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A Clinical Study on the Acetabular Fracture

Yong Sik Yoon, M.D., Byeong Mun Park, M.D. and Dae Yong Han, M.D.

Department of Orthopaedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Acetabular fracture is severe injury and is associated with other body injuries severely. It's complications are traumatic
arthritis and avascular necrosis of femoral head which induce severe permanent disability and it's treatment is equivocal.
A clinical study was performed on 70 patients with 65 fresh fractures and 5 old fractures of the acetabulum, who were
hospitalized and treated at Severance Hospital from January 1971 to December 1980 and following results were obtained.

1. The prevalent age distribution was between 20 and 50 years of age (75.7%), and the ratio between males and females

was 2.2:1. The most common cause of injury was traffic accident (70.%).

2. 56 patients (80.0%) were associated injuries of other parts and the most common associated fracture was pelvic bone

fracture and the most common associated soft tissue injury was urological injury. -

3. A classification of acetabular fracture was induced from Judet and Letournel’s anatomical classification; simple frac-
ture was 45 cases (64.2%), associated fracture was 25 cases (35.8%) and most common hip dislocation was posterior

dislocation (31.4%).

4. The methods of treatment were; closed management by using traction for 53 patients, surgical management by open
reduction and internal fixation for 12 patients, and hip reconstructive surgery by total hip replacement (2 patients), cup
arthroplasty (2 patients), acetabular roof formation by using iliac bone graft (1 patient).

5. The satisfactory result of conservative treatment was (57.8%), surgical treatment was (72.7%), hip reconstructive

treatment was (80.0%).

6. The complications of the acetabular fracture were traumatic arthritis (36.1%), avascular necrosis (23.0%), myositis

ossificans (6.6%), infection (3.3%).

7. Finally. the results of treatment depend largely on anatomical reduction, early joint motion.
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7A1717] ske] A Asulol I WL =] of
Az Qe Aol ol gAHE AAse A= 19
71 1 9% 19803 129747 107 dAIH e o) 3
et 4 dugks el 9 stad e 24 #@2
707 (708, A4 wF FA 5 E3H)ol st A4
A o WA 2748 EYE so] A8 AAE dF ¥
Astn, &% o7 T4 #$AE A5l o] AdeE
2237 A% EAsld B 7o) FA4sie 42 A
2 A5 A RndE welrh

1, 49 3 AYER

Gyt Qe = & 7099 #AF $Avl 489
(68.6%), A7} 224(31.4%)c2 A7t 453 ©
okow, AHEEE 7AHYEH 76474 o, EE7 A
2 al 204104 5041 Abe]7} 539 (75,7%) &2 HFE&
A} 2| 5491 oF (Table 1).

2, FH9 @9l

E49 Aoz APt 498(70,0%)2 7H
wrokm, Zghe] 12#1(17.1%) A A ehute] 9 #(12.9%)
2 zekatne QF Bl AAIA w2, F 3
o] WAl Wzl $Zo 387 HZo| AL FH TFHo
72 AR o FEe] H4lol A & gl
(Table 2).

342 A g, o

x| 8}l oF (Table 4).
4, 2F 2R

3 &40 25 84S

FAY EFE Judet 57 o3 sy FHEUS

aler], #FHo] 27,
72.9%%

FyX 2do] 4z AAY
3} 843 £} (Table 5).

Judet 529 e BEFHFE HYAZ] Letournel'®9

B&o oslw gl FA (simple fracture) ©] 452)(64,2

Table 2. Causes of injury

Causes Male Female Total (%)
Traffic accident 34 15 49 ( 70)
Outcar 25 13 38
Incar 1

Motorcycle 1 3
Falling down 4 12(17)
Direct blow 6 3 9(13)
Total 48 22 70 (100)

Table 3. Associated fracture — dislocation

3. et &4

70 2] &A% 56(80.0% )0l Bl 5919 £4-E st
stglon], k" FAL 1174924 4 FHe 2
FA(38%9), A3 FH(12%9), 5FF H(12%9)

- 9] & o]glom (Table 3), A% = £4L 399
(55.7%)el A Fabstglm, #9 d2s S2A &4

Table 1. Age and Sex distribution

Age (years) Male Female Total (%)

0—10 - 2 2(29
11 —20 1 3 4(5.7)
21 — 30 11 5 16 (22.9)
31 —40 13 2 15 (21.4)
41 — 50 15 7 22 (31.4)
51 — 60 2 6( 8.5
61 — 70 1 3(4.3)
71— 80 2 - 2(29
Total 48 22 70 (100.0)

Fracture (117)
Skull 9 Spine 12
Fascial bone 2 Pelvis 38
Clavicle 2 Femur 1
Humerus 7 Tibia 9
Radius 4 Fibula 11
Ulna 2 Metatarsus 4
Scaphoid 2 Calcaneus 2
Rib 12

Dislocation (3)

Shoulder 1 Elbow 2
Table 4. Association Soft Tissue Injury (92)
Cerebral concussion 17 Laceration of scrotum 2
Cerebral contusion 12 Vaginal laceration 2
Hemothorax 3 Renal contusion 4
'Pneumothorax 2 Retroperitoneal hematoma 6
Hemopneumothorax 2 {ntraperitoneal hematoma 5
Bladder rupture 4 Sciatic nerve palsy 6
Urethral rupture 1 Internal derangement, knee 4
Laceration of perineum 6 Large skin defect 6
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Table 5. Anatomical classification

Table 6. Letournel classification

No. of

Fracture type patient

Posterior-lip fracture 24

Fracture of posterior horn of the
articular surface (1)

Fracture of posterior lip (3)

Fracture of posterior rim, posterior
dislocation (15)

Fracture of postrosuperior portion of the
rim, postrosuperior dislocation (5)

Fracture of the ilioischial column 2
Transverse fracture 27

Transverse fracture, posterior-lip fracture,
posterior dislocation (2)

Transverse fracture, posterior lip or
postrosuperior fracture, central
dislocation (2)

Transverse tracture, central dislocation (11)
T fracture, central dislocation (6)

Transverse fracture, ilioischial-column
fracture (0)

Transverse fracture, iliopubic-column
fracture (6)

Fracture of iliopubic column 9
Anterior-ridge fracture (1)
lliopubic-column fracture (8)

Associated fracture of both column 8

Total 70

%) B8 Z4 (associated fracture) o] 25%](35,8% )& A
A 319 c} (Table 6).

ol A5 A ud ﬂﬁﬂ 2T 4 2T
(posterior dislocation) 7} 222, &9 =7 (central disloca-
tion) o] 178 % A=A O]-‘E{if;]-(Table 7).

5. X8

A 32 70%F 539F 2EA o] st A
2893, 12904 444 A8E e AT F
A sele zad AAES A gEtE e (Table 8).

1) BEY X7 ‘

2EF Ag 53F 9wd A4 T2 133 Budks
A 5 Az Moz HEddz, 158w FFH
A<l (longitudinal skeletal traction) &2, 258 & £&4 A
+ 483t a3

O

17+ 9)& 9] (lateral traction)
(Table 9).

Fracture type No. of patients

Simple fracture 45
Posterior wall. 24
Posterior column 1
Anterior wall 0
Anterior column 9
Transverse 11

Associated fracture 25
T-shaped
Transverse and posterior wall 4

Complete both columns
Anterior column and posterior

hemitransverse 6
Posterior column and posterior wall 1
Total 70

Table 7. Associated hip dislocation

Dislocation type No. of cases
Anterior —
Posterior 22
Central 17

Total 39

Buck’s 7A¢l A&+ gt A4 FAS v A4 52

oA AgAHov, 5hbse] Feoz 4~65 Flstyd
3, 3dlE dngd n4s AYgsideh,

234 A9 AEF LA AS+= AHY B4, &
A4 FAF 233 39 227 dsA Adsdx
~15lbs o] F%o 2 6~85F 7Aglslgon 2 o)F L
2~3%F Buck’s ¢l B2 h s},

FEA AAQS 95 AAQE ¢ ¢l ARY 24
3 @A F4 w7l wbE EAANA A Pdlg e
Feke FFA Aol A 10~201bs (Heh401bs 2 7318
dE Qe), FITe 8~125Ach AF el WYL
sling £ 2871 0& AH&3 2971 Aol 33+
22 7Q) v}A}E (lateral traction hip screw) % AH-8-31%
., F%& 5~10bs o] FEo2A 7L 6~8FF A
dsket. 24 AUH A% Al FFL HF 15
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Table 8. Method of treatment

Fracture type Conservative Tx. Surgical Tx. Reconstructive Tx.
Simple fracture
Posterior wall 13 8 3
Posterior column 1 - -
Anterior wall - - —
Anterior column 8 1 —
Transverse 11 1 -
Associated fracture
T-shaped - 1
Transverse and posterior wall 1 1
Complete both columns 1 —_
Anterior column and
posterior hemitransverse 5 1 -
Posterior column and posterior wall —_ -
Total 53 12 5
{Percentage) (75.7) (17.1) (7.2)

Table 9. Method of conservative treatment (53 cases)

Fracture type Bed rest Single traction Double traction
Simple fracture
Posterior wall 7 6 —
Posterior column -— - 1
Anterior wall -— - —
Anterior column 4 3 1
Transverse -— 1 10
Associated fracture
T-shaped - 1 4
Transverse and posterior wall — - 2
Complete both columns 1 2 4
Anterior column and posterior hemitransverse 1 1 3
Posterior column and posterior wall — 1 —
Total 13 15 25
(Percentage) (24.5) (28.3) 47.2)

@A EtAF AL, FAY Tdel Yt A4S, B
A o2 AEHA ¥ ALE BEH HEHA W
Aol A3 & ez N3}

AR FeA £88 7|17 AT 1FA A
6 Fom i 160l %le},

A Wngol A8 7|7 94 JARE 1
~37 Agstgos 3 S50 YAES 3
2389 Fig. 1,2).

3) WTH bl ZHe ®B

ki
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AFA 7 22 5T 29A AAZEol 28 (Fig
3), Cup& o] §3 A4 4¥¢ 28 (Fig 4), ¥I+ AL
25 FolA YRS o] 4% HnA uwhie] 139
%t

4) HFE 83l 02t
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Fig. 1—A. Fig. 1—-B.
Fig. 1—A, B, v+ ¥y { F4& volv], JF¥7 AEF T FH5UAE 249YS

o

Fig. 2—A. Fig. 2—B.
Fig. 2—A, B. 199 3% 2 £4% 23
W, 397 345 FEW} F4E 2
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Fig. 3—A.
Fig. 3—A, B. £4% 74499 44 £

=% AgE.

oA o7l hyEE AT,
TEHos A5 Ao HE 4,570 0] 4285
gosl, A74 TAZ WY AAEE A4S 5ol

A ZolAlg ubg APE 185 MY 4elodE
T 2.30dell AF F5E & + U (Table 10).

6, XNz

F2F0H 7170 7.3709604 84 349 AR H
T 20,6704 olAch( A 48, FF3H 77 64
49 vlukq) sElE Asd}) (Table 11).

Az Aol i 4L Thompson 3 Epstein'® o] 3
7haby & ol &35 o} (Table 12, 13).

AE A 2334 712ke] shsd 618F $4%
ZAzh7h 1980(31.1%), $E3 A7) 198(31.1%), &
2k} A 3= 237(37,8%) 019 h.

A2g whilo] we}l ARE LA vEHo R A5
& 7 FE o Ae] 262(57.8%), HEH HE o W
& AlYE S F3 oAl 88(72.7%) nRA
< g AT 182 A 4#(80.0%)N4
%3 olAe AL el ch(Table 14).

BEHo T A2 4 T Helol o} 445 ¥
A 2dd 43 A4E el 1438(31%) & SHEE

Fig. 3—B.
2 A4 BAA 7 534 29L Ho|y, nuad dx3E

e EEERA A7 e TN naibde
Bt AW 48 25 2447k o) el =4 7‘*%4
8 =lgdon, 5% FAHY 48 25 ¥ A4 £3
Aol 48 EF 8 A4 FHFefoledr),

kol 12¢0(26,7%)= =4 971 A0lg A W=
FE2Y A9 FAolden, 3o 1920(42,2%) &
49 A7 A 140, nhA Tl vbpa) FE
24A17F ol A=A 28, 53] #HF Al E£4)e
UNE 67} olol &3t}

4 YelZE T-shaped T2Y A& Ass 483
3e7t FFoz A, 7R Ans £ g8 A deho
21t} (Table 15).

[

Ho>

(Table 16).
n#E 4
22(3.3%)0lA ztede] glzlen,
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Fig. 4—A. Fig. 4—B.
Fig. 4—A, B. £4% 11719 944 4£74e g v FARSY T3 554 e 23" FUeTE vojn], FE
& o] 83 T M A3 @7 TARIESH ©] Double acp 344 A EE AFHS,

Table 10. Duration from injury to weight bearing (months)

Treatment 1-2 2-3 34 4.5 5-6 6- Died Not followeed Total
Conservative _ 5 9 8 5 18 3 5 53
Surgical —_ — 4 2 5 — 1 — 12
Reconstructive 2 1 1 — - 1 - — 5
Total 2 6 14 10 10 19 4 5 70
(Percentage) (2.9) 8.6) (20.0) (14.3) (14.3) @y 60D @ (100.0)
Table 11. Duration of follow up (months) 28 HAANY i Zoz AT A £A-8 7ol

= - o 1% glsler, 1dat £4% 8Ye F4H
reatment Died 06 7-12 13-24 24- Total o5 sesoch

‘onservative 3 5 15 19 11 53 3) BEA DA

urgical 1 - 2 5 4 12 14201(23,0%)ol A tiE FF9 FHA Aot s
leconstructive ~ — — 2 2 1 5 ooy, wEHel X Polde 1194(24,4%), €3
‘otal 4 6 19 26 16 70 ol AEFe 28(18,2%)°0l%len, WdH 7w £

4% A aAgY, A4 8oz BF 2264l

dercentage)  (5.7) (7.2) (27.1) (37.1) (22.9) (100.0)
o, 22 Felol BE T4 A4e o F Fue 23

:

rRol o Fahiol tdoz g F sALE e ol 7#(33.3%)% 7h¢ w3%keh,

teth, 4) A4d BEY

2) =2 43 ol 22201(36.1%)ll A 44 o] Pysider, 2
F3 A7 whele 6 2 A wAle) E40.84, ZHel A8E P AT E 182(45.0%), FE
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Table 12. Clinical criteria for evaluating resuits

Excellent
All of the following
No pain
Full range of motion
No limp

No roentgenographic evidence of progressive
changes

Fair
Any one or more of the following
Pain, but not disabling

Limited motion of the hip, no adductus
deformity

Moderate limp
Moderately severe roentgenographic changes

Good
All of the following
No pain
Free motion (75% of normal hip)
No more than a slight limp
Minimal roentgenographic changes
Poor
Any one or more of the following
Disabling pain
Marked limitation of motion or adductus
deformity

Redislocation

Progressive roentgenographic changes

Table 13. Roentgenographic criteria for evaluating results

Excellent (normal)
All of the following

Normal of relationship between the femoral
head and the acetabulum

Normal articular cartilaginous space
Normal density of the head of femur
No spur formation
No calcification in the capsule

Fair (moderate changes)

Normal relationship between the femoral head and
the acetabulum

Any one or more of the following
Moderate narrowing of the cartilaginous space

Mottling of the head, areas of scierosis and
decreased density

Moderate spur formation
Moderate to severe capsular calcification
Depression of the subchondral cortex of

the femoral head
Good (minimal changes)

Normal relationship between the femoral head and
the acetabulum

Minimal narrowing of the cartilaginous space
Minimal doessification
Minimal spur formation
M'nimal capsular calcification
Poor (severe changes)
Almost complete obliteration of the cartilaginous
space
Realtive increase in density of the femoral head
Subchondral cyst formation
Gross deformity of the femoral head
Formation of sequestra
Gross deformity of the femoral head
Severe spur formation

Acetabular sclerosis

Table 14. Result of treatment (61 cases)

Excellent

Treatment or Good Fair Poor
Conservative 14 12 19
Surgical 4 4 3
Reconstructive 1 3 1
Total 19 19 23
(Percentage) (31.1) (31.1) (37.8)

A A2 E B Bl 3#(27.3%), ¥1TF A4
FAE FolAa} AR adS Agd 1:(20,0%)%
o, T-shaped 40| 421(66,7%)% 7}3 &k},
5) si=A 2y

420(6.6%)NA 824 2ol ARon o) 3o
L oulF By FAA lale AFA uF B S
o] ek,

6) 7l &

a9 guFoz 84 gal, 34 9 A 7P
9el, &9 2alz =5 1080
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Table 15. Result of conservative treatment (45 cases)

Excellent

Fracture type or Good Fair Poor Total
Simple fracture
Posterior wall 4 3 4 11
Posterior column - 1 - 1
Anterior wall - — - —
Anterior ¢olumn 1 2 6
Transverse 2 4 9
Associated fracture
T-shaped — 1 3 4
Transverse and posterior wall - 1 1 2
Complete both columns 3 2 2 7
Anterior column and posterior hemitransverse 1 1 2 4
Posterior column and posterior wall — - 1 1
Total 14 12 19 45
(Percentage) (31.1) (26.7) (42.2) (100.0)
Table 16. Complication of acetabular fracture
Complication Conservative Surgical Reconstructive No. of
Tx. Tx. Tx. cases(%)
Infection — 2 —_ 2(33
Sciatic nerve palsy — - - 0( 0.0
Avascular necrosis 11 2 1 14 (23.0)
Traumatic arthritis 18 3 1 22 (36.1)
Myositis ossificans 2 1 1 4( 6.6)
Miscellaneous 14 3 2 19 (31.1)
Total 45 11 5 61
) AY el Table 17. Cause of death (4 cases)
Algk 483 sele &4 2 F ol Aldelglon] 4}
G gele 2 el SAZ Bz o Holm, 1 Intracranial hematoma 2
A WYED FA ALAZ dadon, uslx 1 Sepsis and acute renal failure
Sepsis and electrolyte imbalane 1

e g 2/0gol S AN BFY oz A
% o} (Table 17).

Aol APgH ez 7 FHAE FUAA 22 =47
534 Angd nAel % Aawy-s AAstgloedd,
Vaughn®' & vl 249 Agz ¥z 8L o
F Alzdgon Urist®+ #8d 84 A4S A
A8}l 2, Stewart 2 Milford’” & 28219 nid e &
S FA —elF (central fracture~dislocation) & %] 23}ef 2
AnE Buste]on], Knight$ Smith'® = 8zl w)F
T4 3AE ddA AJBo R A g5, Rowest Lowell
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+ A Ee
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