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Article  Reproducibility of Visual Analog Scale (VAS) Pain
Title: .
Scores to Mechanical Pressure
Authors Greg Goddard, D.D.S.; Hiroyuki Karibe, D.D.S., Ph.D.;
Charles McNeill, D.D.S.

Volume: 22 | Journal Date: July 2004
ssue:3

Hackonbko MMOd)aCLJ,I/IaﬂbHaFI Abstract: ABSTRACT: This study tested the reproducibility of visual analog scale

F.QJ.'JQ,BHaﬂ,,6p,ﬂhﬁ.,BﬂMﬂe.I,J-.la,Bau,ly ::' ' =/ JQuantifichi i suo dolore (VAS) pain scores to measure changes in masseter muscle pain evoked by
I.‘IB‘B'E'éH“m""-' 0} IR A i 7 s . “m maximally tolerable mechanical stimulation over a short time period in healthy
¥ HEBHYIO JUSHb i [ | 3 | e subjects. This study also evaluated gender differences in reproducibility of VAS
' / ) Y scores to mechanical stimulation. Ten healthy female and eight healthy male
IRMA individuals participated in this study. The recordings of VAS pain scores to an

| di dalore
PIATA

identical mechanical pressure on the masseter muscle were performed at three
different sessions (T1, T2, and T3). The subjects rated their pain on a VAS to a
ESAME CLINICO = < maximally tolerable stimulus that was at the first session.
£ B The algometer pressure reading was recorded for each subject and then used to
duplicate the same identical mechanical stimulus at each of the three sessions. This
identical pressure was repeated in the same marked spot at six minutes and after
30 minutes. The subjects rated the pain on a VAS to this identical stimulus at each
session. There was no significant difference in VAS pain scores of all subjects at
T1, T2, and T3. There was no significant difference in reproducibility of VAS pain
scores in females compared to males. Intraclass correlation coefficients were 0.811
on the right masseter and 0.844 on the left masseter.
VAS pain scores to mechanical stimulation were reproducible over a short
time period. Gender did not affect the reproducibility. This previously
unreported method of measuring pain to repeated identical mechanical
stimulation appears to have potential for both clinical and research
ication.

Tanaka-Chieti KnnHnyeckas kapTta
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POSIZIONE DEI MOLARI RISPETIO ALLA LINEA MEDIANA
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Owerbite (OB) ... mm Cross bite |
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3x3 T=T
o o o —
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Dimensione dei mascellari (4-7-8-11)

Stripgi
Espansioms
Distalizzarione & |6

VIO DENTALE

1° molare dx Hnea mediana 1 molare sx
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Distinct growth of the
nasomaxillary complex in
Au. sediba

Rodrigo 5. Lacruz?, Timothy G. Bromage®?, Paul O*Higgins3, Viviana Toro-lbacaches,
Johanna Warshaw? & Lee R. Bergers

Studies of facial ontogeny in immature hominins have contributed significantly to understanding
the evolution of human growth and development. The recently discovered hominin species

sediba is by a well jed and nearly complete facial skeleton of
a juvenile (MH1) which shows a derived facial anatomy. We examined MH2 using high radiation
synchrotron to interpret features of the oronasal complex pertinent to facial growth. We also
analyzed bene surface microanatomy te identify and map fields of bone deposition and bone
resorption, which affect the development of the facial skeleton. The oronasal anatomy (premaxilla-
palate-vomer architecture) is similar to other Australopithecus species. However surface growth
remodeling of the midface (nasemaxillary complex) differs markedly from Australopithecus,
Paranthropus, early Homo and from KNM-WT 15000 (H. erectus/ergaster) showing a distinct
distribution of vertically disposed alternating depository and resorptive fields in relation to anterior
dental roots and the subnasal region. The ontogeny of the MH1 midface superficially resembles some
H. sapiens in the distribution of remodeling fields. The facial growth of MH1 appears unique among
early hominins representing an evolutionary modification in facial ontogeny at 1.g my, or to changes.
in masticatory system loading associated with diet.

of the intranasal region of MH1 based on synchrotron data (See also Figs S3 and $4). A step-like (similar
to continious-discrete classification of ref. 4) relationship between premaxilla and nasal cavity floor can
well as a lack o

ed in blue. Resorption can be observed along various portions of the lower face most
predominantly along; the alveolar region. (€) Reconstructed fac
Au. africanus) superimposed on Taungs face (reproduced f
adult specimens LH 2, AL 333105, LH 21, Sts 2, Stw 59,
of skull in b) by the authors from original photographs. Skull

of MHI. (a) P of the individual components

act of the premanilla with the vomer. (b) Reconstructed

the face of MH1. Bone deposition s indicated by magenta whereas bone

p of Australopithecus (Au. afarensts +
2) based on the analysis of the sub
Sts 57, MLD 2 and Sts 52. Drawing
on <) drawn by the authors with permission

Figure 1. Electron micrographs of bone microanatomical features. Scanning electron micrographs of
bone deposition (a) and resorption (b) from high-resolution replicas made of the MH1 face.

Max. principal strains (pstrain)

a- | . -

250 500

Figure 3. Simulated strain in a human skull. {a) Contour map of the maximum principal strains arising
from simulated incisor biting in a human. Note the regions of high strain between the incisors and between
I* and the canine. (b) The high strains noted between the anterior dentition in a) are absent or much
reduced when teeth are allocated the same material properties as bone.
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Facial Morphogenesis of the Earliest Europeans

Rodrigo S. Lacruz'*, José Maria Bermidez de Castro’, Maria Martinén-Torres”, Paul O'Higgins®,
Michael L. Paine’, Eudald Carbonell®, Juan Luis Arsuaga®, Timothy G. Bromage®
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Abstract

The modern human face differs from that of eur early ancestors in that the facial profile is relatively retracted (orthognathic).
This change in facial profile is associated with a characteristic spatial distribution of bone deposition and resorption: growth
remodeling. For humans, surface resorption commonly dominates on anteriorly-facing areas of the subnasal region of the
maxilla and mandible during development. We mapped the distribution of facial growth remodeling
800 ky maxilla ATD6-69 assigned ta H. anfecessor, and on the 1.5 My cranium KNM-WT 15000, part of an associated skeleton
assigned 10 African H. erectus. We show that, as in H. sapiens, H. antecessor shows bone resarption over mast of the subnasal
peolon, THE patie cordrazes i e e I OWAWT1080 wihens svience of bom: depostiom, ok secrption, v
identified. KNM-WT 15000 Australopithecus and the extant African apes in this localized area of bone deposition.
These new data point to dlvemty of pattems of facial growth in fossil Homo. The similrities in facial growth in H. antecessor
and H. sapiens suggest that one k change responsible for the facial of modem
humans can be traced back at least to H. antecessor.

activities on the 900

Figure 2. Facial growth remodelling maps. (A) Facial growth
remodelling of the H erecrus specimen KNM-WT 15000 from Kenya,
dating from ~1.5 my showing depository fields (+) over most aspects
ol the anterdorly facing maxilla Taphonomic alterations prevented a
more complete analysks of the periosteal surface of this specimen which
was only studied by 5EM. (B) Faclal growth remodelling of the
specimen  ATDG-69 mepresenting M ontecessor, the oldest known
European hominin species dating to 900800 ky. SEM and confocal
microscopy data showed resorptive fields |- ) throughout the naso
alveolar chivus of this hominin, a characteristic shared with H. sapiens
Gray cirches indicate the ancas spot-mapped using the portable confocal
microscope [FCSOM),

chodd: 10,1371 fjoumal. pone. 00651 99,9002

Figure 1. La
maxilla
dok 10,1371/ journal,

e, D065 199,900

Figure 3. S Electron Micrographs of facial growth
remodeling In KNM—W’I’ 15000 and ATDG-69. Images “A™ and “B™
are » of growth deling fields in KNM-WT 15000 (H.
smrrut] Imaql- "A" shows depository fields in the clivus area of this
specmen, For ¢ i “B" shows P fiekds in the anterior
aspect of the mandibular ramus of this specimen. Scale bars (A
B)=50 um. Images "C" and “D" represent growth remodeling fields of
the specimen ATDG-69 (H. anfecessov). Image “C” shows depository
fields near the zygomatic region whereas ‘D" is a representative
resorptive field in the divus of ATDG-69. Scale bars (C,0) =100 pm. All
images shown here are taken from high resolution replicas examined in
the scanning eleciron microscope.

dok10.1371/journal pone.0065 1999003

anterior portion of the zygomatic were characterized by depository
fields, Remaining maxill: Aspects of the maxilla
the anterolateral maxilla

h as portions of
and canine fossa showed resorptive
c s islets of depository ficlds were identified
over the canine prominence,

views of KNM-WT 15000 (left) and ATD6-69 (right). Note the differences in facial projection and in the topography of the
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THE PURPOSE OF THE STUDY

Purpose of this study is to determine the
changesin airway space volumes through 3D-
CT images before and after Le Fort 1l
advancementin 4 Caucasian subjects affected
by craniofacial syndromic malformations

Forthe inferior limit of
the upper airway space,
in order to standardize
the measurements in all
the subjects, the line
between the posterior
nasal spine and the

Basion point was
considered (pns-Ba line).

We only considered the
upper airway volume,
because the lower
airway space is different
from the upper, in
havingno rigid support,
instead being muscle

and ligament formed
and supported, as
muscle tensions keep
thelumen patent.




Apert cuHapom Crouzon cuHapom

=

* Mytauma FGFR2 reHa (10025-q26) » Mytaums FGFR2 rena (10925-g26)

* KpaHWOCMHTOCTO3 KOPOHAPHOrO LLBA. * [ToBpexaeHne KoCTen C 3HAO0XOHAPabHOM
* PacnpoctpaHeHHocTb 1 Ha 65,000 poxaeHHbIX occudmkalmen

* Okeunuedanus * Okenuedanus ¢ HapyLeHHbIM CTPOEHNEM
* JK30hTasnbM bpermbl

* CUHAAKTUINA KOXM UMK KOCTEN, MOXET ObITb YaCTUMHON « BepxHeUemnocTHas runonnasms

WUIIN NOJTHON e —— 1616 02 K=V A1)

* BepxHeyentocTHas runonnasus * BoamoxHa 3ameneHHas Mo3roeast

* BoamoxXHa 3amefneHHas MO3roBasi AesTeNbHOCTb [eaTenNbHOCTb
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J Craniofac Surg. 2015 Sep;26(6):1940-3. doi. 10.1097/3CS5.0000000000001249.

Family of Crouzon Syndrome Represents the Evolution of the Frontofacial Monobloc Advancement Technique:
From Immediate Movement to Monobloc Distraction to Monobloc Bipartition Distraction.

Eaposo-Amaral CE‘: Denadai B, Ghizoni E, Buzzo CL, Raposo-Amaral CA.

# AUuthor Information

Abstract

Crouzon syndrome (CS) is an autosomal dominant disorder characterized by premature fusion of cranial sutures, midface and supraorbital ridge
retrusion, exorbitism, and in some clinical scenarios strabismus, parrot-beaked nose, short upper lip and hypertelorbitism. Treatment of CS is
overlapped with the beginning of craniofacial surgery and is grounded on morphologic and functional objectives. The authors reported on the
outcomes and complications of family members (mother and 2 siblings) with CS, who were operated on by different techniques of frontofacial
advancement and have attained skeletal maturity. Operations were performed in different moments throughout the last 3 decades of craniofacial
surgery history. A 10-year-old Crouzon progenitor underwent a monobloc osteotomy with acute advancement, using rigid fixation and bone grafting in
the osteotomy sites. An 8-year-old Crouzon daughter underwent gradual lengthening of a monobloc segment, using an external, institutionally made
distracter device. In addition, a 10-year-old Crouzon son underwent gradual lengthening of a monobloc segment associated to facial bipartition, using
an internal distracter device. After 30 years, the mother presented a mild relapse on the orbit level, but her children had satisfactory stable
outcomes. The family members with C5 have undergone different modifications of the monobloc approach based on different chronological
momentum, from acute monobloc advancement, to monobloc distraction, to monobloc facial bipartition distraction.




XVPYPIMYECKAA KOPPEKLIMA BEPXHEN TPETW NALIA
[0 JIE ®OP I

«CybnepuocTanbHble
pa3pbIBbl NO3BONSOT
BO3AEeNCTBOBATb Ha
NoBHO-HOCOBbIE 1 MOBHO-
CKYTOBbI€E LB

*JINHWS OCTEOTOMWW NPEACTaBNEHA MEXaY STUMU LWBaMK, BOOMb GOKOBOM CTEHKN OpOUTLI, 4OXOAS A0 HUKHE
opbuTansHon uccypel.

*JINHMS OCTEOTOMMM NPOLOIHKAETCS BAOMb CpeaHen opbuTanbHON CTEHKW NO3aamM HOCO-CE3HOTO KaHana.

*Terno CKynoBOM KOCTU 1 apKa Takke NpepblBalTCs B CEPeAMHE UK CO CTOPOHbI, B 3aBUCUMOCTY OT
[00nepawLyoHHOro NaHpoBaHMs.

*OcTeoTOMMSA TOrAa 3aKaHYMBAETCS C NTEPUTO-BEPXHEYENOCTHBIMU Pa3pbiBaMy.

* Mobnnusaums 4enoCTHO-NMLEBOro ckenerta A0CTUraercs ¢ UCMosb3oBaHneM Rowe pasgesniMTenbHbIX WUNLOB.

Cnacwubo prof. G. lannetti 3a npoBeaeHVe XMPYPruyeckon YacTu 4aHHOTO Cryyas




OpuruHarnbHas TeXHWKa XapakTepuaoBanach 0O4HO3TaMHbIM TOYHbIM CPEAHENNULIEBLIM
BMELLIaTeNbCTBOM, HO OHa MENa orpaHnYmBatoLLye pakTopbl, BbI3BaHHbIE
COMPOTUBIIEHNEM MbILLIL, U MSATKUX TKaHel. YTobbl npeogoneTb 3TU orpaHnyeHns,
HeaaBHO ObINO NPeANoXeHO CPpeaHENULIEBOE BMELLIATENLCTBO C AUCTPaKLMOHHBIM
OCTEOreHe30.

Cnacmbo prof. G. lannetti 3a npoBeaeHne XMpypritvyeckon YacTy AaHHOro CryYas




Bbin ucnonb3oBaH Rigid Hapy»KHbIM AUCTPaKTOP
(RED). Annapat Hapy»HoM pUKcaumm raio-
TUMa ycTaHaB/IMBAEeTCA K CBOAY Yepena M
coeAuHAETCA Yepes 3aKpenseHHble NAaHKM K
NJacTMHaM HUXKHEN OpOBMTaNIbHOM FPaHMLbl M
MMpPaMMIHbIM anoM30M BEPXHEN YEJIHOCTH,
ounaTepanbHo.

Tpakums HaunHaeTcsa ¢ 0.5 MM Ba pa3a B AeHb ans
OOCTUXEHNS YNYYLLEHWA No caruTtanu v septukanu. [ocne
3aBepLUeHns npoLiecca auctpakuum Tpebyetcsa 2-3 mecsua
KoHconuaauwmu. locne ynyyleHun B cpeHen YacTu nuua
Kak MUHUMYM Ha 20 MM — HacTynaeT KOPPEKLMA OKKITHO3NN
n3 Knacca Ill k Knaccy Il ¢ runepkoppekumen y Bcex
NauWeHTOB.

Cnacubo prof. G. lannetti 3a npoBeaeHNe XMpYpruyeckoin YacTu 4aHHOTO Cryyas




KPUTEPWW BKINIOYEHNA

12 naymeHToB ObINK UccrneaoBaHbl, 6 06bekToB ¢ cMHApoMom Crouzon n 6 — ¢ Apert
CUHZPOMOM.

Bospact oT 5-9 net. B uccneaoBaHum NpuHAN0 y4actue 5 AeBoYek U 7 ManbyuKoB

9




BCE BKJTKOYEHHbBIE OBbEKTBI NMOKASAJIN:

*YacTble ann3oabl HoYHoro anHoad (OSAS):
XapaKkTepuayloTcsa peumanBUpYLoLLLEN
MOJIHOM MJIM YaCTUYHOM
HENpoOXoAMMOCTbI0 BEPXHUX
AbIXaTeNbHbIX NyTENU, BO BPEMS CHQ,

HapyLlEHMS rasaumm apTep1aibHOM
KPOBM U YBEJIMYEHUA [bIXaTE/IbHbIX
YCUNIMM ANs obecnevyeHums
NMOCTOAHCTBA JblXaTe/IbHOM

AKTUBHOCTM.

Knacc lll, Bbi3BaHHbIN peTpy3nen cpenH
yactn nuua (yron ANB:0°, V0

KN - 3.0 mm, nepenenaukynsp Pog k N - 5.0




OKCMEPUMEHTAJTbHbIV MPOTOKOJT

Bce n3yyeHHble ObInn NponeYeHbl TONbKO C
BMeLuaTensctsom no Jle ®op Il v Bce OﬂepaLE)/II/I Oblnn
npoBeeHbl O4HUM U TeM Xe CrneuuanucTom (
lannetti).

OoonepaunoHHblie (TO) n nocneonepaunorHslie (T1: cnycTs
6 mecsiueB nocne xupyprun), 3D yepenHo-nuuesble K
CKaHbl 06creayembIx Dbinn cobpaHbl 1

rof. G.

npoaHanu3MpoBaHbl PETPOCMEKTMBHO.

Obbem abixaTenbHbIX NyTen 1 opbutansHbin 06beM [0 U
rnocne e4yeHns Bblnv npoaHanu3MpoBaHbl U CPABHEHbI;
TaKXe NMoBepxXHOCTU AbIXaTemNbHbIX NyTen 1 opbuTanbHble
NOBEPXHOCTU Ha aKcuanbHbIX, KOPOHAPHBIX U
carutTanbHblX KT ckaHax Obiny nocymMTaHbl U CPaBHEHD!.

MHhopMupoBaHHOe cornacue bbino nony4yeHo y Bcex
nccnegyemMbix




[MauuneHT ¢ cuHapomom Crouzon, OTO A0 NeYeHus




[MaumeHT ¢ cuHapomom Apert, doTo 40 NneveHus




volume.

Studies on method error

e intra-observer method error

The mean differences between the first and
the second measurementswere 11.8 mm?3.1n
general, the contributions of errors to the total
variance were small, from 0.094% for the

Ve=3 (x;- X;)2/2N=3,77

* inter-observer method error

The mean differences between the first and
the second operators were 12.7 mm?

No significant difference was observed for the intra-
observer and the inter-observer method error. These data
confirmed the reproducibility of CT data.

Ve=3 (x;- x;)2/2N=4,34

Statistics

a Based on negative ranks.
b Wilcoxon Signed Ranks Test

THE UPPER AIRWAY SPACE VOLUME
SIGNIFICANTLY INCREASED AFTER LE
FORT lll ADVANCEMENT.

Table 1. Descriptive Statistics
N Mean SD Minimum Maximum Percentiles
25th 50th (Median) 75th

;agillal?surface 4 798,92 74,88 716,80 898,50 734,65 790,20 871,92
(mm*) TO

roronal surface 4 226,75 62,85 147,50 301,30 167,62 229,10 283,52

2

(mm*) TO

assial surface 4 473,32 62,34 411,50 557,70 420,32 462,05 537,60
(mm?) (TO)

\irway ‘%.-"olume 4 9166,57 1861.,48 7945,80 11920,00 7991,05 8400,35 11108,32
(mm~) TO

sagittal surface 4 1151,45 218.47 846,40 1358,70 926,22 1200,35 1327,77
(mm*) T1

soronal surface 4 390,42 102,21 318,70 542,10 326,62 350,45 494 20
(mm*) T1

Assial gur[ace 4 676,00 151.07 532,60 865,60 544,22 652,90 830.87
(mm*) T1

airway volume 4 15300.45 5114,09 9163,80 21667.80 10583,65 15185,10 20132,60
(mm~) T1
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Average HounsField Unik is 456,67 at 1472 woxel hiks,

Airway Yolume = 10751.7 mm*

Volume is 10671.86 mm = (167 cm ) akt 173245 voxel




Average HounsField Unik is 456,67 at 1472 woxel hiks,

Airway Yolume = 10751.7 mm*

Volume is 10671.86 mm = (167 cm ) akt 173245 voxel




Dolphin3D

Average Hounsfield Unit is 456,67 ak 1472 woxel| bi

Moke: The calculation is done using the current sculpting
segmentation, and is restricked ko the viewing slice (if en|

B caruttansHom nnockocTn 2D pedrepeHTHas ToUKa
pacnosaraeTcs Ha BXOZE K 3pUTeSIbHOMY Hepay,
camasi MeguanbHas cekums (pUcyHok 1c)

Ha akcuanbHoM cpese, 2D pedepeHTHas

TOYKa Oblna omkcMpoBaHa Ha
natepancHOM CKYSI0BOM LLBE
(pUCyHOK 1a)./ g

Bo gpoHTansHomM nnockoctu, 2D
pedepeHTHas 0bnacTb CBsi3aHa C
cekLmeit 0bnacTu cnesHoro
MeLLKa.




Facial Profile Facial Front

SINOSSI DELLE RACCOMANDAZIONI

Raccomandazione 1

L a valutazione dell’allineamenfo posturale
deve prevedere uno srandard di posizione.

Forza della raccomandazione: /A

Grado dell’evidenza: T

Raccomandazione 2

La diagriosi clinica di wna disfurnzione
Pposrurale richiede fa vailnrazione
dell’allineanrernfo (ra cranio e segmierrfi
corporei e di guesti fra lore nonché la
palpazione di specifici distretti muscolari e
punti di ermergernza nervosda.

Forza della raccomandazione: A

Grado dell’evidenza: I

Raccomandazione 3

Ta diagrnosi di disfunzione posturale
rnrecessira oltreché di valurazioni cliniche
anchie di specifichie indagini strumernfali
per identificarrne la natura e enftira.

Forza della raccomandazione: A

Grado dell’evidenza: VI

Raccomandazione 4

I ’esarme clinico di wn disturbo posturale
deve prevedere wnrn percorso irn sSernso
cranio-candale.

Forza della raccomandazione: A

Grado dell’evidenza: I

Raccomandazione 5

AF firne di cornseguire wrnr migliorarmiernto
dello stato di salute dell’individwo si deve
prevedere riort solo il fratiamcrnto degli
aspelfi sintomatici del sorma, rma arnche
quello delle condiziorni causali, reruio
cornro delfla correlazione cranio-candale.

Forza della raccomandazione: /A

Grado dell’evidenza: I
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OueHuTe TOYHOCTb U HAAEXHOCTb LiedanomMeTpuyecknx U3MepeHnin, NonyYeHHbIX
n3 3D KT peHTreHoBckux 06¢cnefoBaHni ¢ MCNob3oBaHMEM KOHYCHO-MTy4eBOM
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/1o mosiBjienusi 3D TEXHOJIOTUIi YeJHOCTHON MBIIIEJIOK U BUCOYHO-HUKHeUeTI0CcTHOM cycTaB (BHUC)
BCeraa HHAUBUAYAJIN3UPOBATINCH Yepe3 2D n3o0pakeHust (PeHTreHOrpaMMbl Yepena u
KOMIIbIOTepHYI0 ToMorpaguro (CT)), HecmoTpst Ha TO, 4TO MOopdosorndecku BHUC kommiexe
OKPY’KeH KOCTHBIMHU TKAHSIMHU, U 3TO IPUBOIUT K CyllepHAJI0KeHHI0 2D n3o0pakeHu Ha
CTAHJAAPTHBIX PEHTICEHOTPAMMAX; CHUMKHU KOMIIbIOTEPHOiIl ToMOrpaguu 3TH Hey100CTBA UCIIPABUJIH,
HO pa3padoTKa KOHYCHO-/I1y4eBoil koMnbrTepHoi ToMorpaguu (CBCT) rakxke crana 0osee
COBpPEeMEeHHOM Mo cpaBHeHHI0 ¢ MeTOAMKON KT, mo3BoJisisi npou3sBoauTh H300paKeHUs ¢
NMPOCTPAHCTBEHHBIM pa3peleHueM MoJI-MILIIMMeTpa U npenocrabss 3D orodpaxeHne KOCTHBIX
TKaHell ¢ MUHUMAJIbHBIM HCKaKeHHEeM, KOPOTKOe BpeMsl CKAHUPOBAHMUS U PAHAIIUOHHbIE
AO03UPOBKHU B 15 pa3 HMKe yeM, MOJIy4YeHHbIe NPH UCHO0Ib30BAHUU 00b1YHOM MeToaukH KT, u nmpu
0oJiee HU3KOH LeHe annapara. B od1actu BHUC, koHycHO-/1y4eBass KOMIbIOTEPHAs TOOrpadus
MO3BOJIsIET ¢ 00JIee BBICOKOH TOYHOCTBHIO YCTAHABJIMBATH IUATHO3 0CTE0APTPO3, 2 TAKKe MPOBOAUTH
KOPPeJISIMIO 0 BO3PACTY, NIPOBOAUTh HHAUBUAYAJTU3AMUI0 PEMOJETUPYEMOH 00,1aCTH, IPO3Hii,
0cTe0pUTOB, JJUHUHN (PPAKTYP, Pe30POLHUI0 KOCTEH, MBIIIEJTKOBbIX CMEIICHHUI MOcJIe
OPTOrHATHYECKOH XHPYPIrud WIN B OTAEJbHbIX KIMHUYECKUX CUTYAlUil, TAKMX KAK MBIIIEJI0K,
pacUIeIJIEHHBIN HA TPU YaCTH (TPUPUI MBIIIEJIO0K). ITH OLIEHKH ObLIIM paHee MOJy4YeHbl PU
nomouu 2D u3o0paxkeHuii, KOTOpble CO3AABAJNCH NPH KOMOMHUPOBAHUYN AKCHAJIBHBIX CEKIMM ¢
CATHTTAJILHBIMH U KOPOHAPHBIMIL, I B-HPH-HOMOHT KOMOWHUPOBAHNA PA3IHIHBIX
PEHTIeHOJOTHYEeCKUX TEXHUK C HEJIbI0 MOJYyYeHUS MPABUIBLHOIO IMATHO3A IJISl IOCTAHOBKH
npasujabHoro Auarioza BHUC narosnoruu.




MarHuTHo-pe3oHaHcHast Tomorpadus (MRI) Takxe bbina
npeanoxexa, Ytobbl nony4nTb 3D PEKOHCTPYKLMIO
MblILLENKa, NOCPeaCcTBOM 3anucK 15 carntTanbHbIX
CNanaoB, HO 3Ta TEXHMKA MOXET ObITb UCMNONb30BaHa
TONbKO ANS BbIYUCNEHNSA U3MEHEHMN B MbILLIENKOBOW
00bEMHON amnnUTyae 13-3a €€ HU3KOW TOYHOCTW. B
3aKMYEHUN, HECMOTPS Ha TO, YTO CYLLECTBYET MHOIO
METOO0B OTODPAXEHUS, HA OJMH U3 TEX, YTO NOBCEMECTHO
ObINMW OCTYNHbI CTOMATONOrY - OPTOAOHTY, HU
obecneynsanu TouHoe 3D oTObpakeHme BCeX KOCTHbIX
ctpyktyp BHYC komnnekca, 40 NOSABNEHNS METOANKN
KOHYCHO-Ty4eBOMN KOMMbIOTEPHOM TOMOrpadnm.




TexHonorus KOHycHo-ny4eBou kKomnboTepHou Tonorpacum (CBCT) nozsonsaeT Bocnpon3sBoanTb NOBTOPHbIE
U306paxeHuns BKMOYalOLWKe akCManbHble, KOPOHaPHbIE U CaruTTanbHbIe NOCKOCTU M paccMaTpuBaTh M306paxeHus
B MHTEPAKTUBHOM pexuMe, nepexoas oT akcManbHbIX A0 Napa-caruTranbHbIX CPe30B ANA 4OCTOBEPHON OLIEHKM
Hanu4yua UnNM oTCYTCTBUM NATONOMMUM, N TaKXKe AOCTOBEPHO MOCYMTATbL aHATOMUYECKME NTUHENHBIE U3MEPEHUS,
cBA3aHHble ¢ BHYC, unu nonyuutb 3D npeactaBnenmns ctpyktypbl BHYC. JInHenHbIe n3amepeHus, B3ATbIEe N3 CKaHOB
CBCT vacTo npoBepAnucb Ha TOYHOCTb, CPAaBHEHMSI MPOBOAUNMUCH C aHATOMUYECKMMM YepenamMm u npuBenu Kk bonee
TOYHbIM pe3yfbTaTaM Mo CPaBHEHMIO C TPAAULMOHHLIMU PEHTFeHOrpaMMamu, BEPOSITHO 3-3a UHAEKCa YBeNUYeHNs
U cynepHanoXeHUsa KOCTHbIX CTPYKTYpP, BU3yanusmpyembiX Npu TpaauLMOHHbIX PEHTreHONOrM4YecKUX MetToaax, no
cpaBHeHuio co ckaHamu CBCT. Hanpumep, MbiwenkoBas AnnHa u BbiCOTa, U3MepeHHas Ha natepanbHbIX 1
nocTepuo-aHTepuanbHbIX peHTreHorpammax, 6bina 3HayuTenbHoO 6onbLe, YeM aHaToMMYyecKkaa npaBaa Ha
pacctosiHue ot 2,28 mm ao 10,29 mm (Ha 7,3% k 25,9%), B cpeaHeM, B TO BpeMs KakK, HQ060pOT, HEKOTOpbIe
nuHenHble usmeperns CBCT ckaHax, Pogonion k pacctosinuio Condylion u Gonion k pacctosinuio Condylion,
nokasanu Tonbko ot 0,28 mm o 0,94 MM pasnuuuit c aHaTomnyeckou npaBaou (Ha cyxux yepenax) 6e3
cTaTucTuyeckori 3HaummocTu. Mo mHeHuto ApHeTT U MaknacdnuH, ¢ nosBneHnem Tenepaguorpados ctano
BO3MOXHbIM 1 LienecoobpasHo opMmpoBaThb U onpeaenaTb OPUEHTUPbLI, Aaxe U 0COOEHHO B NONbITKe onpeaenuTb
HanpaBneHua nevyeHus. boinu npoBeAeHbl U3MEPEHUA MATKUX TKaHeW, ¢ OONbLWKUM NpeAenioM npeyBennYeHus.
Cuyutanocb camMo cob6oi pasymeroWNMCS, YTO €CNn NaLUeHT UMeN CKeneTHble LedanomeTpuyeckme 3Ha4YeHus -
HOpManbHasa nuueBas rapMOHUA TaKXke AOMKHA OTPaXaTb 3Ty «MAeanbHYO» CUTYaLUMUI0, He MPMHUMAA BO BHUMaHUe
TOT (paKT, 4TO 3HaYeHUSA 3y60-anbBeoNAPHbIX 3HAYEHMIN ObINKU NONYyYeHbl B COOTBETCTBUU C OMOPHBLIMU TOYKAMMU,
KOTOpble pacnonoxeHbl B CKeNIeTHON CTPYKTYpe, KOTOpble MOPON TPYAHO UAEHTU(MUNPOBATL M HAUTU, U 3TO He

OoTpaxaetcs B 00bLEKTUBHOW peanbHOCTU-RULEBbIX-APOROPHM—




* [13-3a 3TMX pa3nuymm nonbiTka 4OCTUYL C MOMOLLb OPTOAOHTUYECKOrO
NIe4YeHnst 3TOM «HOPManbHOCTU» YacTo He NMPUBOAUT K rapmoHumn nuua. C
BO3HWUKHOBEHWEM HEODXOOMMOCTM B3rNSAHYTb 3a Npeaernsl
LleanomMeTpuyecknx 3HauYeHUn, HaBA3aHHbIX Hay4YHOW CTPOrocTbio, B 1999
roay ApHeTtTom 1 beprmaHom Obin npeacTaBneH CBOW aHanu3 NponopLui
MSArKUX TKaHen nuua («LleanomeTpuyeckunin aHanma MArkux TKaHemy,
ACTM), B koTOpoM ObiNna npeacTaBneHa Boobpaxaemasi BepTuKarbHas
nuHna («ctuHHaa BepTukanbHaa nuHuay, TVL) nepneHanKynsp K
eCTECTBEHHOMY MOMOXEHWI0 ronoBbl («ECTECTBEHHOE NOMOXEHNE
ronosbi», NHP).

3TOT HOBbI aHaNU3 CMOr JaTb KONMUYECTBEHHYIO OLEHKY W,
cnefoBaTenbHO, MOMOYb B 3aBEPLLIEHNI KOMMMEKCHOMO XMPYPrimyYecku-
OPTOJOHTMYECKOTO NeYeHns, Tak Kak OH MOXEeT npeackasaThb U
npefoTBpPaTUThL pacnag MArkux TKaHel nocne BMeLlaTenbeTBa
cneyunanucTa




Mo cnoBam ApHeTTa n MaknacnuHa, Ans oLeHKN BCero nuua Heo6XxoAMMO YYUTbIBaTb €CTECTBEHHOE NOJOXEHMe roNnoBbI 1
LIeHTPanbHY OKKNIO3UI0 C paccnadneHHbIMM rybamm U B COCTOSHMM NokoA. Bug cnepeaun naet Ham NOHMMaHue o
pa3mepe, BepTUMKanbHbIX IMHMAX U KOHTYpaX NnLa, He06X0AMMbIX ANA AMArHOCTUKM M nnaHa neveHus. Moatomy
KnuHU4Yeckoe oocnenoBaHne 06A3aTeNbHO AOMTKHO ObITb TPEXMEPHbLIM, OHO HE MOXET OCHOBbIBATbCA UCKNKOYNTENBHO
Ha oTorpacmsx, KoTopble MOryT AaThb OWMOKY Npu OKOHYaTenbLHOW oueHke. O6wasn hopma oBana nuua fonkHa obITb
ochopMneHa n onucaHa, He06xoAUMO OTMETUTb HanMnume Kakux-nmdo aHoManum Mexay NoNnoBUHaAMK NuLa cnpaBsa U
CneBa, y4MTbIBas, HaNnpuMep, paccTosaHne Mexay CKynamu U UMeTb B BUAY, YTO amnnuTyaa 6MroHMansHoro yrna B
uaeane Ha 30% MeHbLIe paccTOAHMA Mexay cKynamu. CkeneTHble u 3yOHble haKTOpPbl CUNILHO BAMAKOT HAa FTAPMOHMIO
npoduna nuua u cosnatroT cbanaHcMpoBaHHY CBA3b MeXAYy OCHOBaHMeM Hoca, rybamu, noadbopoakom,
MArKOTKaHHbIMU TOUYKOW A U Toukon B. B LlechanomeTpuyeckom aHanuse MArkux TkaHen ApHeTT M COaBT. HaxoaaT
AeBATb aKTOPOB, KOTOPbIE BIUAKT Ha 3TY FapMOHMIO.

[leHTO-CKeneTHble (haKTOpbI: NPOEKUUM, BepTUKaNbHasA NPoeKLUs, pe3LoBas Ha peanbHylo; Pe3LoBbIi HaKNOH Bbille, Yem

BEepPXHEeYentCTHasA OKKIHO3MOHHAA NNOCKOCTb; CaruTTaNnbHas Wefb, HUKHAS NPOEKLMUA pe3LoB Ha BepTUKaNbHYH
NNOCKOCTb, Yyron HUXKHEYENOCTHbIX Pe3LoB. BbICOTbI M ANUHBI, BUAMMOCTbL pe3L0B Npu paccnadbneHHbIX rybax,
BepTUKanbHOe NepeKkpbITUe, NepeAHss BbICOTa HUXKHEN YeNoCTH (BbICOTa HUXXHEYENOCTHOrO pe3La Ao nogbopoaka),
3aAHAA BbICOTa (Yyron mexay BepxXHe4entoCTHON OKKNO3MOHHON NNOCKOCTLI0 U BEPTUKANbIO).




CpegHAa NUHUA NULa AOMKHA NPOXOAUTL Yepe3 (hunbTP BepxHel ryObl U CpeaHIo TOUKY KOPHS
Hoca. lMocnegHU yCTaHOBNEH Ha cepeAnHe MeXay rMasHbIMM WensaM.

Ons OPTOAOHTOB U XUPYpros 0CO0EHHO BaXHO onpeaennTtb cpeaHue JIMHUU Mexay pe3uaMu
BerHeﬁ YyenwcTu no cpaBHEHUKO C q)MHprOM, TaK KaK MoYTH BCe NaLUMUeHTbl B fanbHenleM
MCNOJNb3YHOT 3TO ANA OUEeHKU NPpoBeAeHHOro Jie4eHus.

Bbinu yetko onpepeneHbl 3Ha4eHUA rapMmoHuu, € Lenblo U3MepeHusd GENETT Mexay numueBbiMU
CTPYKTYpaMu. obLwan nuuesas rapMoHus, rapMmoOHuUA HNXHero opGMTaanoro Kpas Ha MArkKue
TKaHU NO CPpaBHEHUIO C BerHe‘-IeHlOCTHOﬁ, rapmMmoHusa Mexay BerHeI7I U HUXKHEWN YeNoCTAMMU.




Mamepuansi u MemodblI
[u3alH uccnedosaHus

Cneyughuyeckum aHamomu4yecKUM KOMNOHEHMOM 8UCOYHO-HUXHEYeIICMHO20 cycmaea
sies15emcsl MbIU,es10K HUXHel Yyenrcmu, KomopbIl coeQUHsIemcsi ¢ 8UCOYHOU KOCMbIO 8
HUXHe4venrcmHol ssMke. B npoyecce pocma u 8 omeem Ha 0 pmoOOHMUYECKOE JIeYeHUe,
MbIU,e/TI0K pa3eueaemcsi 60 MHO2UX HanpaeJsieHUsiX OMHOcuUmMesibHo UHOueudyanbHbIX
usmeHeHul. OmknoHeHuUs1 8 pocme, ecsiu OHU He 06HapyXeHbI Ha paHHel cmaduu, Mo2ym
npusecmu K paspyweHur Kocmu u kocmHol deghopmayuu Mbiujesika HUXHel Yeaocmu,
4Ymo npueodum K HapyweHussM pocma u ducMopHbIM Yepmam nuya. B amom
uccnedosamesibCKOM NpoeKkme MbIWesIKU HUXHel Yenrocmu 6ydym obobujambcs
HenpepbIi8HbIM KOHMYPOM, mak 4mo uHgphopmayusi 06 o6Lekme 6ydem nocmynams om
epaHuybl. Takum obpasom, 6ydem npednoxeH hyHKYUOHaNbHbIU aHanu3 0aHHbIX Ons
8bIsie/1IeHUSI OMKIOHeHUU ux ¢hopMbl U pa3mepa. Kpome mozo, Hawe uccnedogaHue
HanpaesieHo Ha npogedeHue acmemuyecko20 aHanu3a 3D CEPH, komopsbiii moxem 6b1mb
nosie3eH npu nnaHuUpoeaHuuU Jie4eHus U 8Cex HapyweHusiX hpukyca e ux
mepanesmuyeckol peanu3sayuu ¢ acmemu4yeckou U (OYHKYUOHaIbHOU MOYKU 3PEHUS..
dopma kocmu u hopma MA2KOU MKaHU aHanu3upyromcs emecme.




LIE®ATTOMETPUYECKMN AHAIIN3

Bce 00bekTbI 06cneqoBaHua 6yayT HaXoAUTLCA B XOPOLLEM COCTOSIHUM 3A0POBbS, HU Y
KOro U3 HUX B aHaMHe3e He OyaeT YepenHo-nuueBbIX TPaBM UMW BPOXAEHHbIX aHOManuM.
ByayT nonyyeHsi nsobpaxenus 3D CT Scan, obpaboTtaHHbie hanamn DICOM B
nporpammHom ob6ecneveHuun Dolphin 3D. Haw npoekT OyaeT onmpatbcs Ha UCNONb30BaHMe
3TOro NporpammHoro ooecnevyeHus, 6e3 KoToporo 66110 661 HEBO3MOXHO ANArHOCTUPOBATL
TPexXMepHoe NULO, NbITafCb 04€Hb TOYHO BEPHYTb HA MATKUEe TKaHWU TO, YTO Mbl
naeHTudunumpyem B ckenetTHon yactu. Mol nepeHeceM B LMppoBoN BUA TO, YTO paHee ObIno

co3AaHO U3 (bOTOI'pa(bVIﬁ nuu, u BbIACHMUM, HAaCKOJIbKO BbIrOAHO Bbl MOXeETe 0T06pa3MTb B
TpexX NPOCTPAHCTBEHHbLIX KOOPAMWHATAX Hallu OPUEHTUPLI. Mocne nonyyeHus Dicom (baﬁHOB
npeaMeTHOro aHanuaa 6yneT npoBeAeHa NOBTOPHaA OpPUEeHTaUuusa n nepeopueHTauuns
ronosbl DoIphin, Bceraa ¢ ucnosfibaosaHuem susyanun3auumu BTOpOﬁ 0CEeBOM U KOpOHaHbHOﬁ
NNOCKOCTEeMu.




MATKO-TKAHHbIE TOYKW, KOTOPLIE BYOAYT
AHbl HA MOJTOBUHE JINMLA, CJi

JIOKAJIN3OB EOYIOWMWNE

———’
g oo T

N306paxenns CBCT 6yayT BbINONHEHLI, Koraa
[ins oLeHKW BHYTpMONepaTopCKuX A v R 0ObEKT UCCNEA0BaHUS HAXOAUTCS B BEPTUKANBHOM
N MeXonepaTopcKux OLLNBOK, . o g MOMNOXEHWUW, CNIUHA AOMKHA ObITb MaKCUMarbHO
CBA3aHHbIX C a nepnexrankyndapHa nony. ['onoBa Bcerga

VHOVBMZYanu3aLmen CTPYKTypbl e e CTABUNN3NPYETCS YLLIHLIMA CTEPXHAMM B
MBILLETIKOB, AaHHbIE MaljenTos o R e rreame oncaporats
CBCT bypyT obpabarsisatscs 7 CMOTPETb rfa3amMu B 3€pKaro Ha pacCTosHMM 1
OAHWM 1 TEM XK€ OnepaTopom Aipa q MeTpa nepen coboit A4S nonyYeHus

pa3a. eCTECTBEHHOIO MOMOXEHWS FOMNOBbI.







Bce 00bekTbl ObIM HanpaBneHb!

Ha C WCNOSIb30BaHUEM
Pax Zenith 3D Vatech
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AHaJu3 1 00padoTKa TaHHBIX

CBsI3b €O CKeJETHBIM KJIACCOM ObLJIA H3YY€HA C
HCIO0JIL30BAHMEM aHAJIN3A QYHKIUOHAJIBHBIX JaHHBIX (FDA),
npenyoxkeHHoro Pamcu u Cunssepmanom B 2002 rony.




Test Statistico per la comparazione tra soggetti appartenenti alle 3 classi
scheletriche
| Volume (dx) | Volume (sx) Superficie (dx)  Superficie (sx)
Chi-Square 1212 1,748 2,992 1,287
df 2 ) Y .
Asymp. Sig. 529 417 224 525

KonnyecTBeHHble HAabMIOEHUS: CKENETHbIN
Knacc He CBA3aH C onpeaeneHHbIMY
pa3amMepHbIMI 3HAYEHUAMU MbILLEnKa.




KayecTBeHHble HabnoaeHNs: 00bEKTbI CO CKENMETHBLIM
knaccoMm |l UMeloT TEHAEHUMIO K 3Ha4YEHNAM 00beMa U
NOBEPXHOCTY Bbile, YeM B ApYrux rpynnax.

Original Article

Electromyographic Activity of Masticatory, Neck, and Trunk Muscles of
Subjects With Different Mandibular Divergence

A Cross-Sectional Evaluation

Simona Tecco®; Sergio Caputit; Stefano Tetes; Giovanna Orsini%; Felice Festa

ABSTRACT

Objective: To record and compare the surface electromycgraphic (sEMEG) activity of masticatory,

neck, and frunk muscles at different functional requirements of the stomatognathic system in an

adult sample classified according fo the mandibular divergence angle (SN-GaGn angle).

Materials and Methods: 80 Caucasian adult subjects were classified on the basis of SN-GoGn

angle: 20 subjects with normal mandibular divergence, 20 subjects with lower angles, and 20

subjects with higher angles. Their sEMG activity was recorded at mandibular rest position and
o 7 ) during maximal voluntary clenching.

clazse | clazse |l clazse Results. 5EMG a T SLDJECES WIT 3 IDWET ang

o Py ’- T T T T " upper trapezius, and the posterior cervical muscles. During maximal voluntary clenching, no sig-
nificant difference was observed in the sEMG activity of the masticatory muscles amang the three
groups. Howsver, the sEMG activity of the posterior cervicals and that of the upper trapezius were
adiineddiing " significantly higher in subjects with a lower angle than in the other two groups.
i o Conclusion: Skeletal class does seem to affect the sEMG patfern actvity of the masticatory,
16, Estensore 5x; TeciCRI U frushige.

‘ 1 i | ] KEY WORDS: Skeletal facial type; Mandibular divergence; Cephalometry; Electromyography;
™7 ] | Heck and trunk muscles

13. Tiap nf D; : . Ttap Inf $x:




Condylar volume dx Condylar volume sx

mm v BN

o clasze | clazse |l clasze |l

clazse | clazzgll clazze

* Y 00bekTOB ¢ knaccom | ananasoH 3HavyeHuin oovema u
NOBEPXHOCTY LIMPE, YeM B ABYX OPYruX rpynnax, NOCKONbKY 370

camas bonbLuas BblboOpKa |




test of Kruskal-Wallis Patient hypodivergent

Female Other, b. 04/11/1996 (age 13) Ml e m
(age 13) - 7\77@5‘"‘7\
Test statistico per valutare le differenze tra | 3 gruppi ipo-, normo- ed iper-ciivergenti A (Melaughin ] BE06) el
| ETA | Volumedx | Volumesx | Superficiedx | Superficie sx DevNetn: @ Stardard ) Poboon/igdegem (|11 21
Chi-sd?uare 1,968 2,365 3,273

Uss Same Color
Group/Measurenent

2 2 2
Asymp. Sig. | .374 307 195
a Kruskal Wallid-Fest
b Grouping Variable: DIVERGENZA MANDIBOLARE

Palatal-Occ Pld)

znzd VLG, Sx 3360,28
S.C. Dx 1553,74
p<0 05 .| S.C. Sx 163472

Patient normdivergent
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Volume condyle dx Volume condyle sx
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Surface condyle dx Surface condyle sx
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OHU YUYNTBHIBAJIN MOJIEJIb )KUBOTHOI'O C
BbICTPHIM [TOCTHATAJIBHBIM POCTOM, UTOBbI
N3YUUTh NUSMEHEHNS KAJBLIU®NYECKON TKAHU
MBIIIEJIKA HUKHEN YEJIFOCTU B ITPOLIECCE
JIMCKOOPINHAIINN ®YHKIIMU MBILIL, ITOCJIE
[MIPUMEHEHUS HAKYCOUYHOMU ITIJIACTUHKUH,
CO3JAHHOU JUIS ABUKEHNS YEJIFOCTU BJIEBO ITPU
3AKPBIBAHNU, JIEBBI MBIILEJIOK B PE3VJIBTATE
BOJIBLIE U TOJIILE, YEM ITPABBIN. U TTPABBIN
MACCETEP MEHBIIE, YEM JIEBBIN

Bimm

Fig 2. Morphologic measursments ussd to evaluats

g changss on left and right eidse of manditle with linear
omm measurzs, Mandibular length [upper] woe evaluated 2

wayst langth from condyle to merton (Gd-Ms - GdL)
and kngth from corancid to menton (Go-Me = Col).
Lenath of mandibular corpus detemined from gonion &
menton (Go-Me - GoL). Height of remus (lowed) mea-
surad at posterior barder (GdH) and at middls region
{CoH) nsar coranoid, Height of anterior mandible mea-

Frontal Sagittal

Fig 1. A Metal alloy mawllary eplint attashed in
Sawesk-old rat. B, Splint was chesigned to causs man-

ORIGINAL ARTICLE @

Three-dimensional changes in the condyle
during development of an asymmetrical
mandible m a rat: A microcomputed
tomography study

Haruhisa Nakano, DDS, PhD,” Koutaro Maki, DDS, PhD,® Yoshinobu Shibasaki, DDS, PhD,*®
and Arthur J. Miller, PhD=

Arapidly growing posmatal animal model was used to study changss in the cakified tissus ofthe mandibular
condyle during altersd muscle function. A mewillary occlusal splint was designed to shift the mandiole
leterally (lft) during closure. Groups of 5 Wistar rats were killed at 5, 9, 15, 24, 30, and 40 weske (n = 30},
with an squal numbsr of controls. The expsrimental animals developsd shorter, asymmetrical mandibles
comparsd with the control animals. The left conclyle became lrger and thicker than the riaht condyle.
Micrecomputed tomography assesament of the left and right condylar trabeculsr bone indicatsd that both
had less bone volumes than the contral condyle. The right massster muscls significantly lost filber size ard
type 1A cxidative filers, suggesting that the right m assster muscle was ussd with lees teneion develpmeant.
In contrast, the left massster maintained its fiksr size and was similar to the cantrol massster fier diameters.
Comparison in the sacuence of changes indicated that the morphologic changes cecurmed first in the memus
(Bge, 5 weeks), bsfore the corpus jags, 15 wesks), and before changes in masseter fiber size and
composition (age, 9 weske). This study showed that both the mandible and the condyle modifisd their shepe
v size, as well aa the trabecular bore of the condyle, during shifing of the mandiblke to ore side as it
chosad. ({&m J Orthod Dentofacial Cribop 20041 26:410-20)

Fig 3. Above, Schematic view of lateral mandible and micro-CT view through condyle along
particular plane. Below, Full view of condyle through diagonal plane, shown as micro-CT image.

dible to shift to left side during incising. Mandbular sured at vertical distance from mentan MaH). Square indicates region of interest in which volumetric sample (with X, ¥, and Z axes) is analyzed

inciaor erupted during 40-week period of splint wear.

for 8 measuraments, including total volume, bone volume, bone volume fraction, bone surface,

bone surface/bone volume, trabecular thickness, trabecular number, and trabecular separation,




AHANN3 BHYC NMOKA3AIN, YTO MbILLENKW, XOTA U UMEIOT PA3JTUHHYIO ®OPMY,
NMPUOBPETAIOT PA3HbIE XAPAKTEPUCTUKW B 3ABUCUMOCTHU OT CKEJIETHOIO

KNACCA. MbILWWEJNIKW NALUUEHTOB CO CKEJNIETHbIM | KIITACCOM UMEIOT BOJIEE
NMPABUIIBHYIO ®OPMY:




MbILENKA NALUEHTOB CO CKENETHbIM KITACCOM Il UMEIOT OKPYTTYIO ®OPMY U UMEIOT
BONbLWA HAKNOH MEXAY NONOBKOW MbILLENKA U BETBbIO MbILLUENKA, TAKXE CYCTABHASA

AMKA TTTYBXE:




Y MALUMUEHTOB CO CKEJIETHbIM KITACCOM Il EONEE YANUHEHHbIN
MbILWEJIOK U BONEE LWUWNPOKAA CYCTABHAA AMKA:




NMPU CPABHEHWUU NMPABOIO U NEBOIO MbILWENKOB Y OAHOIO U TOIr0 XE NMALMEHTA
YACTO HABNIOOQAETCA 3HAYUTENbHAA PA3SHULA B ®OPME U PACIMOJNTIOXKEHUN:
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3D CEPH-ANALYSIS

MuHuMM3aumna ownbok, 3aBUCALLMX OT onepaTopa
JKOHOMMUSA BPEMEHU U3MEpPEeHUs
MpocToTa M NOBTOPSAAEMOCTb B OnNpeaesIeHnn OPpUEHTUPOB

YnyuuweHue nsobpaxeHus uedgasoMmerpmueckoro nsobpaxxeHmsa

be3 notepu nHcpopmauun




FIGURE 3 - Degenerative remodeling of the mandibular condyle in patients
I

PE3YJIbTATbI NOATBEPXAAIT MOJIHOCTbIO MOJIE3HOCTb CBCT NPU UCCITIEOOBAHUN
NMEPEMEHHbIX, KOTOPbIE BbIJIO HEBO3MOXHO U3MEPWUTb A0 3TOrO0 BPEMEHU, 1 Mbl
MPOOOMKAEM YNYYLIATb 3TY NUHUIO UCCNELOBAHWMU ANA NYYLLErO NOHUMAHUSA
CBA3M MEXQY MOP®OJIOrTMEN UOYHKLMEN
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KNKT

Moka3aHua
= OLEeHKa nepMOAOHTaanOﬁ I'IOJJ,JJ,ep)KKVI B napop,omonoruu
- nop,TBepmp,eHMe npe,qnonaraeMblx nopax(el-mﬁ B QHAOAOHTUMN, aI1I/IKaJ1bHOI71 u nepuanMKaanoﬁ

- aHOManuu KonuuyecTBa, (hOpMbI, PacnoNoXeHMs, CTPYKTYpbI, pasMepa, BpeMeHW nNpope3biBaHus U
AereHepaTMBHbIX HapyLWeHUN

A.L.A.R.A. (HacTONbKO HM3KO, HACKONLKO BO3MOXHO B pa3yMHbIX npegenax)
-- HaNU4YMe KUCT UMK ONyXonen YencTen

= NepesioMbl 4encTu

- -AoonepaumMoHHOe UccneaoBaHne BKNOYEHHbIX 3N1IEMEHTOB (MonoxeHne U popma KopHen, nodble
HapyLeHUa aneMeHTa)

= U3y4yeHne oo n nocrne nMmnnaHTauuun

- OPTOAOHTUYECKAA OLeHKa
- CNyYanHble HaXoaKu

- 3y4yeHue ATM

- aHanu3 nuua
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Cone beam computed tomography
for dental and maxillofacial
imaging: technique improvement
and low-dose protocols.
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approximately 40% (628 mGy cm?2); this
protocol resulted in a value of effective dose
of 35 microSievert (uSv). Moreover, the effect
of changing FOV has been evaluated,
considering two scans with a reduced FOV
(160 x 140 and 120 x 90 mm, respectively).

CONCLUSIONS: CBCT low-dose protocol with
large FOV, normal resolution quality images,
80 kVp, 5 mA and acquisition time of 15 s
resulted in a value of effective dose of 35
microSievert (uSv). This protocol allows the
study of maxillofacial region with high quality

of images and a very low radiation dose and,
therefore, could be proposed in selected case
where a complete assessment of dental and
maxillofacial region is useful for treatment
planning.
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KNKT 4
PAOVUALUOHHAA NO3A

Llenbto Hawwero nccnenoBaHus b0 CpaBHEHWE NMPOTOKOOB
KITKT ¢ H13Knmun fo3amu Mo CPaBHEHMIO C TPAANULMOHHBIMM
NaHopaMHbIMK 1 LiedpanomeTpruyeckumm n300paxeHmsamm B

OTHOLLEHWW Ka4yecTBa U300paxeHnit n 403 0bnyyeHus.
Traditional RX < CBCT << TAC DENTAL SCAN




PAOUALMOHHAA JO3A??7?7

MeTtoab!: U3mepeHusa 0o3bl pasnuyHbIX NPOTOKONOB coopa Obinu paccuntansl ana Pax Zenith 3D
Cone Beam (Vatech, Kopes) u gns OPT Ortophos (Sirona Dental 8ystems, Bernsheim, lepmanus).
[l03bI NOrNOLWEeHHOro opraHa U3mepsnu ¢ UCNoNb3oBaHWeM aHTPonoMopdHoro paHToma,
3arpyeHHOro TepMOoST-OMUHECLIEHTHbIMU AO3MMeTpaMu B 58 Foykax, OTHOCALMXCA K

YyBCTBUTENbHLIM OpraHaM, Anf Toro, YTobbl NONY4MThL XOpALWMIA 0OTOOP NPO6 Ana Bcex
BOBJIEYEHHbIX OPraHOB pucKa (KOCTHbIW MO3r, MOBEPXHOCTH KOCTU, MO3T, CIIIOHHbIE Xene3bl,
WMTOBMAHAA XKene3a, cnu3ncTasa 000n04Ka NoNoCTU PTa/ BHerpyaHble AbixaTesbHble NyTH, NULLEBOA,
u numdcbaTtudeckue y3nbl). NAte pasnuyHbix npotokonoB KIKT Obinu oLeHeHbI Ans KayecTsa
n3obpaxeHuns n 8o3 oonyveHus. UamepeHus satem nPoEoAUNMCH C MOMOLLLIO OpTONaHTOMorpada.
Bbinu paccunTaHbl 3KBMBaneHTHble U 3adhpeKTUBHLIE A03bl. PacyeT ahdeKTUBHBIX 403

OCHOBbIBarcs Ha pekomeHdaumax MexayHapogHoiKomuccum no paguonoruyecko sawure 2005

roaa.

Traditional RX < CBCT << TAC DENTAL SCAN




BNONOMMYECKOE BO3ENCTBUE
SUBEPT

« 3uBepT (3B) ABNAETCA e AUHULEN IKBUBANIEHTHOU AO3bl
paguauuu B MexayHapogHoOU cMCTeMe 1 usmepser
achekTbl U ylwepo, BbI3BaHHbLIN U3NTy4EHUEM Tena.

 In addition to the Sievert are used submultiples




CBCT

Bbiny BbINOTHEHbI M3MEPeHNs L03bl B eAuMHULAX NnoLaamn 4o3bl
npoaykta (DAP) ansa obopynosanusa CBCT Vatech Pax Zenith 3D e
OPT Ortophos Siemens, anst pasnuyHbIX NpoToKonos cbopa. [ns
obopynosanus CBCT Takke Oblnin caenaHbl OLEHKN 3PGEKTUBHON
[03bl 1 OPraHoB Npu NPOTOKONE OTHOCUTENBHO H3KOW 403bI.

CpaBHuTe 3Ha4YeHUA I(heKTUBHON A03bI MEeXAY
TpaguLUMOHHbLIMK uccnegoBaHuamu u 3D

« Pax Zenith 3D Vatech

« OPT Ortophos Siemens




PE3YJIbTATHI

- MH3mepennss DAP ObLIM BBINOJIHEHBI IIyTEM Pa3MeleHUust
TPAHCMUCCHOHHOW MOHU3ALMOHHOW KaMepbl B COOTBETCTBUM C
BbIXOJIHbIM OKHOM PEHTI€HOBCKOI TPYOKHM.

D |FOVsize| Quality DAp | DAP Acquisition

3 {media Dﬂ-’%

: : {displah ! I

protocol | selection |  selection e "é';":;z #52T TIME (see.)
m

NOTE

1 240x190 | high resolution 1837 653? 18.1 24 (prot. riferimento)
1-bis | 240x190 | high resolution 1761 | 1013 | 73.8 24
1-ter | 240x190 | nomal resolution 1093 (23 142 15 (prot. bassa dose)

2 160x140 | high resolution 117.9 933? 8.1 24
2-bis | 120x80 | high resolution 0? | 1162 - 24

- IIporoxkoa Hu3kux A03:(boasmoi FOV, nzo0pakenus ¢
HOpPMAaJIbHBIM pa3penieHuem, 80 kVp, S mA u Bpems
nojiydenus 15 sec): yMeHbleHue JO3bL IPUOJIM3UTEIBHO HA
40%, co 3HaueHuem 628 mI'p cM2, paBabiMm 40% 3HaueHHe,
MOJIY4eHHOE 10 3TAJOHHOMY IIPOTOKOJIY




DAP value

OPT Ortophos Siemens

M3amepenns DAP Obinin BbINOMHEHb! NyTeM pasMeLLEHNS
TPaHCMWUCCUOHHOW MOHW3aLIMOHHOW Kamepbl B COOTBETCTBUM C
BbIXOAHbIM OKHOM PEHTTEHOBCKOMN TPYOKH.

Acquisition

PROTOCOL

Acquisition

Time (s)

DAP
{media measure)

mGy-cm®

Panoramic

13

36

13

19

e

Lateral projectionz

16

47

18

40

Antero-posterior

projections.

16

40

16

35

16

16




3HayeHune achheKTUBHOW A03bI CBCT

npotokon—1—=-ter:[Ana-nnannpoBanHns-OpTOAOHTNYECKOTFO - NEYEHNS
Bbino BbibpaHo ¢ 6onblmnm FOV, HO HKU3KOM d03€e

OueHkn 3eKTBHON [03bl ObIMM  cAenaHbl C MOMOLLBb  aHTPOMOMOPMHOTO
MaHekeHa Alderson Rando nyteM pasmeLleHMs BO BHYTPEHHWX MecTax nomnoc

PaaMOXPOMHOW NMEHKN pa3mMepom 4 x 25 M.

-OLeHKa 3 heKTMBHON [03bl U 103bl AN OpraHoB Obina NpoBeAEeHa

58 namepeHun 6bINKM UCNONb30BaHbI ANA U3MEPEHUN, YTOObI UMETb XOPOLUYH
BbIOOPKY ANA BCeX BOBMIEYEHHbIX OPraHoB pUCKa (KOCTHbIW MO3F, MOBEPXHOCTb
KOCTW, MO3r, CIIOHHbIE Xene3bl, WUTOBMAHAA Xenesa, cnuaucrtas obornouka
MOMOCTU pTa, BHErpyAHble AbiXaTeNbHble NyTH, NuleBoA U numMdartnyeckue

BbiNno BbINONHEHO 15 NOBTOPHLIX CHLEMOK, YTOOLI
MONYy4YUTb 3HAYEHMUSA NOrNOLWEHHON A03bl, COBMECTUMbIE
C YYBCTBUTENbHOCTbIO NIEHKU paguoxpoma, gaxe Ans
nepuepnyeckux y4yacTkoB, NOpaxeHHbIX PacCesiHHbIM
U3NyYeHneM.




3HayeHue ahhbekTUBHON AO3bI

Dose equivalent
Organ

[TpMeHsas BecoBble

Marrow KOSCbeI/I LI,I/IeHTbI,
Bons onpegenexHsie B ICRP 103 [1],

Grain ObINo Nosy4YeHo 3Ha4eHne
Salivary Glands adppekTmBHOM f03bI 35,4 M3B.

Thyroid

Esophagus

Respiratory CymmapHas acphekTMBHas [03a 00bIYHbIX
LMPPOBbIX MAHOPAMHbIX U1
LedanoMeTpruieckmx n3obpaxeHun
npuBena K 3Ha4eHuo 3P PEKTUBHON 403b
B Anana3oHe ot 8 1o bonee 26 Mk3B.

1. ICRP Publication 103 ‘The 2007 Recommendations.of.the-Internationale
Commission on Radiological Protection’ Annals of the ICRP Volume 37/2-4,
2008

Limph nodes

Oral Mucosa




KNKT
BbIBOAbI

KITKT npegnaraet 3HaunTenbHbIe NpenMmyLLecTsa npu OLeHke
nauueHTa, NnpoXoadLLEro OPTOAOHTUYECKOE JIeYeHNE

KINNKT BCEI'JA npeanoytutensHee nyyka KT, ocobeHHo ans
3HAUNTENBHOIO CHUKEHUS 003bl 0BNyYeHUs]

KITKT cnegyeT npoBoAMTb C UCMONb30BaHNEM NPOTOKONA ANg
NONy4YeHns AUarHOCTUYECKMX M30DPaXEHNA C HAaUMEHBLLIEN
00301 06ny4YeHns naLmeHTa

KITKT, BbINOMHEHHAA MO NPOTOKOMNY HU3KMX 03, UMEET OYEHb
HWU3KOe 0bnyYeHne 1, CNeAoBaTENBHO, MOXET ObITb NpeanoxeHa

B Ka4eCTBE OCHOBHOI A OPTOOOHTUYECKOTO
neyeHnd, HanoMnHaroLero O6b|‘-IHy}O BU3Yyalin3ayuio.
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I'Ipe,qOTBpameHMe BO3HUKHOBEHUA aHOMAnMN OKKMO3UN A0 X BO3HUKHOBEHUA 3HaHMe 3TUONOruu
ANCTHAaTUKN, HenpaBUJIbHON OKNMHO3UN U KpaHVIO(baLlMaﬂbeIX ,DMCMOp(bOIiOB

PeWATUHr B nepBble 3-5 neT XuU3Hu

HapyweHue okkno3nm B mecrte
Bospacte ot 5 no 12 ner
- 3HauyuTenbHOE yBenu4yeHue pocrta
- BO3MOXHOCTb BNuATb Ha 30% ocTaTOYHOro pocTa

= BO3BMOXHO, YTO Mbl HE CMOXEeM yny4lWnTb CUTyaLHnto
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- Koppekuus gucbanaHca ckeneTta, 3yoosB
WNK MblWL ANA YNYYLWEeHUA OKpyxatoLen
cpeabl A0 NOSTHOrO NPOpPe3biBaHUSA

NOCTOSIHHbIX 3y6OB

MWHUMU3NpOBaATbL HEOOXOANMMOCTD
nocneaymrLmx, 6onee cnoxHbIX npoueayp
(ymaneHue, opTorHaTu4eckas Xxmpyprus)
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MEXAHU3M u = M CTBUYH G v fellcefesta.t

MbILLEYHAA AKTUBALIUA U ANTACTUYHAA MATKAA TKAHb: Baskoynpyroctb
TKaHu (NOTeHUManbHasa 3HepPrusa) u cokpalleHue Mbllil (KNHEeTUYEeCKas aHeprus)

CMELLEHWUE HMXHEW YENIOCTU U AKTUBALIMA MATKUX TKAHEW, npusoaswwas K
WHOYKLMKA CTUMYNOB, AEWCTBYHLMX Ha OCTEOreHHYI0 TKaHb (POCT MeMOpPaHHOW

n
p
N iy




IlnarHos3

n eLI e H M e 2D JleyeHune / 3D VTO / 3D KnuHyek /
An n a paT bl | HecbeMHble annapatbl /

CbeMHble annapatbl / Henpamaa ¢pukcauusa /Implant Studio ana Ortho
Solution / nuureanbHaa ayra / TPA ayra /3acnoHka ansa sisbika /

peTeHUNOHHbIe annapaTtbl / [annapaTt lepb6cTa / annapar
Forsus / Twin Block / Xupyprundyeckue cnnuHthl / IDB V2
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TEPAI'IEBTI/I‘—IECKI/IE [MOKA3AHUA:

Koppexuw@o-anbseonﬂ PHBIX HApYWEHWH

CkeneTHble aethopmayuni Ko*ppeku,v‘a —
anbBeonAPHOro oTpocTka—~/ / -

/

peTporatus./ | /

CKeneTHbIN ry6oKui npukyc /
ye /L

CKeneTHbI  OTKPbITbIA NPUKYC\

nporHaTus
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. u?'

Cryyvan 1: Kmacc I, I_nyfovmm MPVIKYC,TUMONTasna
[PaBOV BETBY HKHEN YesTrcT, Perynatop
PYHKIL DpeHkend

__-Bospaezstiger :
12 mecsueB jgedeHus peryaaropoM pyHKiun OpeHkes
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1o caydyau I'MIIEPIIVIASUH ogHOM MOJIOBUHBI HUXKHEH
YeJII0CTH, KOTOPasi, COIVIACHO Haller KJIacCUPUKALUH,

HUMeEET NIPABYI0O HUZKHEYECJ/INCTHYIO BETBb C YBECJ/INYCHHBIM

POCTOM BHU3Y, 60J1ee 3aKPpbIThlid TOHUAJIBHBIW YyIoJI, NpaBbIi

MBbIIIEJIOK OTK/IOHEH Ha3a/ U BbILIE, YEM JIBBBIﬁ, 5|

HIICUJIaTEePAJIbHOE€ OTK/IOHEHHUE OT cpeaHel‘/i JIMHHUMUN.
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KOHCTPYKTMBHBIN NPUKYC Obln caenaH 6e3 koppekuum
CpeaHen NMuHMK, Y4Tobbl n3bexaTb HexenaTenbHbIX

CMELLEHNI MbILLETKOB V- BHYTPUKARCYAAPHBIN—

3abonesaHun.




Orfodontcs and Genetic evolubion world portal I
W www.felicefesta.it

YEPE3 'Ol OT HAYANA JIEMEHNA

[OunccepTaunoHHas paboTta
bbina nposeaeHa Dr. E.
Tamburri

http://lwww.felicefesta.it/team.html
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Yepes rog nevyeHus ObINM NoNoXuTeNbHble pe3ynbTathbl. JleBas NONOBUHA HNUXKHEN

YenKCTHU Bbipocna bonblue, YeM runepTpodupoBaHHas npaBas

BecTnbynspHbie WHUTKM BAONb BepXHero rybHoro bamnepa no3Bonunun gobutbes

Gonbluero pasBUTUA BepXHel YenoCcTH, YTO CNoCcoOCTBOBANO CMeLleHunio Bnepen

HUXHEW YeNCTU U 3HAYUTENBHO YNYYLLKUIIO ICTETUKY U (DYHKLMOHANbLHOCTL, a TaKXKe
HaKNOH BepXHUX pe3LoB. Takoe nepeaHee CMeLLeHne YeNCTH YYUWWKUIO COCTOSIHUE
IWeHOro OTAena NO3BOHOYHMKA, YTO, KaK Mbl 3HaeM, BaXXHO AN NOCTypanbHbIX Lenen

U no3BonseT n3bexarb BO3ZHUKHOBEHUSA rONOBHbIX bonen HanpsaXxeHus, orpaHnyYnBan

OTKNTOHEeHUA OT HOPMbI B NMO3BOHOYHOM cTonbe Nnpu peTpy3nu HUXHEWN 4YencTu.
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B 1989 roay 6binv npoBefeHb! ABE KOHGEPEHLMK Mo NoBoay
BUCOYHO-HIXKHEYESTCTHBIX OUCHOYHKUMIA y aeTei. [JokTop
xeddpu OkecoH onpeaenun TMD kak paccTpoucTea,
CBS3aHHbIE C (PYHKLMEN eBaTeSlbHON CUCTEMI.

bbin10 BbigeneHo, 4to TMD BbISBNAOTCS Y AeTeil U NOAPOCTKOB,
a TaKxe Yy B3pOChblX.

Okeson JP:Temporomandibular disorders in children.Pediatric Dent 1989;11:325-329

American Academy of Pediatric Dentistry:Treatment of temporomandibular disorders in children:Summary statements and
recommendations.JADA 1990;120:265-269

President’s Conference on the Examination,Diagnosis and Management of Temporomandibular Disorders. JADA 1983;106:75

Padamsee M . et al.: Functional disorders of the stomatognatnic system Part 11 .J Pedodont 1985;10:1-21
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v Helkimo M": Epidemiological surveys of dysfunction of the masticatory system . In Zarb GA, Carlsson
GE (eds), Temporomandibular Joint Function and Disfunction. Copenhagen: Munksgaard 1979; 175-
192
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v Bureau of the Census: Current Population Reports: Projections of the Population of States

by Age, Sex, Race: 1988 to 2010. Series P-25 ,No. 1017. Washington, D. C.: Government
Printing O ffice, 1988




Kakue ¢pakTopbl cBSi3aHbl C BUCOYHO-
HUXHEYeNCTHbIMU ANCHYHKLMAMU?

®akropbl aucyHkumm BHYC y peten u
MOAPOCTKOB, a TaKXe Yy B3POCIbIX CYUTAIOTCA
MHOro(hakTOpHbIMK, B 3TON 3TUONOrUU MOXHO
HauTu cneayrowme hakTopbl:

- NPUBLIYKKN B eae
- TpaBMa

- HapyweHue okkno3uu

- HEPBHO-MbILLEYHbIe PpacCTPOUCTBA

- 0CO0Oble IMOLMOHANbHbIE COCTOAHMSA
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‘ [MoTeHunanbHas nyTaHWUa B ONPeAeNieHN XapakTepUcTMK KpaHuo-
MaHAMOYNAPHbIX PaCCTPOWCTB NOKa3bIBaeT, YTo:

Hapywenua BHYC - 310 He eAMHCTBEHHbIE HapYyLLIEeHUS, a, cKopee,
Knaccudukauus psaga 3aboneBaHnin, KOTOpbie MOTYT NopaxaTb

pa3nuyHble TkaHn BHYC n cBA3aHHble ¢ HUM CTPYKTYpbI.

B 6onbwon knaccudukaumum paccTpoucTs HET €A4UHOTO0 MHEHUA O TOM, YTO
ABNAETCA NYYWUM ANArHOCTUYECKUM NOAXOAO0M. ATO YacTO NPUBOAUT
K pa3Hornacusam no noBoAay 3TMONOrUKN U TOro, Kakue TKaHN NopaxeHobl.

TMD ponxHbl NTOHUMATLCA B KOHTEKCTE pOCTa M aAanTUBHbIX peakLun
KNeTOK U TKaHeW, KoTopble coctaBnaoT BHYC u xeBatensHyto
cUCTeMY.
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» OpTOQOHTMYECKOE fleYeHne He MOXeT ObITb hopMon
npodyunakTuku, a CKopee obner4yaet CUMNTOMbI, KaK TONbKO
OHU NOABNAKTCA.

> BaXHbIM BONPOCOM ABNAETCA BO3MOXHOCTb TOr0, YTO
OPTOAOHTMYECKOE JIeYEeHUEe MOXET NPMBOAUTD K
BO3HUKHOBEHUIO BUCOYHO-HMXHEYENHOCTHbIX HapYLLEHW.

> Jlutepatypa nogaepKMBaeT TEOPUIO O TOM, YTO B LIESIOM
OPTOAOHTUYECKOE Nle4YeHne B MOAPOCTKOBOM BO3pacTe He
yBeNnu4YnBaeT U He CHUXaeT PUCK Pa3BUTUA BUCOYHO-
HUXHEYENCTHbIX PaCCTPOUCTB B AaNbHENLLEN XKU3HMU.

Sadowsky C. The risk of orthodontic treatment for producing temporomandibular disorders: a literature review. Am J Orthod
Dentofac Orthop 1992; 101:79-83.
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OO6wmne HepPBHO-MbILWEYHbIE pacCTPOUCTBA
MOTyT BO34eMCTBOBATb Ha 00NacTb LWeun U
nney, a Takke bonee oTAaneHHble PanoHbI.
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[porHocTnyeckas LeHHOCTbL NPU3HAKOB U gy
CUMMTOMOB

Ona npepoTBpaLLeHUs unu

neYyeHns1 BUCOYHO-

HWXHEYeNCTHbIX AUCHYHKLUN

H906XOHMM3 Tepan Ud B TMJ CLINICAL DIAGNOSIS:

EXTRAARTICULAR
coyeTaHnu C ynpaxHeHNaAMuU

Ansa NoO3BOHOYHUKaA
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