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— Abstract —
Correlation Between Facial Fracture and Cranial Injury

Seung Won Lee, M.D., Suk Jin Cho, M.D., Seok Yong Ryu, M.D., Sang Lae Lee, M.D.,
Sung Eun Kim, M.D., Sung Jun Kim, M.D.”*, Ji Young Ahn, M.D.**

Department of Emergency Medicine. Department of Preventive Medicine®, Sanggye Paik Hospital,
College of Medicine, Department of Emergency Medicine, Seoul Paik Hospital™*,
College of Medicine, Inje University, Seoul, Korea

Purpose: There are two theories about the relationships between facial fractures and crania injuries. One is
that facial bones act as a protective cushion for the brain, and the other isthat facia fractures are the marker for
increased risk of cranial injury. They have been debated on for many years. The purpose of this study is to
identify the relationship between facial fractures and cranial injuries.

Methods: A retrospective study was performed on 242 patients with facia fractures. The data were analyzed
based on the medica records of the patients: age, gender, cause of injury, Injury Severity Score (1SS), acohol
intake, type of facial fractures, and type of cranid injury. The patients were divided into two groups: facid fractures
with cranial injury and facial fractures without crania injury. We compared the genera characteristics between the
two groups and eva uated the relationship between each type of facia fracture and each type of cranial injury.

Results: Among the 242 patients with facial bone fractures, 96 (39.7%) patients had a combination of facial
fractures and crania injuries. Gender predilection was demonstrated to favor males: the ratio was 3:1. The
mean age was 36.51+19.63. As to the injury mechanism, traffic accidents (in car, out of car, motorcycle) were
statistically significant in the group of facia fractures with cranial injury (p=0.038, p=0.000, p=0.003). The ISS
was significant, but alcohol intake was not significant. No significant relationship between facial fractures and
skull fractures was found. Only maxilla fractures, zygoma fractures, and cerebral concussion had a significant
differencein cranial injury (p=0.039, p=0.025).

Conclusion: There is a no correlation between facial fractures and skull fractures, which suggests that the
cushion effect is the predominent relationship between facial fractures and cranial injuries. (J Korean Soc
Traumatol 2006;19:150-158)

Key Words: Facia fracture, Cranial injury
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A= 2427 0 2 FA7F 1777,
HE 2.72:1°10}. o] F T &
o] FWke A= 96%‘(39 %) o2 dyrl= 311, FF
Edo] BRkEA] e A= 14678 (60.3%) o= HHl=
2.72: 1010, dunle] FAA Abel= fITHp=0.597).
T 7N ere T Eo] Rt kA el 38
W(39.6%), wBAkIL 389 (39.6%)°1UL FH- &£73e] F
e A] @4 AtellM e el 799 (54.1%), wEAAL 16
8(10.9%)°] X5 Hvh T &4l FRiEA] e
wolAdE ezt FAH R onl Al Bska(p=0.027).
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Table 1. Relationship between facial fracture and crania injury

A 194 A 235 —

B o] Buke TAME AUA Ang A wEA}
=
o

ARoz on| A BAdtH(In car: p=0.038, Out

of car: p=0.000, Motorcycle p=0.003). = £]¢] nj11¥]

17.950]{tH(Table 2).

e
TR £gPe] 93 RES B
1

10th7F 199, 20th7t 229, 30t~k 139, 40tk

C7TEE =82 AR el 3
.5219.63A,

TES Hola 1041 elste] sob= 57, 50t 8%, 60tH
109, 709 59, 80u] 1Ho = HAdZFolr =& 2 &
X5 H3ltH(Table 3). <HHF =4 S} 2427 F <ob=
=40l 156z 7P Weker, O tgore va 4
93, W= =4 327, dotw 24 309, stets =4 16

el ollen o

=

=
= B¢ A& 584 oldvk(Fig. 1).

Facial Fx (+)

Facial Fx (-)

(N=242) (N=271) P-value
Cranid injury(+/-) 96/146 93/178 0.479
Hemorrhage 8 9 0.992
Skull fracture 11 7 0.228
Scalp laceration 22 15 0.120
Cerebral concussion 58 62 0.771
Table 2. General characteristics of facial fracture group
Head injury (+) Head injury (-)
N=96 (%) N=146 (%) P-value
Age 36.51+19.63 34.284+17.95
Sex (M/F, Ratio) 72/24 (3:1) 105/41 (2.56:1) 0.597
Mechanism of fracture
Fisticuff 38(39.6) 79 (54.1) 0.0271
T.A* (Incar) 9( 9.4) 4( 2.7 0.038'
T.A. (Out of car) 16 (16.7) 4( 2.7 0.000"
T.A. (Motorcycle) 8( 8.3 1(0.7) 0.003"
T.A. (Bicycle) 5(5.2) 7(4.9) 1.000
Slip down 15 (15.6) 37 (25.3) 0.072
Fall down 4( 4.2 2( 14 0.218
Sports associated injury 1( 1.0 8( 5.5 0.091
Other object 0( 0.0 4( 27 0.154
Injury Severity Score <0.001
ISS<16 88 146
1ISS=17 8 0
ISS Average! 8.84+5.11 4.93+1.93
Alcohol drinking 0.48
Yes 43 73
No 53 73

* : Traffic accident
' p<0.05
¥ . Signed ranked sum test

— 152 —



T £ e ool HX"e] 589w JHY £ FApe] HiE YR S(ISS)+ 8.84+5.11, FF &=
B oo R F3 E4 2%, AFE =4 6, S5 dol gle $Atel B IAF(ISS)+= 4.93+1.930=
=4 39, TN 7IAF 24 2%, Ael 29 29, A4 TR E2Fe] BRkE AddAe] Hi A G (ISS)7F
=¥ 29, A% =8 29y, AFHe 28 14, HaAdd = oetA E=4tH(p<0.001).
g 139 wolAthFig. 2) a3 HH T SEAHE UL 257t 1167elA=
ol 439 (37.1%)A FH &40 Rk, I3 &S
| Pi% Mx| 2o
3. Injury Severity Score (ISS) Mz 75 M3 B ko 1968 Z S8 o] Eukgl Sl 539
= (42.1%) 0.2 ZAME ). G438 A9} T5 &4 Swky)
+ 2129 F ABAYASS=100E 2308 oldm F29 T LT S T able 2)
_ E A u e h - az =U. aple
AISSZINL 89elnt. o 3 T3 &4 Fele o e PP
BE9} 887, 5 8ol E-o] FRiHA| ¥
BN AFY 1469, 3 09 o9k T2
Table 3. Age and sex distribution of facial fracture group
Head injury (+)
Age (year) Total (N) Male Female
Total Mae Female
0~10 12 6 6 5 4 1
11~20 55 49 6 19 18 1
21~30 44 31 13 22 17 5
31~40 43 35 8 13 11 2
41~50 40 23 17 13 6 7
51~60 17 13 4 8 6 2
61~70 21 15 6 10 6 4
71~80 8 4 4 5 3 2
81~90 2 1 1 1 1 0
Total 242 177 65 96 72 24
130/
160
1408
120F"
S q00F
2 :
B
S 80
=
60k
a0l 30 32
20(
Orbit Nose Maxilla Zygoma Mandible Combined

Site of facial fracture

Fig. 1. Distribution of facial bone fracture.
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wolglon] ¢telm Aol U™ FAlelA TR £ido] v 2 4ol Jd P 939, SIAE ke 1499
AAE FAE P (HTE BH 5, 25 24 39 ollom HF o] UAW FAlA TR o] U
AR 24 29 M8 49, T3 4 139, ¥ | @xE RYETE 24 19, 252 24 29,
601 ; ; 58
o 40f
&
8 30+
= 22
2 20}
10 6 .
2 i 2 i1 2 1 e P2
H H O H i
=D =P LD

- : : L L= i
0 EDH SDH SAH Falx  Contusional Frontal bone Parietal bone Temporal Basalskul — Scalp  Concussion
Hemorhage Hemorthage  fracture  fracture  bonefracture  fracture  laceration

Types of head injury
Fig. 2. Distribution of head injury.

Table 4. Correlation between orbital fracture and cranial injury

Fx orbit (+) Fx orbit (-)
(N=156) (N=86) P-value

Skull fracture

Frontal 5 1 0.585

Parietal 0 0 NS*

Temporal 3 0 0.492

Skull base 2 0 0.755
Hemorrhage 4 4 0.460
Laceration 13 9 0.642
Concussion 38 20 0.876

* . Not significance
Table5. Correlation between nasal fracture and cranial injury
Fx nose (+) Fx nose (-)
(N=93) (N=149) P-value

Skull fracture

Frontal 1 5 0.494

Parietal 0 0 NS*

Temporal 2 1 0.679

Skull base 0 2 0.700
Hemorrhage 3 5 1.000
Laceration 8 14 1.000
Concussion 18 40 0.217

* . Not significance
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Z1AR 24 04, HEd 34, 7Y €4 84, HIEe 1A 2E 08, 7Y €4 18, HAI"E 12%) 2
18) ez AT, HE 24 e 4, HEE, 2 AT dos Ede AR $AA feldel
T @ HARHE FAA fedE HolAl &t AR (p=0.039), 2 9l¢] FHE 24, HEE, 7Y
(Table 5). dRIe EAA FodE HolA| sttH(Table 6).
doks Sde] R SxkE 309, (I S 212 Tz 2do] ARG A= 324, gid e 2104
rgolglon getE Sl U™ FAjelA TR el ojglen #E o] U™ Aol FH E4Fe] U
JAE k= 1 (dAFE 24 1Y, S5 2H 138 d = 198 (HFE 24 24, 572 2E 2%, A

Table 6. Correlation between maxilla fracture and crania injury

Fx maxilla (+) Fx maxilla (-)

(N=30) (N=212) P-value
Skull fracture
Frontal 1 5 0.760
Parietal 0 0 NS*
Temporal 1 2 0.821
Skull base 0 2 0.587
Hemorrhage 0 8 0.601
Laceration 1 21 0.328
Concussion 12 46 0.039"
* : Not significance
' p<0.05
Table 7. Correlation between zygoma fracture and cranial injury
Fx zygoma (+) Fx zygoma (-) pval
(N=32) (N=210) vaue
Skull fracture
Frontal 2 4 0.389
Parietal 0 0 NS*
Temporal 2 1 0.059
Skull base 0 2 0.622
Hemorrhage 2 6 0.286
Laceration 1 21 0.325
Concussion 13 45 0.025"
* . Not significance
' p<0.05
Table 8. Correlation between mandible fracture and cranial injury
Fx mandible (+) Fx madible (-) Pval
(N=16) (N=226) -vaue
Skull fracture
Frontal 0 6 0.864
Parietal 0 0 NS*
Temporal 0 3 0.481
Skull base 0 2 0.293
Hemorrhage 1 7 0.426
Laceration 3 19 0.167
Concussion 4 54 1.000

* : Not significance
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Table 9. Correlation between combined facial fracture and cranial injury

Fx combine (+)

Fx combine (-)

(N=58) (N=184) P-value
Skull fracture
Frontal 2 4 0.952
Parietal 0 0 NS*
Temporal 2 1 0.288
Skull base 0 2 0.973
Hemorrhage 2 6 0.725
Laceration 3 19 0.353
Concussion 17 41 0.359
* . Not significance
ZIARE 2 0, HEE 2%, Fy &4 14, H"Ee of ot kAR =AF FRkE TR EFE 5.4%00A
139) o= ZAMEAT HE %XQ—E— A8 BAA fe 85% = T f‘f& HIEE Btk & AFoae T8 &4
a

gol e (p=0.025),

3 g9 T2 24 ¥%Y,
w3 9YIE

AH FeldL Bolx) egkeh(Table 7).
AR FAE16W, G DA 226
golglon sefE Fdel YA BN TR £l
AR s $9 (AR 19, 5 9 99, age
4o 2AEYT. sekE
a5 94 HAgse B
tH(Table 8).
gheiy B3} 2ol INY HAE 58Y, W
1847clgion] B3 24
YW Pl 257 (A
PV 34 03,
e 1T9)os At QY Bg

R P A

oA ek3ktH(Table 9).
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