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Fig 1. (A) A 40-year-old female with both column
fracture of the right acetabulum and iliac
wing fracture. (B) The fracture was treated
with plates and wires through
transtrochanteric approach. (C) In 3-year
follow-up, although the joint space and
congruency are well preserved, radiograph
shows heterotopic ossification around the hip
joint. But muscle function and range of
motion are satisfactory.



Y CEYS OI8% BER U7 #UA 2R NE - 619

A& Y F UL AN F3F k2 7Ho)
ol Aol oy BEY FEAY A BE
29| Al of 3 gol glow thHAL ] Bfitol
U o E2F FYA AL B4 M4 5o dEE
753 QuPlezBussi ag ny 244 £
AR ZE g AAR] B R HAZ AHH T
1 ole] B E ulE o1 glon AAESY 4T
AR A S E HE QAT AAE Lo R
EAG RS ANA AR AAE AR FES
& oe & fAET A, F AN sy EX
=& Ato] ol A collateral circulation®] 2] & 5 7] uf&-of
HE2 A} A = A3 ALE E

FHZ X739 oAy &4 v FH A A
B2 3% 4 e 288 S shtog®
Letoumel =} Judet'® 2 & & sl gel A2 474 &
A& 11%E RITHAT Matta 52 5838 Q720
X 9%, AR 70X 5%2 B8k AAE
o] AS A A Hoid HAZ ANAE =EAA o
ol &4 HAPT & F YU A A &
Aol Yehd dle flo] Al 3F AA4Y &3
AYE 137 & F AT & e A4 &4
o uhgk 4= 9k Alg €t

AR AFE A UE WA 59 &Jes
e 2% FEA JAp AT 5 Utk AAESY
RS 1894 F8A HAZL A= F3A
TEE) Fur g7t FNEH Y $AZ o i F
FF R ¥ £44o] ButH oy F5EHT
HARR BFEAdd e A58 AFAdo] ol
(pyriformis)Z} 2] A2 Alojel] glojok i E Y E A F
o o] =42 ¥ & 4 gl o] e HAF 3l
wzogrx B4d 24 43, FHY 4 oF,
A, ZAE A9 Fol o o] F /Mg 4z
AL BREAE AAEvT BA & 35% 7HA] 9
s B4 I E Rty Au
1,3,5,6,7,11,12,15,18,32.33)_ 1.1 Z]—%B] 761‘?' %%@.% 13“5 g\
Qom o gdE hAAR FEolu AHTY %3
LR Il e he )

- Zdo £43 A7 F ojiA F3l FAY9
18%091 4 90%7+X) E8A BRI T gl ABAED
Senegas 92 47} S @Y & o] &3 F 4% A o)A
A 23 A3 A BFH AAE LTy Bs)

AL Alonso 5V EYF Y02 £ F 13%0
A grade 3014k} o] 24 st BAECH o] F
5%5te] ol #E S5 ANE Ytz
819l o} Sicbenrock $02- A v} g 0] 44 F2} gho] #
YA AP o|EL F¢F HERY AY
& ZA2YA 81T AZ J& R0 Eol Y& JAZ
o] Aglo} vhE) o} e &4 HAazalw ojn|g)
= ol2A F3to) VI E &Y F Utk SIS,
ol 5] Y3t AR AREL ATHE] 2YE
outd Eojg FAST 310 1} Heck $192 1w
B 238 AN EE 10%9 4] grade 4] A § ©]
24 FH7h 2SI Ak ARES A 5
& A, To) AU EA S} ot 8 & AAEA 3t
o 5elol A WAL A 0 2 o] 24 F7} AFHA
out o] F4dlolME YAF ol 715 A A A7}
2191t} Letoumel 3} Judet'®2 AR 24 € 3
A %3 KocherLagenbeck ©€H-& A3 3 3148 =
26%6) 4 ol 24 F87H A ATHE 83 DeLee o
Chamley™= Q18 288 A &4 NPT AR
A@gol olhy Foe) WL E 277X ST
3 3e] QAR AF o] o9 N E FIHANTH
3 H7)E o8 $n 9 d2e) Aot v & M3
o A% $&7He] SNETNEE $E 5 3
S A ZAEHT

3% ARG Mol ths)A Letournel 7
Judet' 02 &2 AR AR ATt AT GF
2 1A gy YAF FA $ANA 1
QRS AR Ao 6% EFHRS AEL § 7
So| 3% MIEE B TaAT ARES 7S
T P 383 FAA} 25 JEo] sHeA T8
A 1EE BAPY Ao YehtA gstou A
Bo] 2ARAY A$elE 58 F 38 60%)ANA
A% THEG0| LA Bt FEA) HE FUE
R} 9 4% BAP e WA st DHE BA)
A& L+ ok

H T 30 HF A AE Ao H]T 2HA
Z9HE7) % S ol o] & FFWe) £ F7)7}
A7 WEY REOZ Hol: A5} Atk oY #
A% ZHRAL YA 3713 olH &u AREL
cerclage wiringS- o] &3le] ¥ A ¥ PdtA I

A& T 33U tHFg. 2).



620 - RFARYA/HL4A A4z

AR
¥ 99 k32 Folsh shol T 3B,
T4, BA WRY TAWAA, ¥ E4E BESE
o A2 ol H4 T WO R AR

FeAl 4 =edds A2 W

REFERENCES

1) Alonso JE, Davila R, and Bradley E : Extended
iliofemoral versus triradiate approaches in
management of associated acetabular fractures. Clin
Orthop, 305:81-87, 1994.

2) Bauer R, Kerschbaumer F and Poisel S : Posterior
approach to hip joint In: Operative Approaches in
Orthopaedic Surgery and Traumatology. Stuttgart,
New York, Georg Thieme Verlag, 106-109, 1987.

3) Bray TJ, Esser M and Fulkerson L : Osteotomy of

Fig 2. (A) A 38-year-old male with transverse
fracture of the left acetabulum. (B) The
fracture was treated with plate and cerclage
wiring through triradiate approach. (C) In
3.5-year follow-up, radiograph shows an
exellent reduction and the joint space is well
preserved.

the trochanter in open reduction and internal fixation
of acetabular fracures. J Bone Joint Surg, 69-A:711-
717, 1987.

4) Brooker AF, Bowerman JW, Robinson RA and
Riley LH : Ectopic ossification following total hip
replacement. Incidence and method of classification. J
Bone Joint Surg, 55-A:1629-1632, 1973.

5) Charnley J and Ferreira A : Transplantation of the
greater trochanter in arthroplasty of the hip. J Bone
Joint Surg, 46-B:191-197, 1964.

6) Clarke RP, Shea WD and Bierbaum BM :
Trochanteric osteotomy. Analysis of pattern of wire
fixation, failure and complications. Clin Orthop,
141:102-110, 1979.

7) Courpied JP, Desportes G and Postel M : Une
nouvelle trochanterotomie pour 1 abord postero-
externe de la hanche. Rev Chir Orthop, 77:506-512,
1991.

8) D’ Aubigne RM and Postel M : Functional results of



A% CEHR °8% BT U7 B LY NE - 621

hip arthroplasty with acrylic prosthesis. J Bone Joint
Surg, 36-A:451-475, 1954.

9)Delee JG and Charnley J : Radiological
demarcation of cemented sockets in total hip
replacement. Clin Orthop, 121:20-32, 1976.

10) Ebraheim NA and Wong FY : Sliding osteotomy of
the greater trochanter. Am J Orthop, 26:212-215,
1997,

11) Glassman AH : Complications of trochanteric
osteotomy. Orthop Clin N Am, 23:321-333, 1992.

12) Heck BE, Ebraheim NA and Foetisch C : Direct
complications of trochanteric osteotomy in open
reduction and internal fixation of acetabular
fractures. Am J Orthop, 26:124-128, 1997.

13) Helfet DL and Schmeling GJ : Management of
complex acetabular fractures through single
nonextensile exposures. Clin Orthop, 305:58-68,
1994,

14) Lanzansky MG : Complications in total hip
replacement with the Charnley technique. Clin
Orthop, 95:174-192, 1973.

15) Letournel E : Acetabular fractures, Classification
and management. Clin Orthop, 151:81-106, 1980.
16) Letournel E and Judet R. : The Kocher-

Langenbeck Approach. In : Fractures of the
Acetabulum. 2nd ed, Reginald AE, Berlin,
Heidelberg, New York, Springer-Verlag, 364-373,

1993.

17) Liebergall M, Mosheiff R, Low J, Goldvirt M,
Matan Y and Segal D : Acetabular fractures. Clin
Orthop, 366:205-216, 1999.

18) Lindgren U and Svenson O
transtrochanteric approach to the hip. Int Orthop,
12:37-41, 1988.

19) Matta JM : Fractures of the acetabulum : Accuracy
of reduction and clinical results in patients managed
operatively within three weeks after the injury. J
Bone Joint Surg, 78-A:1632-1645, 1996.

20) Matta JM, Anderson LM, Ebstein HC, and
Hendricks P : Fracture of the acetabulum. A
retrospective analysis. Clin Orthop, 205:230-240,

A new

1986.

21) Matta JM, Mehne DK, and Roffi R : Fracture of
the acetabulum. Early rtesult of prospective study.
Clin Orthop, 205:241-250, 1986.

22) Matta JM and Merritt PO : Displaced acetabular
fractures. Clin Orthop, 230:83-7, 1988.

23) Mears DC and Rubash HE : Extensile exposure of
the pelvis. Contemp Orthop, 6:21-31, 1983.

24) Pennal GF, Davidson J, Garside H and Plewes J :
Results of treatment of acetabular fractures. Clin
Orthop, 151:115-123, 1980.

25) Reinert CM, Bosse MJ and Poka A : A modified
extensile exposure for the treatment of complex or
malunited acetabular fractures. J Bone Joint Surg,
70-A:329-337, 1988.

26) Routt Jr. ML and Swiotkowski MF : Operative
treatment of complex acetabular fracture. J Bone
Joint Surg, 72-A:897-904, 1990.

27) Rowe CR and Lowell JD : Prognosis of fracture of
the acetabulum. J Bone Joint Surg, 43-A:30-59,
1961.

28) Schmidt CC and Gruen GS : Non-extensile
surgical approaches for two-column acetabular
fractures. J Bone Joint Surg, 75-B:556-561, 1993.

29) Senegas J, Liorzou G, and Yates M : Complex
acetabular fractures. Clin Orthop, 151:107-114,
1980.

30) Siebenrock KA, Gautier E, Ziran BH and Ganz
R : Trochanteric flip osteotomy for cranial extension
and muscle protection in acetabular fracture fixation
using a Kocher-Langenbeck Approach.. J Orthop
Trauma, 12:387-391, 1998.

31) Tile M : Fractures of the pelvis and acetabulum.
Williams and Wilkins Baltimore, Md, 171-247,
1984.

32) Volz RG and Brown FW : The painful migrated
ununited greater trochanter in total hip replacement.
J Bone Joint Surg, 59-A:1091-1093, 1977.

33) Won CH : Management of acetabular fractures.
Problem case study: Complications of acetabular
fracture management. J Korean Hip Society, 11:137-



622 - QRFARYA /AR R4

139, 1999. acetabular fractures. J Korean Hip Society, 11:121-
34) Yoon TR : Evaluation and surgical approach in 127, 1999.

Triradiate Approach in Surgical Treatment of
Complex Fracture of Acetabulum

Kang-1l Kim, Kyung-Hoi Koo, Bun-Joong Kang, Hyung-Bin Park,
Sun-Chul Hwang, Soon-Taek Jeong, Hae-Ryong Song, and Se-Hyun Cho

Department of Orthopaedic Surgery,
Gyeong-Sang National University School of Medicine, Chinju, Korea

Purpose : To determine the advantages of triradiate approach in complex acetabular
fractures, the results were reviewed for 24 patients who had open reduction and
internal fixation of complex acetabular fractures with a triradiate approach.

Materials and Methods : Twenty four patients were followed for a mean of 3 years
after the operation. All patients with complex fractures of the acetabulum were treated
with open reduction and internal fixation using Y-shaped triradiate incision, osteotomy
of the greater trochanter, and arthrotomy of the hip joint. In 13 patients the fracture was
fixed with reconstruction plates and in 11 patients the fracture was fixed with the plates
and wires.

Results : All fractures united and no patient required subsequent total hip
replacement arthroplasty. Four patients had heterotopic ossification without serious
limitation of motion of the hip and one patient had grade IV lesion as defined by
Brooker et al, which limited motion of the hip enough to impair function. Six patients
showed posttraumatic arthritis at the latest radiograph. The overall clinical result was
excellent for 7 hips, good for 13, and fair for 4 as defined by d’ Aubigne and Postel.
The radiological result was excellent for 13 hips, and good for 6 as defined by Matta.
One femoral head necrosis was observed at the latest follow-up.

Conclusion : A triradiate approach provides a good extra and intraarticular access to
complex fracture of the acetabulum, which facilitates an accurate reduction, rigid
fixation, removal of loose osteochondral fragments and management of labral injury,
without increased morbidity of the hip joint.

Key Words : acetabulum, complex fracture, triradiate approach, open reduction
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