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Abstract: Objectives: The goal of treatment of panfacial fractures is to restore both the function and the preinjury three-
dimensional facial contours by accurate buttress reconstruction. However, because most patients with panfacial fractures are
medically unstable because of associated neurologic or systemic injuries, treatment of panfacial fractures may have to be
delayed. Although there have been some case reports on the treatment of panfacial fractures, these fractures have not been
clinically evaluated in Japan. The aim of this study was to investigate the frequency of concurrent trauma, treatment
sequence of open reduction and internal fixation (ORIF), and complications in patients with panfacial fractures.

Methods: Between April 2011 and March 2017, we examined 13 patients (11 males and 2 females; average age, 295+ 14.7
years) who were treated for panfacial fractures at the Department of Oral and Maxillofacial Surgery, Kobe City Medical
Center General Hospital.
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Results: In 7 patients (53.8%), intracranial trauma occurred with the panfacial fracture. Ten patients (76.9%) were treated
with the “bottom-up and outside-in” procedure and 3 patients (23.1%) with the “top-down and inside-out” procedure. In
addition, 2 patients required secondary ORIF because liquorrhea treatment necessitated a delay in fracture repair. Seven

patients (53.8%) had postoperative complications.

Discussion and Conclusion: Surgeons need to consider the areas of fracture, fracture complexity, severity of facial injury, and

the condition of the midfacial buttresses when choosing an adequate period of surgery and treatment sequence of ORIF for

individual patients. Because of the frequent co-occurrence of cranial trauma and panfacial fractures, ORIF cannot be

adequately performed as a first-stage surgery in some cases. Therefore, in such cases, ORIF must be included as a second-

stage surgery in the treatment sequence. Surgeons must also recognize and try to minimize or prevent the frequent

postoperative complications of panfacial fractures.

(J. Jpn. Soc. OM.F. Trauma. 18 : 35 ~ 43, 2019 Reprint request to Dr. YAMAMOTO)
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Table 1 Facial Injury Severity Scale (Ref. No. 5)

FISS (Facial Injury Severity Scale)

Mandible Point (s)
Dental alveoli 1
Each fracture of body/ramus/symphysis 2
Each fracture: condyle/coronoid 1

Middle face
Each midfacial fracture is assigned one point, unless part of a complex
Dental alveoli 1
Le Fort 1 2
Le Fort II 4
Le Fort 1l 6
(Unilateral Le Fort fractures are assigned half the numeric value)

Naso-Orbital Ethmoid (NOE) 3
Zygomatico maxillary complex (ZMC) 1
Nasal 1

Upper face
Orbital roof/rim 1
Displaced frontal sinus/bone fractures 5
Non-displaced fractures 1

Facial laceration
Over 10cm long 1

The FISS is the summation of the above points in an individual patient.

Table 2 Therapeutic evaluation criteria (Ref. No. 6)

Therapeutic evaluation criteria

1) Face outline was basically normal, without the need for additional surgery for correction.

2) Occlusion had returned to pretrauma levels, without the need for additional surgery.

3) The mouth opening was more than 35mm and the temporomandibular joint (TM]) function was normal and stable.

4) No additional surgery was necessary for secondary local deformities, such as deformities in the orbital and NOE regions, facial

nerve injuries, and localized bone defects.

“Excellent” means all four conditions met, “Good” means three condition met, “Fair” means two conditions met, and “Poor”

means one or no conditions met.
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Table 3 List of cases who were treated for panfacial fracture

Concomitant injuries

No. Age Sex Year Cause Facial fracture sites FISS . Injuries to the .Trache.al Sequence Approach to
Craniocerebral R intubation mandibular fracture
. other sites of
the body
Traffic L-ZMC, Bil-LF I, Pulmonary Nasal
1 33 M 2011 . R-mandibular body, 9 — contusion, . . BUOI Transcutaneous
accident . . intubation
L-mandibular angle Clavicle fx
Traffic L-orbital roof, Cerebral Scapula fx, Nasal
2 70 M 2011 . L-ZMC, R-zygomatic arch, 5 contusion, Cervical spine . . TDIO Transoral
accident . R intubation
mandibular symphysis Pneumocephalos fx
RZMC,R-LF T,
3 17 M 2011 Fal Mld—m.axﬂlar dental alveoh: o Femur fx, ) Nasa} BUOI Transcutancous
R-mandibular parasymphysis, Ulnar fx intubation
R-mandibular dental alveoli
L-ZMC, L-LF I, Nasal Transcutaneous/
4 18 M 2012 Assault L-mandibular condyle, 5 — — . . TDIO Endoscopically
. intubation .
R-mandibuar body assisted
Traffic NOE, L-LF I, 1I,1I, R-ZMC, Traumatic
5 26 M 2012 . mandibular symphysis, 13 SAH pneumothorax, Tracheotomy BUOI Transcutaneous
accident . . .
mandibular dental alveoli Rib fx
Traffic Bil-ZMC, R-LF I, L-mandibular Intracerebral
6 19 M 2013 . parasympysis, R-mandibular 7 Tibiofibular fx = Tracheotomy BUOI Transcutaneous
accident . hemorrhage
angle, Basilar fx
R-ZMC, R-LF I, .
7 29 F 2013 Tr.afﬁc L-mandibular parasymphysis, 6 — Atlantoa)'ual . Nasa} TDIO Transoral
accident . subluxation intubation
R-mandibular angle
LLFI,I, Transcutaneous/
3 32 M 2014 Trvafﬁc R—max}llar dental alvef)h, 3 - - ) Nasa} BUOI Endoscopically
accident mandibular symphysis, intubation R
. R assisted
Bil-mandibular condyle
Traffic L-LFI,Bil-LFI, Nasal
9 21 M 2015 . Mid-maxillary dental alveoli, 8 — — . . BUOI Transcutaneous
accident . . intubation
L-mandibular parasymphysis
Mid-frontal sinus, Cerebral
Traffic NOE, Bil-LF I, Bil-LF II, contusion
10 16 M 2016 . Mid-palatal, 17 R ’ — Tracheotomy BUOI Transcutaneous
accident . . CSF rhinorrhea,
L-mandibular parasymphysis,
B Pneumocephalos
Basilar fx
R-frontal bone, R-orbital rim, c?)iits)irjli iiﬁ?ﬁgiizy
11 27 M 2016 Fal NOE, Bll_.L FI,BILFI, L-LHM, CSF rhinorrhea, Cervical spine  Tracheotomy  BUOI Transcutaneous
R-mandibular parasymphysis, R
Basilar f SAH, fx, Rib fx,
X Pneumocephalos Femur fx
Traffic R-ZMC, Intracerebral Nasal
12 46 M 2017 ident R-maxillary dental alveoli, 6 hemorrhage, — intubation BUOI Transcutaneous
acade Bil-mandibular body SAH ubatio
. Traumatic
R-LF I, Bil-LFII, L-LF1I,
Mid-maxillary dental alveoli pneumothorax,
13 30 F 2017 Fall v . SAH Scapula fx, Tracheotomy BUOI Transcutaneous

L-mandibular parasymphysis,
Bil-mandibular condyle

Thoracic and

lumber spine fx

F ! female, M : male, R : right, L : left, Bil : bilateral, Mid : midline, ZMC : zygomatico-maxillary complex, LF 1 « LFII and LFII : Le Fort I - II
and II fractures, respectively, NOE : nasoorbital-ethmoidal, FISS : Facial Injury Severity Scale, SAH : subarachnoid hemorrhage, CSF :
cerebrospinal fluid, fx, fracture; ORIF; open reduction and internal fixation, BUOI : bottom-up and outside-in, TDIO : top-down and inside-out
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Male
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Figure 1 Sex

Fall

Traffic accident
9

Figure 2 Causes of injury

Middle face+Mandible
10

Figure 3 Facial fracture sites

it & L <3 M 4 61 (308%), HHEEITS L
CIEHHESRIE 48 (308%), LEH 46 (308%), F
g4 3410 (231%), WEEdi2 sl (1564%) THo7z.

ORI EEB X O (Figure 4)

13 B4 B0NZ 35> T4 B IRR I T L 8L L 1Y 2 51 ] 5 A0 %
ToTWize ZHEMPS T E COMMITEH 56 H (R
1H, wEI12H) THo/zo FMICKEL, 1361H 8 Hl
(615%) TIXFERIFFEEITV, 56 (385%) TIXAEY
Bl & 4T o T\ 2o JERI 10 3B & OYER 11 T BRI A5 K
SEMICINZ, #H W0 % PRI TH - 720 KB 10
&, BCRRGERE S SRR 2 R0 TR Y, IRs R
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Table 4 Craniocerebral trauma

Craniocerebral trauma Cases %

SAH 4 30.8
Cerebral contusion 3 231
Pneumocephalos 3 23.1
Intracerebral hemorrhage 2 154
CSF rhinorrhea 2 154

SAH : Subarachnoid hemorrhage, CSF : Cerebrospinal fluid

Table 5 Injuries to the other sites of the body

Injuries to the other sites of the body Cases %

Pulmonary contusion/Traumatic pneumothorax 4 308
Spine fx/Spinal sprain 4 308
Upper limb fx 4 308
Lower limb fx 3 231
Rib fx 2 154

fx : fracture

Nasal intubation
8

Figure 4 Tracheal intubation

DOFBWIC XY, AT O A L BT et AT
IFHEE o, ZEHABHEKE, —HIWREHE LTE
B OB IIERE S 2 17, Z ok, BERoONLZE
15, 2611 HEIZ Le Fort I, DEITIIRT 5 BIMAY
A BT & HiAT L72o NOE BimICB L Tid, S 5124
P AT L S, 2Bk 3 20 F H I iy S 15 [ 5 A
AT o770 FEGI 11 b AR, BCAWSERE D O BB R
ZAROTHY, MR OZWIC LY, NOE B, Le
Fort I, MBI L TIE, 1~ 25 HORMEEIH%ZIC
FREAT) st o7z W5 HHICHRROWN L%
D727, WM REEE LT on#EE Hig &
L C T3 O B B il 2 17> 720 OB, Le
Fort T ‘Bz o] MBI & L7228, Bz 4 U
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VAT WD oI TR BEENTE Loz Witk
18 H HICHEW IR O T3 % 783, WA/ RHE IS X 1 #ii
ikt FLF— Y %4757, NOEE#, Le Fort I, I,
EATC 5 15 e B E AT 2.3, WishiilH 2 4
T APHEMOERR L ol BAEAREDB X OLRRE
WL, 2890 H I F4i & LT, Le Fort 175
FE DM EIT, BIF 2B 25 L.

O EDNF (Figure 5, 6)

13 Bl /1 10 B (769 %) 1% [Bottom-up and outside-in |
DONEIZ IS E 247V, 361 (231%) & [Top-down and
inside-out ] O NHIZ #& M 2 % 1T » T\ 72 [Bottom-up
and outside-in| TH & L 72 10 B @ FISS ® ¥ 1% 10.3
(/MM 6, I KfE17) TH Y, [Top-down and inside-
out] THIE L 723 B0 FISS @31t 1% 5.3 (/M 5,
WA 6) THorzo RIS, MENAERL 25 —

Top-down and
inside-out
&

Bottom-up and outside-in
10

Figure 5 Treatment sequence of ORIF

2T THEOWY B L I 9l 2 B EE L7z
%, W LFEAENREY, LS, NOE & oNEIc
BEEZTV, RECTHFOT V- MAEZIT->TH
), [Bottom-up and outside-in] (25338 L7z, BIffigeites
P LTI, R4 B L OV 8 LI EITCTId, WS
ZHWTHOEND S BEERE 2T o720 —J7, IEBI8 D/
W RS X OSESI 13 oWl T EHEE L, AR
HIRL 720 13 BIEBI TR OB E 13T > TB 5T, JiE
B4 LV 8 OAGHM T LHED| 2tk 1 ~ 2 2 HHEAT- 72,

DOits & PHED 4 (Table 6)

B EAE B i 7 O T BIZE I 122 220 R 5
»H, ®E19NH) THolzo 13676 (538%) I
WEROGIHEZEDTHY, LONFIL, HEEF 3
(231%), MLErREE 261 (154%), LB 161 (77%), IR
BRERM B X O 1B (7.7%), LWL 16 (7.7%) T

Transoral
2

Transcutaneous/
Endoscopically assisted
2

Transcutaneous
9

Figure 6 Approach to mandibular fracture

Table 6 Complications and therapeutic evaluation

Observation period Therapeutic

No. Complications (months) evaluation
P ares?‘:f&fi:;gial and 11 Excellent
2 - 5 Excellent
3 - 12 Excellent
4 Maxillar sinusitis 13 Excellent
5 Anosmia 12 Excellent
6 Paresthesia of buccal region 14 Excellent
7 - 8 Excellent
8 - 13 Excellent
9 Paresthesia of buccal region 13 Excellent

10 - 15 Excellent

11 Anosmia, Ablepsia in one eye 11 Excellent

12 - 12 Excellent

13 Enophthalmos, Diplopia 19 Fair




2019 4% 10 A INA{EH - i Panfacial fracture O R

Holze MEEMBEELZROLENI L o7 T2,
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TH NOEF#i% Le Fort I, MEHH%HF LIEN TIX
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%19, Hohlrieder M &' 05 ¢, FHEHEIN T IEE D
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Bia R, TOMOEBMDOIME L LT, 50% I\ MUEIHES,
36% LRI, 22% \ SR 2 D72, £72, Yang
R 591, panfacial fracture 107 I 44 1 (41.1%) 2PF
BAME R ROz L L TWw b, ARME T, 53.8% 28
ZNIME & R, 769% 2 ZF DD AL OPESEIME % 70D
TEY, WINLENOMEITHNEHETH - 720 AR
FOZHERRDL S HNAL 7 HILTH Y, FHAIRAR=Y
AME T LTI, NS 7 HICTIIPRREIME 2 A 9 A BN
BVl THbLEZ LN,

Panfacial fracture ®iE# 1%, FEHEdB L OBAE O M 2
5, RGO EER B, IRoBEIImZ, BEiiEg ok
ML %25y b L ADIEMEZR RS X 2 B, IR
BIUHBEORESEETH LW, WIIIHRAFR e
BEIATON T W2, IEAERBIIREORIR, B
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5720, RIOFEUNOFESBEE 05, FRIZ, HEZFIK
B NOE 5#1, Le Fort I, MEH%2HETIHEICIE
RBIFEIES L ENDEHY, KRG TlE, ShsoE
AT HEBDOEFNCB TR EVIC L ) A EFH %
1o T\ 7z, Panfacial fracture ® FHICEE LT, + b
A THEOAHELME SN T VLAWY F M7 A
PO THEBEIICT 70 —FF555120&, F I A T
B L FMAIDERT A I L MEE %5,

Panfacial fracture DO iG#ERHICE L TIE, JMREAN
BRAADBEREND Z LD 0D, RRGETTIE, kR
B SPEBER % RO 72PN 2 Bl - 720 218 B — 1Y
T FREE YIS A BN EAE R EM I, BEE O
HEZRED, BHIWINZ R g3 2 Bt
VHETH - 720 IMEVERERIR IS L ClE, SRAFMBEIC K
D 80% L LDOFEBIT, Zf5te 7 HAREE CREIE 2L o HESL
T EASHT 21519, 245 7 H LA D BER AR GE  5 H5
AiE, BEREEEE L — V25 EIn SN, RS WIGE
WIZTHZB TR L M AL L 25517, 2o k)
WA 2 1Y 72 A A DSBS &, panfacial fracture D&
SRIEIIASEIE U 7235503, B ORE 700 & R Wk O HHR
HEHRAEL, BROEMEBERESKHEEE 2D, BE
[ - BRAEDY 72 M AT B & 70 B 11819 — I, 2Btk
2 HE BT 5 L BH AR OIS X D BT
BEIHAL$ 575, He D 51, FiIHY: panfacial fracture (2
X O ARAL L7z BBEA ISR L, Le Fort 14540 0 i 25G H ©
HolWiELTWD, EM 11 1L, #ids D 72® NOE
F, Le Fort 1, T, MEIIHT 2 155 % BHERE €A
T2, BRI 2 A9 A HERIOETER E 70 - 72
L2, —HIWFMICE ) FHEOBEIFRIFICHES L
TWwieew, "W TPMCIE THE2k#EE L, Le Fort I
BUOMZISHT ALY, REERELSE LS
— W BLI R B AR A & BT S8 C L AR TH D
7%, panfacial fracture FEBFI O F 1213, BB Z L2 XD
— W 70 T4 D A TUE A 00 e AR E E DT 2. 70 VIEBT & &
bo DX IEFNIH LTI, BERIROSHET S T T
TOFIHOREGMELFFRT 20 TIE R, MWk
I % BT DR ORIE L 3572018, —HRmHEE L
TUREZRBR Y RENC FRBOREL MET 2 XETHD L
£z bhiz,

Panfacial fracture @ % 15 & & o i & 12 B L T,
[Bottom-up and outside-in] 12X W BHEIN L Z L1 %
WEOT20 RS X BT O R T b MR T, BRI
AIREN IR D FH I EEEETT 2 Y, 72, T
FlE g LR EGEANL, HZRE SRR EANLE
NZENWHEHZEST 5720, THES I TEGOATIER
<, BWEEEROMFEIC B W TIEWICREE 2 Al % $ 7
LTwaY, A#iTld, [Bottom-up and outside-in] 12
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X0 BB & AT - 72 10 Bl FISS O3tk 103 TH
DHEFEEDE L, &FT, FHEEES, iR, gAREo
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BIZ7 7a—F LTz, BEINCT 7a—F L, Sk
RS BE, B2 T S RMICEM 2 #EET 5 2
LTk, THEBHESZ FoICBIZET 52 EDWHET
H o720 WHTFFAITICHAMAND ) % A5 L %A 5 BAH
ETHI LD, FEHEMAMER L, HImEEH K
THILEPCIEATE, RifF% FHEEEZ BE LG
7oo 72, AMETTIZ 3B 6651 (462%) 1 EFHD L
CIFTHOEMGEHZRDT, 2D L) REFTIE, W
BHBRIBEFRENSE L O RWEAYH b BHEE
B, THBOBEZZEICHR L2 AT HEEY %
BHETLI LI o7, TNICL DV IEMBEEDT:
FEEOMESTREE 220, REICIIBTIIRE O PR )
WHETH > 720 BEOHE T2 LRI, BEEEOEW
panfacial fracture i&, NOE #H}&% & HEHIO /Ny b L
ABREON T LGECHMEETINICI VREGERE S
EIZTERWEEHN% {, [Bottom-up and outside-in] 7%
FHTHbHEEZ SN, —7, panfacial fracture D5
WIZBWT, [Top-down and inside-out] D& %R
Wb DH Y, Merville LY 1X, NOEH#H 2 & £ & w
panfacial fracture (2 %} L T &, [Top-down and inside-
out! HEHTHBE LTS, KIEFHIZBWTY, [Top-
down and inside-out] TxIIS L 72ER 2, 4, 7 ® FISS @
VX 53 TH Y, FIEFII Ko7 wINd NOE
FIFEROT, EUPEEORE, KTFEBLORRNY b
VAT HICRENTEY, S5 ETFHEO WS 5
ZRDTHYDIEE IRz TW2Z L2 5, [Top-down
and inside-out| TOMIEATEETH Y, W d BRI
B LA OEEIEETD > 720 B ITHRAL B X,
FISS, HEIE DNy b L ADRER E2ZE L, EFIIG
U7 BHEEDONF % Z 2 5 0NENDHDHEEZ BN,
Tullio A 52V, BAEE %G ORE, THE OKIRN A
i, THEOWE, 5P EEOFBZEDELE W
I 5 25, panfacial fracture 1235 ) % Bz G0
BN, BOTEETHL EBRNT VD, FHEHOMREE Y
FLADH B 12 TwiuE, BEiZERg I o%E
ZITH LX), ETHOKE MY NixE PTE, kL
THOIEMZHHE L RIS ERZNET 5 2 L DSTHET
HHW, BHEHIBWTIE, HER 4B L 08 OILIKERE I
R LTI, NREEE VT2, RN, & BERE %
1o Twize JEF 13 (XM M MBS TH Y, FHHEL
BHOEEPRI N T W22 e 05, ALY T
holctFEzoNize —J, FEBISIZEL TIX, fHiZEE
WEPPBEINAZ LX), MiBOFHEN T L% TR
IGASETRETdH - 7225, WMo FEHTEE Y L AP R

TWRWIEFTH Y, M ESFEHTEIIH LT By
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