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Abstract

Background & Aims: Oral and Maxillofacial Surgery (OMFS) is a surgical specialty that Keywords

deals with many conditions affecting the mouth, jaw, face, and neck. It plays an important role Orthognathic Surgery,

in functional and aesthetic corrections, with different methods from simple tooth extraction to .

complex facial reconstructions. A key area in OMFS is orthognathic surgery, a corrective jaw Obstructive Sleep Apnea,

surgery that aims to realign the jaws to improve form and function. This method is often used

4 X : ; ) - Hypertension,
for patients with malocclusion, facial asymmetry, and jaw deformities that cannot be treated yp

only through orthodontics. Orthognathic surgery not only addresses issues related to biting, Fertility,

chewing, and speech but also has important implications for systemic conditions, highlighting L

its importance beyond facial aesthetics. Considering the complexity of cases that require Interdisciplinary
orthognathic surgery, a multidisciplinary approach is necessary for successful treatment Treatment

results. Collaboration between oral and maxillofacial surgeons, orthodontists, '
anesthesiologists, sleep specialists, and cardiologists is often required to address a patient's Oral and Maxillofacial
condition's oral and facial health and systemic aspects. For example, orthodontists play a key

role in preoperative tooth alignment, while sleep specialists may evaluate obstructive sleep Surgery,

apnea as part of the treatment planning process. This interdisciplinary collaboration ensures a Digital Surgical Planning

comprehensive assessment and allows the optimization of functional and aesthetic outcomes
while also addressing systemic conditions such as OSA and hypertension. With the
participation of several specialists, the treatment becomes more comprehensive reduces the

risk of complications, and increases the long-term success of the surgery. Therefore, we Received: 01/11/2022

decided to investigate interdisciplinary approaches in oral and maxillofacial surgery in the Published: 17/02/2023
present review, focusing on the effects of orthognathic treatment on OSA, hypertension, and
fertility.

Methods: This study was conducted with a comprehensive literature review of clinical trials,
case studies, and systematic reviews published between 2015 and 2022. The main focus of this
review has been on interdisciplinary approaches in orthognathic surgery and its effects on
obstructive sleep apnea (OSA), hypertension, and fertility outcomes. A literature search was
conducted through PubMed, Scopus, Web of Science, ScienceDirect, Megiran, and SID
databases using a detailed search strategy and specific keywords. Data were extracted from
selected studies to evaluate the impact of orthognathic surgery on airway patency, blood
pressure control, fertility outcomes, and patient-reported quality of life. The role of digital
technologies in surgical planning and execution, including 3D imaging and computer-assisted
surgery, was also analyzed. The final results were combined and categorized to examine the

526


http://rjms.iums.ac.ir/
https://orcid.org/0009-0006-2665-002X
https://rjms.iums.ac.ir/article-1-8843-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

Ghodratizadeh S., et al.

broader implications of orthognathic surgery in improving functional and systemic health, with
a focus on interdisciplinary collaboration. These data were categorized and analyzed to
evaluate the contribution of orthognathic surgery in improving cardiovascular health, fertility
and increasing quality of life. A comprehensive review of literature was conducted, analyzing
clinical trials, case studies, and systematic reviews that investigate the effects of orthognathic
surgery on OSA, hypertension, and fertility outcomes. Emphasis was placed on
interdisciplinary treatment approaches, digital technologies in surgical planning, and long-
term cardiovascular and reproductive health outcomes.

Results: Orthognathic surgery, particularly maxillomandibular advancement (MMA), was
found to significantly reduce OSA severity by improving airway patency, which in turn led to
improved blood pressure control and reduced cardiovascular risks associated with
hypertension. Studies show that treating OSA and hypertension through orthognathic surgery
can positively impact fertility outcomes by mitigating systemic inflammation and oxidative
stress. Additionally, psychological and aesthetic improvements post-surgery contribute to
enhanced patient satisfaction and quality of life, which also plays a role in overall systemic
health.

Conclusion: Orthognathic surgery, especially when performed through interdisciplinary
collaboration, offers significant benefits beyond facial correction and significantly improves
systemic conditions such as obstructive sleep apnea (OSA) and hypertension. By increasing
airway patency and reducing cardiovascular pressure, this surgery helps in long-term control
of blood pressure and reduces cardiovascular risks. Furthermore, improvement in these
systemic conditions is associated with better reproductive outcomes, as it reduces
inflammation and oxidative stress, which are critical factors in reproductive health. The
psychological and aesthetic benefits of orthognathic surgery also help to increase patient
satisfaction and overall quality of life. As digital technologies such as 3D imaging and
computer-aided surgical planning continue to evolve, they simplify interdisciplinary
collaboration and improve surgical precision. Future research should focus on the long-term
systemic health consequences of orthognathic surgery, particularly in terms of fertility and
cardiovascular health, and explore innovative techniques to enhance treatment outcomes. By
integrating technological advances and interdisciplinary strategies, oral and maxillofacial
surgery can continue to expand its role in addressing functional and systemic health issues.

Conflicts of interest: None
Funding: None

Cite this article as:

Ghodratizadeh S, Davodpour AH, Jafarian A, Tabatabaei SMN, Shakeri A, Shenasa N. Interdisciplinary
Approaches in Oral and Maxillofacial Surgurery: Implications of Orthognathic Treatment on Obstructive Sleep
Apnea, Hypertention, and Fertility Outcome; Narrative Review. Razi J Med Sci. 2023;29(11): 525-538.

*This work is published under CC BY-NC-SA 3.0 licence.

oYy

V) e ) oslet (Y4 o555 15jly ySaisjs mgle alan http://rjms.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8843-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

J5 Ghey
du)jfc 9 séd)j.a A_:L.Q.JLJQA 6L5».nJLJ ‘5L_¢bs)LA)T)LS
VoYY YD cladlo opmr oo piite <Solatony
Lo ,Sagy 2 g (al (ol 35 55 a2 ploxl
agl ol ol g SslS e )| (ol o slai, 0
65k b 5 VU 55 ,Lid (OSA) Ly (ol

oL 3,k 5l Glosl e aul 0oy
\Web of Science .Scopus PubMed LM L
&5yl 5l eolawl L SID 4 o .56 ScienceDirect
el atine oS SlolS 5 (580 e
DA ey ar a8 Slalllas 955 lojlns sl
OSA wiils Seaips byl 55 3 SSUS 3| >
G Sed g ai3lon 555,k @l 5 Y (55 L8
aiols e hae |y Sip Glaasie o gl ya
Sy o blad Gowaaly oo 5 DowelisS ull vo
OLSoyS p b a5 Slalllas g5 slo )l
slazel bl e slroslo b cgla i) v é slaylo,o
o3 (SN CeheS Ly S
sl s ool Sl wos Bds sl
svba (Sl iy <85 ol sl P sl lre
Lo ales LS U coglsl i s (ool
ladllas (RCT) suis 7S 5 o0iis jlos bl
Jolt ol o9 Sl slaysyo 5 Jsb
9 4575 (5 S g Wiged o> dalllae g3l (o)
2 obdllas o Gados Jlg b LU 5 ws)lel Jelos
oSl @l s by SUlss 5 anly—s CoiS ol
JRESIIT S B [ FER RN [ IS RS
CodeS b Sladllae o s gamas, "YU Bl
e (PUU 65K b SasS iged p wibe (ol
Sledllas 51 osls wias Bd s L 51 oLkl
L Sl (ol 8l b)) Gl e
5 «Sonsb @S (s> 38 S alse o) (o
gl hles bawgs oa i 5155 (SW) CodS
9 Grytelip o Jloms lag,slid Guds ada b

s sasly ol

=z 5 o )by pgal bl ( >y gl
2l @l ol o g 4558 50 anelS SS
SSLS )| (2l oo S slasaly () n sl
2355 b Sesiis g (68 ,Shos Cuadlw Sguge o

OYA

PRV

£y Sy OMFS) & jg o 5 S5 5 oo >

3 g degeme 40 &S il (2l (oaasS
AU 505 5 Ojo o SBplas p oSl
60 S as SlMol jo cago i 0510 5 o0 00,35 o
O3Sl il glo by, LSl ol s
Lyl & j5—o odzmn slog il B (Jyome (i
=l OMFS s oIS aihais Sy oS o
Gan a5 ol S8 ol S el SiLE s
ol 3, Shas 5 08 gt (5l S daze oudass ]
pae «03lST Jlo s M (lilaw (sl el 29, !
Gk Sl s a8 SEla IS taa g &jp o )8
> 0 oo oolail i Glejs BB wdog )l
O (0858 4 by e Bl s 4 SLS )
Sl e Gloasly asl S o Jo 1) s
3 ha ol caenl g 04l Soet—w bl
@ azg L.(VV) WS o dez p O g0 (lbid ale
Wijls SolS g )l ol an Lo aS 60)lee  (Sauzen
Oloy seelaidse mli oly sl wiz 9,5, S
5 Sé g ples plalz G S ol (5 55,—2
Olawasin ¢ gtm Hlawstise w34 )l (g0
S, @lp cdel 8 e a5 Ol

Or—a—azie (Jle plgie an el 55090 e
I R e e e N D)
anl coul (Sae Clgr laasin a5 Jl> j0 wi)ls
Siyaelip ol 5l i Glgie o ) Olgs sola]
SG ol b e el oS Syl ey
S3lmtinge GBSl g WS 0 e | el (U3
Py aS s palply SEld olos g 63 Sles @b
Hid 9 OSA wile Scvtiw byl & a0 Jb> e
(a—azin iz 8L Lojle oo 5 YU >
w3 oo a5 1) 5)lse Jlas g 398 0 Faalr Gleyo
S s o lidl ] ol usle Cobdse g
4 ol gy550 adlllae 136 o )] 5 Lo g

S g oo 2l o slaidrn o Sy, (o)
OSA , SlS gl Hloyo @l il 5 38 505 b oS ygu0 g

w20 6y9,L g YL e Lid


https://rjms.iums.ac.ir/article-1-8843-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

e SS9l loyd (glately 1ygw o B g Gl Sl o (gl B ,SGg,

Ay e sl e 4 5ls p aShy wisu e dgup
sa s, (La akis af 4l S oo 0T !
505 b S il (i 5l Lol (sl calizee
Seed—w bl 8 lejo 0 S )| (o>
coxole o 1, ol Caenl g ol so LBy Yl
sy iz (60,5 9 (S LS 9i )] 20

i Yo 9 SIS Gyl )02

P ‘_;‘;JS_.J sl lual C)L.a‘ Jolis a5 (Sl g )|
G5 cwl ons Salen 95 4 gla s, i
S9—e Uy9—0 9 S8 Gl g e wiiiog )|
Eg &l 6“5)5 G el ks p ldlas aws
aibe flawasine gl oS )lie b acdis ad> e o
..\...:",9 Jsb ,o éAL> slecddl o adl)l gl 1, Sl o
e PLal slawasiie (id (Vo) aisS oo 0SU by

g Sl ool olidl s oo 1) SolS el sl >l >
A5l e g 60,8hes pa lojo AT WS (oo (e
3 el pede (V) c—l pidds Bl b ol
aile )1 3 (ciSels a4y 5ls AT glodzen 9 )lge
Gl s yaelin lads o ollew
(eS| ppmaaie f Soles cul 5 Sl
5 S oo e |) galz 2Bl lal > g o3y
AOY) 0SS oo Bk |,y glads 5 ISl slajls
9 G A (5510 poal diile (5,58 o iy
Szl Ol Ly (658 «(s5lame (yloyd (5 yanliy
Soete i e @D e o 2> 558
-~ 9y syl (nl 2 odle (1Y) il oa iy
Al S pa b Joas Js e el
bl slr &S SISk ,o0ls, b e pib ol
) ol cudlie 5 aigd o0 Bxde o 4 jla (Sobol

CAR

VP J‘“‘@‘.‘\\ o led (Y& 6 45 EjljBSiH,ngl:da.n

u.:‘ SR Lg..\g:\.a...b 9 wff ‘Lg|4d_~»)u~ Lg)lio-ﬁ
Sente 5> SS9l (> w25l sl ool
Sy eS8l g (659,l ¢ B ye (B M

Lasl

HE Sloys i SG e 4 S| (2
OSA sl oo Lyl 5 o oo gl 4z g
slacil as” ol> (S p 0 5, OSA 1 as Jljlew sl
S (2l Elgl 4 e Slos ok 5o 2lge o,
Coxdge podi b dilg o SSUS g5 (o 09— oo
alyl cedls ool o olgn oy os S5 gl eSS
o9 =8 wile OSA L oo (Bgye o8 Ol o>
A u~>"°f LA su.:‘ > 05)'1& ADO 0 UW..QLY o ‘) YL.\
s yu job 4 wilgs o 21> OSA Lol cle
plole (59 s ar 5l 5 015 SaS (o3 L8 J S s
Iy bl uizrer p 5! Olallas a2s ralS 1) sl
3% 059% «5)9)k @B S 9 SEW P (A
YU g3 Lid g Olgs anl |y awileols Lz oo e
Oelple 9,08 o 2B 69k cdlw Silgs oo
—al 3l 518 s LS5 (e bLS)
Cdl sl Sl Gl 5 el S5l
(Y-0) 325 oo &)l Sadncps

Ly, &, SCalSy)l 2l oo p 5 ol
Sloys 4 ¥ S lgie anly o] G St
WS (o0 Az pp D jgu0 9 SS9 lad (>l )0 aale
Sly Mol pladl G o jgb asas J> o
ad S s 0 O a0 slag lual o S8 Sialeal
OSA ssile als yleyo sl ol Joily g o
sloaely 5 (5,9,0 U iwe s> g YU 95 Lu8
f\).?- N) JJ.SLSA St L9>‘)'?' » oo,';_...f @A)Lw
Gl sole ( olgp ol o, Slas vgug b SSLS g5 )
(659 Sl Jalidl 0gdlls jobo ar g (o> L8
Al e a1y Seatiaw 9 (60,5 sLl5e
| (55 oS L5 45 el 3,505, (] b

http://rijms.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8843-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

oS 438y (§ ) p gl SSESS 5 ool
4 005 el p a5l Blyzil 435 50 45 S (oo
S ol g ode (YY) 35800 o e (S
poloce jobo 4y (Sod; ColdeS Sgnn 9 (Sl
stz 9 BB oo 4 &5 Slalllae b ccslons (5155
o)Ll (i 5l e sleizl 0 ,Shee 5 i D30 0
YYYYF) conl ons

Ny (goltmusil iy [ 9 SiUiSi )l 215
(OSA)

o T L 5T Lyl 3 OSA sl o
s (OSA) Lyt ol aty] i flwucdgeiil 5
ol Slail S sl 90 L a8 cul Ll DS
el a5 290 atie Sl Jsb o B e
ooleal . Conl O jg0 5 dozmex sogilil S0 Cow
Ligl OSA sl o ot bl o3 y3momdoamaz
5 = 5> il g LEle slagslriali |y oS o0
Slo Job )3 (2lee ol (g 4 e (05
AS a2o oo i polas Heb an Slallas 09 o
SalS aile I yguo-dezmex sla S59 OSA 4l Lo
I3 Ol 5o s pleiul (3l 2lga ol sLad
2383 g0 Lt |y D90 ol glis| Sl 5 4585
QS o dgaze Dlgs Jsb jo 1y Ise s> egaze 45
@B i Gan 4w )l p gl lie j5b 4 (T0)
Jsb 25le (( Seogilil Dl i aisSar aSial 0,50 55 1,
L ool o900 B (A5 2l9m oy 5 by SO o
oS35 ol Sl 03,5 &5],] eiensl Las yo OSA s
e 50 Ohlen plaS Sl pien lp e
A S5 g o OSA ol gpui—in s
Mg g0 oolaiwl gloyo sloasy ;3 Sl oMbl
) s ol BTl G 5 s amlg— (YEYY)
J S g tea jaiia (padz 45 WS e anls
5° pylhe jsb avivula osladl 5 oly SE sk alex
sloslaiwl ol cplaisS co pss OSA 4 Mt ol 3
2 ot 5l S plsie s ) g eglla s (6 SIL e
worl 5 odle (TA) WiS o Cappis OSA adsl ansets
DP9y S Olye 4 Glas s g Djgo l (ulSe
OSA Sud st ln ool o (o—antis

oY.

http://rims.iums.ac.ir

L slai; s sl 2 cul .(VF) aisS oo el
s 0 seme e s ¢ Lo cdle 0
9 &8 es hlze 5 03lwoo piy bl ) SLS s )
S,ls ol par a4y 1y Sl
oz ol s, daliy 9 )lay olej)/
Jolre Gloyd Giyaelin g lan ol (SELS 6
I &l mls cadbge a5 o e oge s

Jolie Jel—i oyl 0l 0 o e
(b Al Glen Jb 7 i ales 5l aasl LSl
555 S @ 050 oo plnil el job 4 jlen Cundg
O e Jole ol (Y0V0) oS 4 (Gateno)
sla g, g Slaal a ol wed o Hloys 53,40k
su.)‘ > °5>L° (\&) OHLSA u,»....u f‘? LS‘)" ual?
s gilme (i o yaelin wile plocd, i
9 Sl o230 dgupp 1) Jwe 5 3 slo ol
(_ngMUﬁ 9 u‘ﬁ-"—*—“" C)lf)} )‘ 6)";3—‘5‘5 Lg)l_wd...._.»
B8 (g3 aeliy Conl (VF) 0,5 co o 0 1y 05
LSS a5 Slllas L wg 55 ol 5l 8
aslio vo L) gom w5 (0w 90 (G aaliy
099y 99 R W8S o0 (HLi &S el oo Al WIS o0
bl a5k Lol i in o dgue | (Sody CokeS
V) adls s el sleslo b cialhe gl JolS

(04
ot ojladl e 4y e las g Ju8 slacdle
S el elaza Ly, S5 455 0 4 S,
Jos 3l ol lp ez BB oS i
6.;'3)‘9.41 LS;‘j) SMlae a5 wilesls oyl Slallas !
L el len cals, 5 (Solol wily oo (25,5
Ouas e o ade o 10 (Vo V)) o _ido Sgu
SSS9n S el 3 0)50 (2lem ol (S5 9 S5 555
L ‘5;>‘).? C"L“’ R ‘_sgl%)')| alos> )’| i—wbo ‘_gfiu

VY e VY osled (Y4690 E]l]hsﬁlﬂpgl:nln.n


http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8843-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

e gz o5 b 4y MMA 1,2 45 555
a2 e SalS SBgd len o, K5 Lol L 1, OSA
@l Sene lp Al g plRindg) antis Coeal
(Mandall) Jlale (YY) S oo a1 Do 30
adgl alslas as asols Lz (Y- V9) o,
NGNS (25159 0 D ygo Sle oy b (gudogs )|
a2s hals 1) gan SSlS sl (>ym a5l wilg o
Coie 756 OSA gl p olge ol Jlislw Lis L g
oh%es g (Borrelli) Jg sl jsb 4 (YF) 5,135
o9 1 OSA Loy 6l (odls sloo Sy, (V2TT)
sl 2y JlE jsb e MMA oS cdly o 90,5
AiSy oo g |y oo g 2 o ralS 1) Slga ol
A5 Sl RSolr sl plmsg; pleys craal 5
5 (Huang) Kilsa (YO) c—ils 0 Sl Sos SYsb
Jsl s =l Jol slos,Sqs, (V17 ol LS
as wisls s g win S awlie o L) —usog )l
WSS oo )13 Jol (Al Jee ot 45 Slle
bl g aidu oo dgp ) 355 Sl 5 (SW) CodeS
a2 oo lii OSA lilew sl 1) Km0 allow
P T i sie S 5l (1)
Pae aldlos SO lei MMA 659 4 (SLS o5 )|
S5 oS 5 Soegilil glaglomiali e sl
ddsie Slallas ool 0,50 OSA 4 Mie ol )lews
3,509, L olyem plindg; (lojs g passidd g ol o
@l ez JU b s ailg oo iulin (S
b bas,e Dae (SYsb (p)lse 5 0ide deue | jlewn
VSRS NCEU
Yl 95 L 5 KLy ol
2 OSA Yl 495 jLid §OSA oo LU,/
Ca e s Sl YU 033 L3 (sl e et ke
ailgs o CPAP wiile sloylo,s Giub 5l OSA jige
s 5 5 0 S8 95 b S ay
ol Sl aas palS ) (Bgpe b8 B)lse
Ve o35 b 5 OSA (pr (Seislsesedgls bls)|
4 OSA oS K555 5 sl 00l J18 sy 1 550
slmg) el OSA S o iy, |y Y e Lid ol

VP J‘“‘@‘.‘\\ o led (Y& 6 45 EjljBSiH,ngl:da.n

e SS9l loyd (glately 1ygw o B g Gl Sl o (gl B ,SGg,

oY)

Al Slaws a5 Conl ool astiie .ol 005 a0l
b S)lge b Saes Glapl; 9 Somb S8 sy
s, Slis ol aes oo lis a5 s L s OSA
FB sloazls plaie 4 wiilg o0 ()15 (om0
QAS Jos Hhs 5ixe ool 3l Slulil gl solezel
(e—wIiD u_ia.).ucss)j.c )‘ ool ! L: uLQ...Q.?u (Y/\)
0 oe a OSA 51, &g 5 dazmex [l bLS |
3 OSA (hlaw jo cdél af ¢ gy axliolel Loalal,
Slawsl jo gote A (S S5958)50 AT S (o0 b
[ S——) 6)“5)-’)-’9—*"-’ 404‘ » 09)'{5 (Y°\) Q)‘é @‘9.&) o‘)
S5095 5 b slag pSelail St plSTo
ol awl 380 L
4 OSA ol gujim o 1) Cds a0 AV U iy,

3 ‘@)Hw 6LRUL..>L~J

(V) cl 00)5] Cawd
lelllao g il o st lo )15 il k0l
=12 J) et OSA Ogugr 090 40 (595
MMA 1,2 4y o SliSs )| >lpe (o Silisss,/
Sa olere 4 (Maxillomandibular Advancement)
sl L OSA sg lp Foe sl ployd
S5 sl ol 558 5 JLblinsl,S (slacs il
G390 1 5,155 g saxie Oldllas .cwl ouis jalls
Sl Jle 1) (>l al3las ol args L6 36

lesls (Lt jlews b 5 OSA
21y Glagllas (Y- YY) o )Sen 5 (ROSSI) g,
Ohlewm 5 Slais sl wl glo JSbay aslin 5,90
olts a5 wsls plxil LS s | > 5l ey OSA
25 505 1 T Sk 1 s BlE S5t 0an
(YY) 555 OSA Loy ible oli, 5 S5 o,Shas
3 (Maspero) g wlo Jasgi a5 (69,50 axlllas G o
OSA s jlows S5 o plsl (V41 0) e
ayget-ay] arls MMA (o2 5l g o
JE Sgpo Lolyor olo alf V.4 au FAY 5115 045
G Slp A5 (P S 5 Dles CalsS 0 s
Seleina—s g0 (YY) cls aslol Jw &
oST pizmen (V21 9) o) Se 5 (STUQUIY 055 g2

http://rijms.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8843-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

7095 0 5 By B slogs e SralS 5 (Y-YY)
095 Ll e, i8S i JLis 4 Je den 1 U
Songe L ailgs o palS opl 4 el 05,5 aSh
09)1.0 () Sguls M s ‘5>‘)? )‘| o= r.w.u érgla.c
)‘ ) as @‘)Lo.u aoleals ul—A-MJ oldUas ‘L)"‘ 5
Wdyls @lg.m sleoly o Sloe 1o Jlaaly (6050 s")'?
WSS e e e Lid pals s Saeaid sblye
g (Jaeger) Sl> |5 ;0 a5 jsbylen o Slow )5S
30 (V-V+) oS g (Ramos-Barrera) |, )l el
3o emiid OMas O5a8 oy el A Sl ools ylis
9 09 =i i el 4 SSlSe )l ol
ladl ! .cawl 00,5 S8 Sileomw codled jals
Je M‘?" ) EA RS 9 L5>-‘).?- ‘5...5).: 6[.)‘).0 »
oleys s 8 (F9) Wby asST e JLid s
sl ool o Slae 09 cels s ad SoliS g )
oy el San ek sLolie a Sl e i o
5 055 HLdd S vee B,k 5l ohiga (o BB
pold Yl o3 L a8 L lad e p)lse jlas als
),:OSA wile Ko Ly ).ob.

=y J.;ls )5Jo4.3 aS Sl o0lo UL“"’ OSA "Lf)})é
a5 S5 9 oy 5 ohigan 0135 o )-*-’L* S0k 2
oo Sldllas .5 yls (PCOS) oS b Oldess
bl )l (S ol (S A5 ind o
Ol 10 555,k el g oyl S5 palS 4 i
g (TOrres) ool asll bas (Jliw lgic 4y 00,8
P 50 5 sl gige aS ols Las (V1 F) o)) Ken
S5 50 Az BB Gl (eie oyl cuS g
ol as s sdaline ju sy jo sslanST il
o,—il il jo i sla Sl
e asdl s SO o uizen (FY)0S o

http://rims.iums.ac.ir

Sl 995 gl 4 aF 39 o0 Sl (cras i
Oeizmed Slalllas 092 oo 9> 128 s (A1)
9 56l il ¢ JLligusl o Shoe Pl 25
a1y 09 rmss = iy S () s (i JLeb
o 4|y o9 L8 g OSA & ot o e Olgie
Pl sk 4 (FV) Al (oo dinzr p S (o0 Juaia
09 8 slagsl g ail2 YL (55 L35 L OSA
S9se il S a8 e Bl o aelS (o
LSen o sl anlllas (FA) cal Lo o i
Rapid ) REM L Lo o OSA a5 ols oLt (Y1)
097 LS e 00LS Sm i SO (Eye Movement
4 O8A 3l s,ke )L.s aS Sld e j0 0hg 4 el YU
0> Sikadp nl pedle (FR) wiad oo a5 LS
oo atl a8 el Ll s sl S (oo,
il e ilzy a5 CPAP Lo ys L woul OSA
5 9300 =i Ghlew nl o 1) s, slo)l28
ol 1) e s a8 Eouloas ools Lt CPAP
S wiile lelge lagi ()] (o5 il az )51 s oo
So—bio Jrowi Vb o> JLtd 4l Dol 5 ey
il (53 ,Lid od glag,ls CPAP , spdle (F+)
9 OSA ol dgupn jo Ll ailfgo ns JJo & o
(FV) ol oads apogs (55 ,Lad 08
ol oS (5l i Y3 oLl
St Slallas 2 SiliSyi) oy (0
Slest 5 05258 B sla s, loials 2ol a5 wilools
5 4 OSA (soladl 4zl asle locs o 42 Moo
4 g widu oo Sonte 1) (2192 oly (009 Sk (2P S
el Al S o S (93 Lt S Cu ke
Qs oo lid aS ols dewgi 1) Joe (Y V) o)) Sen 4
S eos b LialS ol MMA ssle M
s 5 Bae ol s olS L 558 (S ran
o)L o (Ettehad ) olss! (FY) o)ls [low joe
L ol Olaw a5 o5 ool omen (Y4VF)
Oy i3 J5S 5 2lse o) o Slas d9ur Sue
8 ol Slas £alS s s LG sl
D05 ool )b g (g3 xS diils okas _Bgye
o g (Juraschek) e wl)g5 aslas (FY)

VY e VY osled (Y4690 E]l]hsﬁ.lﬂpg.l.:nln.n


http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8843-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

e Srasl 2 st B Sy w05 a el
o Gleeds gilaa ST ol ls e yo ol (U g
L aS’ il on 5 659,b0 als Jelse
e (559,00 4y gosls palS |y pp wlcoiS
as wilools lis Sliasd lice joboas (AY) 09-d o
el 9o o a5 OSA g YL e Lid wisle ol i
o sl Al oo (igd oo guilon ST il
& e A )5 5w Sl AT Al el cuiS
Lol ol 55 o550 55 (835 eailly ialS
[FYS GO EIWIWIN V] JU 0| PR SUEWR SN | FRLION-Y
QU3 53 (OF) WS (o0 a2 559,k @S S9ne 12
(S5o9 Jolss pas 5,9,k 52 OSA Cgllasli ol I
o Slae ;o Pl g guila ST o i Wl alidl
S 5 0SA b cov Lol (slapasilSo dacSass
M i g Saddd CotS malS 4 i 45w
aiile (al i )0 05940 bl cnl g o0 (555,01
(ol 0g4-ie (PCOS) SoweS L lowess i
7 B jobas sl ST oyl Gl s a8
L)"")'“_“"‘ ‘U"‘ » 05319 ((b\“) -.\.aS‘SA KT WA ‘) 6)5)14[.:
S0k b« Sodws byl 8 5 36 gsla ST

o wl .

e SS9l loyd (glately 1ygw o B g Gl Sl o (gl B ,SGg,

s Jwldl L ls e ;0 OSA aS ol solo ylis s
S a5 5,5 aST addllae ol .ol ol yan (5 ,5,L0
t5>‘J'~> Qu)d I IPLY ‘S,Lmu] o9du OSAG\.L)LM
OSA a5 ol 8l L anlin jo vy as)le pl gl
(FA) acils 65V Coleds (649,00 s o il
J..LLQ .L:L..:)‘ ).._’>‘ SledUas ‘L)“))'A )b 6)9)1.1.[.:.).’ og)LC
039t (b ) S9)k SMS—ie 5 OSA (o st
Jlo jo Gladllas .l 05,5 slw] PCOS a4 LM
cohw p it 5l L OSA aS sls L2 YY)
43 50 9 o9 9dlS SVL slajes 4 jls i geen
L, AVF) alBisle;] 7l mls «s lo )b olime 2als
Cppod (F9) A—Z-f‘sA | ==s PCOS Ql)l_.o.:_g 59
Al ol as ol il flelh o Ko lasllas
Py > OSA o L5 5l i—ies pl 590SA
3 OSA pe il adly (pl a5 dog (5,9,LL
@5k el ul(00) S e a5 Ob5 69,k Ceedls
sleple,s Jlis 4 as” Sbj ,0 OSA l,o g (awsels
Ay 659 @l Sse lp |y w5551
S e
JB 5baOSA (L ;o (5 5,k OISt odle
Slallae 0,05 oo 53U 55 Gloye 655k 2 25
9..4".\......5‘ ‘-JAJJ.A-AM‘ 9 g_;jl...m ‘5...53.....% aS Wleals OL“'“"
i jsbods Jolge (al g Cosl ol o Gl 10 50 ]

PRPCEANC O] U RS DU PRI S PN I )
ol p el (plams e RIBN (659,00 Sl
@l Sarte lr cmlie Gloys g plimsg) A is
(B0) 05 o 05T (59,1

o cald) 9 22 jlow FH CadS
HE l8 50 T Ul s 4 SlSs | (>
@3 8es slaogge dl) 5 (hlen (SN ColeS ax g
od Sl (gl 03 jeb 4y (BL D alaj
0y len Culid) 9,90 50 Glidsd oS jshilen .ol
Sy, o, 1y > onl Sl oldlas WS
S (oo Wy (S5 5L ST cald) g b e

9, Olgae 4 polis jsb an SSLS )| (>

VFe J“"@‘.‘\\ o led (Y& 6 45 EjljBSiH,ngl:da.n

ovy

Dy e Sl nl o (69,0 Hlas el a4y
as ol Lz Ve VY Jlw o gladdlas (Jlis oylgica
Sleds (6)5,L0 laz oo ST il iul38l g
cadlgl adllas (puman (FA) 05)lo 65V
aS ol L5 (YA oK 5 (Aboulmaouahib)
CoinS alS 4y OSA 5 56 gl ST oyl
Sy on i (5,9)bb Az 13 g o e 13 el
(OY)
&l Il slooly 5 5545 S j0 85
5l sloasslid S p0 aabes wale i 269, b codw
sl 3 OSA siile St bl 3,5

http://rijms.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8843-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

5 el yebas aS b ssal i ol 5l e ol £
) 050 5T iz ol (3Ll Lo
Sy 45 08 o 0 ST saaie lalllas wooly
Sl 5 onte B elal 5 Ll
3l o el S cnldS s 5 ol
5 (Razavi) s9—o, (Jln ;lacas o)l SsLS g5 )|
Sz 5o olhlew aSTas ols Lz (Y-VY) o] ) Sen
La,w) «.)"‘ ) ‘SQ.>5;JJL9 u.e)..w ‘5>‘)? )‘ ) obe
9 sbew Cald) S a @l Gl 45 s S a8
aegorme ol (F)) WS o SaS S5 CopeS il
od— )55 ladwly 4 was o lii Clags
9 8o 3gup e 50 ohgtn Ollew by
Caddge (2l)) 50 pedine jsbarSly) (S 4
ey ol 3l el S cals; 5 Sl (ol
Y N

g0 oia] ld gt Cyr g Lo il >
Pl o oleys ssfaidy ylo sloyloyo
oo 5l il b o)oe (SSlag glacadl
JL....?L:.) 6L"°L§)9L;-é J.alS; l.: 0’y gdy ol 4_?\9.@ o
Sl 1 (S Lopa i i (s Sa a1 5
Obee 5o LI I plisebl e cnl 5o (0lS
lacdl e as wols Lz (YY) o) Ken 5 0LS
SLoo,Susy 057y poe s an Leg i 5 o)
C g jlown (ool Sgage j0 (SISt oo lails ]
(Schlag) Sl sl job a5 .(FY) Cowl axlge gl
iz s isn le Salen OIS ie 4 (124Y)
2 S Slos S peo—al ) oRugds «538leSl o
5325 b oty (ol 1) o5 o L1 oo o
5ok 5 (A (ogi o sn asile alags,slis
A pleal ) Glaebol ) edisd oo i tle
Mo &8, wiejls b S5 Gl o bl ol
Lot ,s) (ot slocs oS g 4 4255 5 (Snd
03 S Shpds 5l Ble 5 (G Blge 5 ol
(FO) cusl onls Jlooms slayleyo

http://rims.iums.ac.ir

slo ale; 5 (QOL) (S5 CodsS S5t sz F3e
9 80 S des Gloasa jlenga e wl oa b asl b
ol 48 Wlools Lis goanie Slalllas - 5 lis oLy
Sfkes 5 oxez oLl 10 2P LS S (>
yee—aYl (Jlie lgie ano)ls ol er ar )l iley Sleo
aS wSo,S o8 (YA o, 4 (Al-Asfour)
Sgete SS9 (> 5l e ohlew 5 44T
s Slas o Ses g opz ol o oS ix
3 B VY 5l oUT (S kS Dlpei g wSa S
oS Bl bl sl 5l e £AYE O ol
Sl @l 9 (Samd sboojom 0 Sgnge ouimdlts
Ob—id 35 (Y1 9) o, Ken o (Huang) Kilga .(OF)
8 SlS g )|l 2l e aS Jlley a5 bsls
Ao S ag s |, g;‘“) CateS 50 (65598 Sgate i8S
slopleys Jsb 10 Ygons aS (Fuiy CudeS <dl i
30 (YF) 80,5 (5,5 sla 05 o0 cdmlinn uiogs )|
o g (Zamboni)  Jgusly Solodnss iy p
ar e SliSsi )| ol af as oSl (Y1)
s, 5l ehga s B oo hle o YL oLl
S V) S5 S Nty Sgne & SELB e
(OV) 05 oo olomg) T LS
o ml b Sy blo)l 58 Sy, (2
>l a5 wleols las ekt Gldlac o)l >l >
slSlsl als 5 Sy, cadlw Sguge 4 S o5 )
2l o Jlie sl S oo SS hlow o olazz
=y BB Lials (V-1 Y) (Rustemeyer ) plaul,
oz ) o szl SISy Sy, sl e
oS D3 Gl Logysdn s S 5 1S SliS g )
ol oo 1) Oj5—o (b b ala) S5 & (Lo
(Y7 o, g (Brunault) -pooxes .(OA) cils
5 SO —dl grals cel ol ol as wols lis
Wediee Olilem Sloizl g (Slyy (SN CobeS Sse
S8 YL (ol Ol S Gl Lo aiz o
50 (0%) adsly il (6568 Sguge Sl Jes
GLlen 5 Silva) b b wg S0 slaxla
Ohlem (S8 CodsS )3 (95 S (V01 7)
(fleizl o )Slee 9 O)g0 (bt plo a0 5l ohage

VY e VY osled (Y4690 E]l]hsﬁ.lﬂpg.l.:nln.n


http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8843-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

6Lm w“ .~.) IS (5"““" )[5 L)[))_—> 6}[_,..;00[_»» 9 u‘)L‘H-’
sk 4 lasygles (nl B og—B 55 ke (SB alisee

Gk 3l a5 (ele oy 4 (SHELS gl (S
st JB by gl plonil gl ad; o 5500
FB sk da g oo o )] Oy sl 5l 513
g 53l aty] a5l Satmpns bl g2y
OB L aisu oo s | YU 9> L33 5 (OSA)
ol o Boe 8 L8 pals 5 2l ol, o9 5L
SeS o9 i Sue Yok S o (2l
ole 020 o0 SRS |y (Bype (B Dl g S s
S bl b Sesis Ll 8 ol 50 gm0 0l 2
) geloaanST oyl g Sl 5 sl Lo o (659
Sopl Sl ;5 Gl Jelgs a5 oo o JalS
Pz b oloj g (Sl Gllpe e
S iS5 jle ol Gl 4 50 Sl g
A5 oo S5 S
S p e aiile Jluzms slas)sld oS jshiles
4 PoelS S5 a2 pyaelin g Gom 4w
Iy slas) o )0 Wil wins o dslol 045 JolSS
A iSy oo Sguge |y (e D80 g 00,5 ool
310 St Codls sladoly b ST e
5 Gople B 3l ekg a (SSLT gl (e Soe
ailysly SeSiSS 5 0S5 a8 (Fgpe (ol Dl
Aol U S oy ey ol il sl |,
(SS9 (SIS slacd iy
QM (S 4 Wil ge D90 9 S g lad (i
5 60, es el Pl 4y (53l y j0 095
Ao dolsl Soasw

References

1. Miloro M, Han MD, Kwon TG, Xi T, Borba AM,
Reyneke JP, Caminiti M. Predicting the Future Focus
of Orthognathic Surgery: Outcome-Driven Planning
and Treatment With Function, Esthetics, and
Occlusion as Key Indicators. J Oral Maxillofac Surg.
2022:50278-2391(24)00576-7.

2. Gottgens |, Oertelt-Prigione S. Moving beyond

VFe J"‘@‘.‘\\ o led (Y& 6 45 EjljBSiH,ngl:da.n

e SS9l loyd (glately 1ygw o B g Gl Sl o (gl B ,SGg,

ovyo

szl s @rpaslin 5o Jlumms sla)sld ik
wile placd, it bong sl o slapleys
395 4 595 (AR) 03938 Zuadly 9 (VR) (5lame Cualy
S s b o s y5ld (nl 09— o0 55,
4 s glabiod glag S erenai 5 (> Gojse]
St (VYY) oL o (HUMM) pge o Jlie lgic
@y elec o VR 5 AR (clos,slis 45 aisls
ol (e Gl les CudSl g 035 hjal
5 (Emelyanov) Ggllal «puizan (FF) 0uS o
Sl ,sld slas, Gl Gllie 4 (VYY) (] Sen
sla 50,5 g5lweoli b a5 00,5 oLl CAD/CAM
) (S=dg it sladie; o 6,800 (Fimw 58
Sgugr du Lo s, dn cnl (FV) asloals alidl
oS Sloys s 6l g by glogs oS o
o) 50 yidon Gahod 4x 5l 5 aiiS e SLL
oiy] g 055 o yolnr] Ll Srosily 36
s old ol 5l eolaiwl Goeails gl oy 4 Wb
5 = GLaSiSS dgue e 50 g il
5 (Salas-Huetos) ige WYL . Sloys mls
Sy asle Jlioms slacsd, iy (YY) o)
Olye 401y sl ilwdims 5 sama—
WS o0 Toke Fe0 8 sy )l gl ole el
9 o KnS—b I bl o 05lly jgboas algs oo a5
ol FA) wiS oo 1) Ko 2l O,
iy (55l ol 5 280 (3051 o0l B L oSS
S8 (St slalhs Gl s Sleys mls g
5 Lasysld (nl 990 50 Bdod e nl 5l 0sS oe
oo OB Il laasl b o lagl plesl (SisSx
Syl ablags slacdll o e Js=s 5o
asbe Jloms slog gl ca, s Lcalys o
(Ey—ae hed 5 03538l Cdly (gilome Lol
Ol ) 392 sl (—2manal gloc—o 3
Jo ol bl oszs 4 (o @l 5 glar s,
tlge s dogs ysls onl 51 JelS (s S0 sl
Sled g, S92y pae ( Sei—wx] SIS
Sliass 0gd (Saww, bl sl il g0 sl
@S ogn s p s ylid opl (s5laing 2 Wb ouis]

WG

http://rijms.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8843-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

in orthognathic surgery]. Orthod Fr. 2022;94(2):311-
333.

15. Gateno J, Alfi D, Xia JJ, Teichgraeber JF. A
Geometric Classification of Jaw Deformities. J Oral
Maxillofac Surg. 2015;73(12 Suppl):S26-31.

16. Moore CA, lasella CJ, Venkataramanan R,
Lakkis FG, Smith RB, McDyer JF, et al. Janus kinase
inhibition for immunosuppression in solid organ
transplantation: Is there a role in complex
immunologic challenges? Hum Immunol.
2017;78(2):64-71.

17. Bengtsson M, Wall G, Greiff L, Rasmusson L.
Treatment outcome in orthognathic surgery-A
prospective randomized blinded case-controlled
comparison of planning accuracy in computer-assisted
two- and three-dimensional planning techniques (part
I1). J Craniomaxillofac Surg. 2017;45(9):1419-1424.

18. Bishi H, Smith JBV, Asopa V, Field RE, Wang
C, Sochart DH. Comparison of the accuracy of 2D and
3D templating methods for planning primary total hip
replacement: a systematic review and meta-analysis.
EFORT Open Rev. 2022;7(1):70-83.

19. Portnoy Y, Koren J, Khoury A, Factor S, Dadia
S, Ran Y, Benady A. Three-dimensional technologies
in presurgical planning of bone surgeries: current
evidence and future perspectives. Int J Surg.
2021;109(1):3-10.

20. Li X, Safer DL, Paz IC, Menorca R, Girod S. A
Standardized Preoperative Group Intervention Is
Feasible and Acceptable to Orthognathic Surgery
Patients. J Oral Maxillofac Surg. 2018;76(7):1546-
1552.

21. Toh AQJ, Leung YY. The effect of orthognathic
surgery on temporomandibular  disorder. J
Craniomaxillofac Surg. 2022;50(3):218-224.

22. Shaheen E, Shujaat S, Saeed T, Jacobs R, Politis
C. Three-dimensional planning accuracy and follow-
up protocol in orthognathic surgery: a validation
study. Int J Oral Maxillofac Surg. 2019;48(1):71-76.

23. Dong Q, Guo M, Wang J, Zhao Y, Feng Y, Han
S, et al. Microglial exosomes facilitate a-synuclein
transmission in  Parkinson's  disease.  Brain.
2020;143(5):1476-1497.

24. Cremona M, Bister D, Sheriff M, Abela S.
Quality-of-life improvement, psychosocial benefits,
and patient satisfaction of patients undergoing
orthognathic surgery: a summary of systematic
reviews. Eur J Orthod. 2022;44(6):603-613.

25. Neelapu BC, Kharbanda OP, Sardana HK,
Balachandran R, Sardana V, Kapoor P, et al.
Craniofacial and upper airway morphology in adult
obstructive sleep apnea patients: A systematic review
and meta-analysis of cephalometric studies. Sleep
Med Rev. 2017;31:79-90.

26. Abramson Z, Susarla S, August M, Troulis M,

http://rims.iums.ac.ir

gender identity: the need for contextualization in
gender-sensitive medical research. Lancet Reg Health
Eur. 2022;24:100548.

3. Ebker T, Korn P, Heiland M, Bumann A.
Comprehensive virtual orthognathic planning concept
in surgery-first patients. Br J Oral Maxillofac Surg.
2022;60(8):1092-1096.

4. Bendersky J, Uribe M, Bravo M, Vargas JP, Flores
E, Aguero I, et al. Systematic mapping review of
orthognathic surgery. J Stomatol Oral Maxillofac
Surg. 2022;123(5):e285-e305.

5. Mohaideen K, Negi A, Verma DK, Kumar N,
Sennimalai K, Negi A. Applications of artificial
intelligence and machine learning in orthognathic
surgery: A scoping review. J Stomatol Oral Maxillofac
Surg. 2022;123(6):€962-e972.

6. Giralt-Hernando M, Valls-Ontafion A, Haas
Junior OL, Masia-Gridilla J, Hernandez-Alfaro F.
What are the Surgical Movements in Orthognathic
Surgery That Most Affect the Upper Airways? A
Three-Dimensional Analysis. J Oral Maxillofac Surg.
2021;79(2):450-462.

7. Anand M, Panwar S. Role of Navigation in Oral
and Maxillofacial Surgery: A Surgeon's Perspectives.
Clin Cosmet Investig Dent. 2021;13:127-139.

8. Greenberg S, Buchbinder D, Turner MD, Dhillon
P, Afshar AA. Three-Dimensional Repositioning of
the Maxilla in Orthognathic Surgery Using Patient-
Specific Titanium Plates: A Case Series. J Oral
Maxillofac Surg. 2021;79(4):902-913.

9. Chou PY, Denadai R, Yao CF, Chen YA, Chang
CS, Lin CC, et al. History and Evolution of
Orthognathic Surgery at Chang Gung Craniofacial
Center: Lessons Learned From 35-Year Experience.
Ann Plast Surg. 2020;84(1S Suppl 1):S60-S68.

10. Glineur R, Balon-Perin A. Approche
pluridisciplinaire de la chirurgie orthognathique [A
multidisciplinary approach to orthognathic surgery].
Rev Belge Med Dent (1984). 2002;57(1):24-31.

11. Bouletreau P, Raberin M, Freidel M, Breton P.
La chirurgie orthognathique est un travail d'équipe !
[Orthognathic surgery is a team work!]. Orthod Fr.
2010;81(2):157-64.

12. Brauner E, Laudoni F, Amelina G, Cantore M,
Armida M, Bellizzi A, Pranno N, De Angelis F,
Valentini V, Di Carlo S. Dental Management of
Maxillofacial Ballistic Trauma. J Pers Med.
2022;12(6):934.

13. Park JH, Papademetriou M, Gardiner C, Grubb
J. Anterior open bite correction with 2-jaw
orthognathic surgery. Am J Orthod Dentofacial
Orthop. 2019;155(1):108-116.€2.

14. Oueiss A, Charavet C, Haddad R, Savoldelli C.
Le « casting du patient »: clé de décision en chirurgie
orthognathique [The « patient casting »: a key decision

VY e W) opled (YA oy0s 5jly ySuibjs glealan


http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8843-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

C, Calhoun D. Obstructive sleep apnea, hypertension
and cardiovascular diseases. J Hum Hypertens.
2015;29(12):705-12.

38. Torres G, Sé&nchez-de-la-Torre M, Barbé F.
Relationship between OSA and hypertension. Chest.
2015;148(3):824-32.

39. Appleton SL, Vakulin A, Martin SA, Lang CJ,
Wittert GA, Taylor AW, et al. Hypertension is
associated with undiagnosed OSA during rapid eye
movement sleep. Chest. 2016;150(3):495-505.

40. Ismail K, Roberts K, Manning P, Manley C, Hill
NS. OSA and pulmonary hypertension: time for a new
look. Chest. 2015;147(3):847-61.

41. Cai A, Wang L, Zhou Y. Hypertension and
obstructive  sleep  apnea.  Hypertens  Res.
2016;39(6):391-5.

42. Jaspers NEM, Blaha MJ, Matsushita K, van der
Schouw YT, Wareham NJ, Khaw KT, et al. Prediction
of individualized lifetime benefit from cholesterol
lowering, blood pressure lowering, antithrombotic
therapy, and smoking cessation in apparently healthy
people. Eur Heart J. 2020 Mar 14;41(11):1190-1199.

43. Ettehad D, Emdin CA, Kiran A, Anderson SG,
Callender T, Emberson J, et al. Blood pressure
lowering for prevention of cardiovascular disease and
death: a systematic review and meta-analysis. The
Lancet. 2016;387(10022):957-67.

44 Juraschek SP, Hu J-R, Cluett JL, Ishak AM, Mita
C, Lipsitz LA, et al. Orthostatic hypotension,
hypertension treatment, and cardiovascular disease: an
individual  participant  meta-analysis. JAMA.
2021;330(15):1459-71.

45. Jaeger BC, Bress AP, Bundy JD, Cheung AK,
Cushman WC, Drawz PE, et al. Longer-term all-cause
and cardiovascular mortality with intensive blood
pressure control: a secondary analysis of a randomized
clinical trial. JAMA cardiology. 2022;7(11):1138-46.

46. Ramos-Barrera GE, DelLucia CM, Bailey EF.
Inspiratory muscle strength training lowers blood
pressure and sympathetic activity in older adults with
OSA: a randomized controlled pilot trial. J Appl
Physiol (1985). 2020;129(3):449-458.

47. Torres M, Laguna-Barraza R, Dalmases M, Calle
A, Pericuesta E, Montserrat JM, et al. Male fertility is
reduced by chronic intermittent hypoxia mimicking
sleep apnea in mice. Sleep. 2014;37(11):1757-65.

48. Lin PY, Ting H, Lu YT, Huang JY, Lee TH, Lee
MS, et al. Risk of Infertility in Males with Obstructive
Sleep Apnea: A Nationwide, Population-Based,
Nested Case-Control  Study. J Pers Med.
2022;12(6):933.

49. Zhang Q, Wang Z, Ding J, Yan S, Hao Y, Chen
H, et al. Effect of obstructive sleep apnea on in vitro
fertilization outcomes in women with polycystic ovary
syndrome. J Clin Sleep Med. 2022;20(1):31-38.

VFe M‘\\ o led (Y& 6 45 Ejl]us.liju'ngl.l:nlﬂ.n

e SS9l loyd (glately 1ygw o B g Gl Sl o (gl B ,SGg,

oyy

Kaban L. Three-dimensional computed tomographic
analysis of airway anatomy in patients with
obstructive sleep apnea. J Oral Maxillofac Surg.
2010;68(2):354-62.

27. Cozzani M, Azizi A, Eslami S, Darnahal A,
Pirhadirad A, Jamilian A. 3-dimensional finite
element analysis of the outcomes of Alexander,
Gianelly, Roth and MBT bracket prescription. Int
Orthod. 2019;17(1):45-52.

28. Finke H, Drews A, Engel C, Koos B.
Craniofacial risk factors for obstructive sleep apnea-
systematic review and meta-analysis. J Sleep Res.
2021;33(1):e14004.

29. Cetinoglu ED, Ursavas A, Oztirk NAA,
Dilektagli AG, Karadag M. Diagnostic Accuracy of a
Modified STOP-BANG Questionnaire with National
Anthropometric Obesity Indexes. Turk Thorac J.
2019;20(2):103-107.

30. Eastwood P, Gilani SZ, McArdle N, Hillman D,
Walsh J, Maddison K, et al. Predicting sleep apnea
from three-dimensional face photography. J Clin
Sleep Med. 2020 Apr;16(4):493-502.

31. Rossi DS, Goker F, Cullati F, Baj A, Pignatelli
D, Beltramini G, et al. Analysis and comparison of
quality of life and patients' satisfaction between
dental-skeletal dysmorphisms and Obstructive Sleep
Apnea (OSA) patients following orthognathic surgery.
Eur Rev Med Pharmacol Sci. 2022;26(3 Suppl):62-77.

32. Maspero C, Giannini L, Galbiati G, Rosso G,
Farronato G. Obstructive sleep apnea syndrome: a
literature review. Minerva Stomatol. 2015;64(2):97-
109.

33. Stuqui B, Concei¢do AL, Termini L, Sichero L,
Villa LL, Rahal P, Calmon MF. The differential role
of HTRA1l in HPV-positive and HPV-negative
cervical cell line proliferation. BMC Cancer.
2016;16(1):840.

34. Mandall N, Cousley R, DiBiase A, Dyer F,
Littlewood S, Mattick R, et al. Early class lll
protraction facemask treatment reduces the need for
orthognathic surgery: a multi-centre, two-arm parallel
randomized, controlled trial. J Orthod.
2016;43(3):164-75.

35. Borrelli M, Corcione A, Rongo R, Cantone E,
Scala I, Bruzzese D, Martina S, Strisciuglio P,
Michelotti A, Santamaria F. Obstructive Sleep Apnoea
in  Children with Down  Syndrome: A
Multidisciplinary ~ Approach. J Pers  Med.
2022;13(1):71.

36. Huang S, Chen W, Ni Z, Zhou Y. The changes
of oral health-related quality of life and satisfaction
after  surgery-first orthognathic approach: a
longitudinal prospective study. Head Face Med.
2016;12:2.

37. Gonzaga C, Bertolami A, Bertolami M, Amodeo

http://rijms.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8843-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

Naghdi N. Evaluation of the changes in the quality of
life in patients undergoing orthognathic surgery: a
multicenter study. J Craniofac Surg. 2017;28(8):e739-
e43.

62. Fayaz HC, Jupiter JB, Pape HC, Smith RM,
Giannoudis PV, Moran CG, et al. Challenges and
barriers to improving care of the musculoskeletal
patient of the future - a debate article and global
perspective. Patient Saf Surg. 2011;5:23.

63. Schlag PM. On the Way to New Horizons:
Telemedicine in Oncology. Oncologist. 1997;2(2):111-
V.

64. Kelly CJ, Karthikesalingam A, Suleyman M,
Corrado G, King D. Key challenges for delivering
clinical impact with artificial intelligence. BMC
medicine. 2019;17:1-9.

65. Patel NA, Butte AJ. Characteristics and
challenges of the clinical pipeline of digital
therapeutics. NPJ digital medicine. 2020;3(1):159.

66. Humm G, Harries RL, Stoyanov D, Lovat LB.
Supporting laparoscopic general surgery training with
digital technology: the United Kingdom and Ireland
paradigm. BMC surgery. 2021;21(1):123.

67. Emelyanov SA, Yamshchikov ON, Mordovin
SA, Kolobova EA, Teplyakov PM, Dossou MA.
Calculation and application of a safe range of load on
the limb in patients after osteosynthesis of the femoral
neck. J Orthop. 2022;31:140-144.

68. Salas-Huetos A, Bulld6 M, Salas-Salvad6 J.
Dietary patterns, foods and nutrients in male fertility
parameters and fecundability: a systematic review of
observational studies. Hum Reprod Update.
2017;23(4):371-3809.

http://rims.iums.ac.ir

50. Lim ZW, Wang 1D, Wang P, Chung CH, Huang
SS, Huang CC, et al . Obstructive sleep apnea
increases risk of female infertility: A 14-year
nationwide population-based study. PL0oS One.
2021;16(12):20260842.

51. Aboulmaouahib S, Madkour A, Kaarouch I,
Sefrioui O, Saadani B, Copin H, et al. Impact of
alcohol and cigarette smoking consumption in male
fertility potential: Looks at lipid peroxidation,
enzymatic antioxidant activities and sperm DNA
damage. Andrologia. 2018;50(3):12926.

52. Agarwal A, Parekh N, Panner Selvam MK,
Henkel R, Shah R, Homa ST, et al. Male Oxidative
Stress Infertility (MOSI): Proposed Terminology and
Clinical Practice Guidelines for Management of
Idiopathic Male Infertility. World J Mens Health.
2019;37(3):296-312.

53. Ayad B, Omolaoye TS, Louw N, Ramsunder Y,
Skosana BT, Oyeipo PI, et al. Oxidative Stress and
Male Infertility: Evidence From a Research
Perspective. Front Reprod Health. 2022;4:822257.

54. Wen X, Han Z, Liu SJ, Hao X, Zhang XJ, Wang
XY, et al. Phycocyanin Improves Reproductive
Ability in Obese Female Mice by Restoring Ovary and
Oocyte Quality. Front Cell Dev Biol. 2020;8:595373.

55. Panth N, Gavarkovs A, Tamez M, Mattei J. The
influence of diet on fertility and the implications for
public health nutrition in the United States. Frontiers
in public health. 2018;6:211.

56. Al-Asfour A, Waheedi M, Koshy S. Survey of
patient experiences of orthognathic surgery: health-
related quality of life and satisfaction. Int J Oral
Maxillofac Surg. 2018;47(6):726-731.

57. Zamboni R, de Moura FRR, Brew MC, Rivaldo
EG, Braz MA, Grossmann E, et al. Impacts of
Orthognathic Surgery on Patient Satisfaction, Overall
Quality of Life, and Oral Health-Related Quality of
Life: A Systematic Literature Review. Int J Dent.
2019;2019:2864216.

58. Rustemeyer J, Gregersen J. Quality of life in
orthognathic ~ surgery  patients:  post-surgical
improvements in aesthetics and self-confidence. J
Craniomaxillofac Surg. 2012;40(5):400-4.

59. Brunault P, Battini J, Potard C, Jonas C, Zagala-
Bouquillon B, Chabut A, et al. Orthognathic surgery
improves quality of life and depression, but not
anxiety, and patients with higher preoperative
depression scores improve less. Int J Oral Maxillofac
Surg. 2016;45(1):26-34.

60. Silva I, Cardemil C, Kashani H, Bazargani F,
Tarnow P, Rasmusson L, et al. Quality of life in
patients undergoing orthognathic surgery—A two-
centered Swedish study. J Craniomaxillofac Surg.
2016;44(8):973-8.

61. Razvadi ESE, Soheilifar S, Esmaeelinejad M,

VY e W) opled (YA oy0s 5jly ySuibjs glealan


http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8843-en.html
http://www.tcpdf.org

