolar

Maxilla molar

Mandible molar

Failure No. 1 0

10

4

Table VI. Comparison of three abutments using Kruskal-Wallis test

UCLA abutment

MyPLANT abutment

Ready-made abutment

N 282 181 45
median 256.01 254.02 247.00
Kruskal-Wallis Test, H Value 1.735

P-value 420

IV. Discussions

When Branemark introduced implantation to
dentistry, connection to the abutment was
achieved by means of an external hex implant
fixture. Adell et al". estimated that alveolar bone
resorption had advanced an average of 1.2 mm
over the course of 1 year following implant
fixture insertion and prosthesis delivery. As a
resorption prevention, the concept of platform
switching was introduced. Becker et al”.
demonstrated that platform switching might
increase the distance between the abutment
margin and the alveolar crest, thus decreasing its
bone-resorptive effect.

Balfour et al.'® reported, concerning the
evaluation of torsional loading and compressive
bending, that increased force is necessary in
order to remove a single abutment under internal
as opposed to external hex connection. Chang et
al'”. performed a three-dimensional finite
element analysis, the results of which revealed

that implants with an external hex connection

were subjected to greater stress than submerged
implants with an internal hex connection.
Khraisat et al'®. and Steinebrunner et al'.
reported in vitro research findings indicating that
internal connection was superior to the external
connection in terms of resistance against fatigue,
fracture strength, and the failure mode. This
suggested that submerged implant with an
internal hex connection could be more effective
both in the anterior area, where there was
significant lateral loading and in the posterior
area, where there was substantial occlusal force.
In this study, 508 DENTIS implants were placed
in 204 patients, and an overall implantation
success rate was 97.05% at 38.6month follow up
period. A total of 15 implants failed:10 in the
maxillary molar area, 4 in the mandibular molar
area, and 1 in the mandibular incisal area. This
result could be compared favorably with other
cases, where a 5-year implant survival rate under
an external hex connection was 84~92% for the
maxilla and 91~99% for the mandible'.

Furthermore, the result in this study compared
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favorably also within which the 5-year implant
survival rate under an internal hex connection did
not exceed 90%".

All failed implants were functioning as a
single-implant prosthesis in this study.
Isidor'®emphasized, based on research on
monkeys, that excessive occlusal loading could
aggravate loss of osseointegration and occur
peri-implantitis. Rangert et al'”. reported that
single- or two-implant arrangement in posterior
teeth increased the risk of bending overload,
resultantly, all single implants in the first-molar
area fractured. Goodacre et al'®. conducted a
literature review and found that 12 of 332 single
implants had to be removed, the majority of
which failures were post-prosthetic. Among the
other prosthesis types(i.e., implant overdentures,
implant fixed partial/complete dentures), pre-
prosthetic failure was the most.

There are other important factors that affect the
success of the implant. For example, patient's
age, gender, systemic condition, implant size,
additional surgery, opposing dentition, smoking
and splinting were not considered in this study
because our study focused on randomly
comparing the success rates of implant abutment
types over a period of time. In addition, studies
of various local and systemic factors affecting
the success rate of implant have already proved a
number of results, so we assumed that including
the evaluation of these factors would cause
confusion in our results. Despite of high implant
success rates in this research, implant success
rate influenced by local and systemic risk factors

such as osteoporosis, Crohn's disease, smoking

habits, implant (length, diameter and location)
and vicinity with the natural dentition, are still
inevitable and showed contradictory results'.
Moy et al*®. reported that patients who were over
age 60, smoked, had a history of diabetes or
radiation treatment, or hormone therapy
significantly increased implant failure compared
with healthy patients. Chrcanvic et al*". assessed
the influence of local and systemic factors on the
occurrence of dental implant failures up to the
second-stage surgery(abutment connection). The
distribution of implants in sites of different bone
quantities and qualities was quite similar
between implants lost up to and after abutment
connection. Therefore, relevant factors affecting
the implant success rate should be considered
with caution.

For use of the submerged implant with an
internal hex connection, the abutments selected
were casting abutment, customized abutment,
and ready-made abutment. The gold UCLA
offered

biocompatibility and fracture resistance even

casting prosthesis excellent
when used in reduced crown-height space.
Additionally, it allowed convenient condition for
insertion or removal of the prosthesis on account
of which ease access for repairing was available
in the event of encountering troubles®.
Moreover, as it leaves no excess intraoral cement
from its retrievability, it could effectively prevent
peri-implantitis®.

However, in cases of UCLA abutment, screw
fracture possibly could occur due to screw
loosening in a final prosthesis. Indeed, among the

disadvantages of the UCLA abutment type were
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the complexity and difficulty of prosthesis
production, the problematic acquisition of
passive fit, and an unaesthetic appearance* >.
Furthermore, there was the possibility of micro-
leakage from screw holes on the occlusal
surfaces, which could lead to occlusion problems
or poor hygiene if such restorations were not in
suitable positions®-?".

Byrne et al*®. emphasized that when using
casting abutment, there were, relative to the cases
for pre-machined abutment or customized
abutment(the shape of which was modified at a
laboratory), more serious interfacial and vertical
discrepancies. Hebel et al®. reported the results of
tests showing that when non-passive castings were
formed for a multi-unit implant prosthesis of the
screw-retained type, these misfits between the
implant fixture and the abutment left micro gaps.

As confirmed by this research, reduced crown
height space, patient preference, the difficulty of
porcelain reduction for occlusal adjustment, and
repair convenience were the main reasons UCLA
was the most commonly used abutment type. The
implant failure in this investigation was
significantly not affected by abutment design.
However, most of the failed implants were those
with a single-unit UCLA abutment, in which case
the fixing screw made a direct connection
between the abutment and the fixture. With this
kind of arrangement, there could be a direct
occlusal load on the fixture. In looking at implant
failure according to the insertion sites, it
occurred mostly in the maxillary molar area. It
was thought that implant site’s bone quality was

one of the factors in the implant failure, and this

was supported by the previous research®-*”.

A customized abutment is fabricated by milling
it according to its gingival shape and the location
of the inserted fixture platform. This could
facilitate both the reproducing of an emergency
profile and overall laboratory processes. It is
important for preventing plaque deposition, ease
of oral hygiene and esthetics to make natural
emergence profile of prosthesis in the clinical
situation. The round ready-made abutment in the
occlusal plane did not match an anatomic
gingival configuration, therefore customized
abutments had efficacy by solving the difference
between the ready-made abutment and the cross-
sectional form of natural teeth. Especially in the
anterior area, where an excellent esthetic was
required, irregular gingival level, and deeply
inserted site, customized abutments could be
useful for an anatomically ideal prosthesis®. By
contrast, if the ready-made abutment was used in
those case, with fixed angulation it might be
adjusted excessively, therefore it could lead to
reducing the retention of the prosthesis.
Moreover, it might result in less than ideal crown
contours and insufficient support for optimum
soft tissue esthetics because its size of the collar
height and the the cross section were fixed*>?.
Thus, a customized abutment could make the
thickness of the final prosthesis ideal, and enable
easy to retrieve splinting prosthesis without loss
of retention™ **%. This research indicated that in
incisor and premolar placement cases, where
esthetics is considered to be important,
customized abutment is preferable to the ready-

made abutment.

612 | LHstRIZto|AbRS|X| Rised H|115 2018




ORIGINAL ARTICLE

Within the limitation of this study, DENTIS
submerged implant with an internal hex
connection showed predictable results with a
success rate of 97.05% at the maxillary and
mandibular incisor, premolar and molar sites.

There was no significant association between
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Digital impression taking for full-arch implant restoration to a patient with microstomia

Korea University Ansan Hospital, Department of Prosthodontics
Ji Suk Shim, DDS, MSD, Ph.D, Jae Jun Ryu DDS, MSD, Ph.D

This clinical case highlights the failure of long length implants, and the prosthodontic procedures necessary to rehabilitate the
maxillary dentition of a patient with microstomia. The integrated digital technology of intra-oral scanning, computer-aided design,
and three-dimensional printing can provide an alternative method to make conventional impressions for patients with microstomia
who cannot insert the appropriate tray in their mouths.

Key words : microstomia; CAD/CAM; 3D printing; long implant; implant failure
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Application of CAD-CAM technology to surgery-first orthognathic approach

Department of Orthodontics, Korea University Anam Hospital
Yoon-Ji Kim, Byung-Gyu Gil, Jae-Jun Ryu

For successful surgery-first approach, accurate prediction of skeletal and dental changes following orthognathic surgery is
essential. With recent development of digital technology using computer-aided design/computer-aided manufacturing
(CAD/CAM) technology, attempts to provide more predictable orthodontic/orthognathic treatment have been made through 3D
virtual surgery and digital tooth setup. A clinical protocol for the surgery-first orthognathic approach using virtual surgery is
proposed. A case of skeletal Class III patient with facial asymmetry treated by the surgery-first approach using digital setup and
virtual surgery is presented. Advantages and limitations of applying CAD/CAM technology to orthognathic surgery are discussed.

Key words : Surgery-first approach, virtual surgery, digital set-up
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Need-to-knows about Digital Implant Surgery

Department of Prosthodontics, School of Dentistry, Kyung Hee University
Janghyun Paek, Kung-Rock Kwon, Hyeong-Seob Kim, Ahran Pae, Kwantae Noh, Sung-Jin Hong, Hyeon-jong Lee

Nowadays computer-guided “flapless” surgery for implant placement using templates is gaining popularity among clinicians
and patients. The advantages of this surgical protocol are its minimally invasive nature, accuracy of implant placement,
predictability, less post-surgical discomfort and reduced time required for definitive rehabilitation. Aim of this study is to describe
the digital implant protocol, thanks to which is now possible to do a mini-invasive static guided implant surgery. This is possible
thanks to a procedure named surface mapping based on the matching between numerous points on the surface of patient’s dental
casts and the corresponding anatomical surface points in the CBCT data. With some critical points and needing an adequate
learning curve, this protocol allows to select the ideal implant position in depth, inclination and mesio-distal distance between
natural teeth and or other implants enabling a very safe and predictable rehabilitation compared with conventional surgery. It
represents a good tool for the best compromise between anatomy, function and aesthetic, able to guarantee better results in all
clinical situations.

Key words : Digital implant surgery, Guide surgery, CBCT, Flapless, Immediate loading
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