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Proximal Femur Fractures

Updates on Treatment of Femoral Head Fractures

Ji Wan Kim, M.D,, Ph.D.” and Jae Hyun Kim, M.D.
Department of Orthopaedic Surgery, Haeundae Paik Hospital, Inje University College of Medicine, Busan, Korea

Fracture of the femoral head is relatively uncommon and usually caused by high energy injury. The femoral head fracture combined with hip
dislocation results in severe damage to the hip joint, and therefore has been associated with poor functional outcome. The principle of the
treatment is composed of urgent reduction of the dislocated hip and early anatomical reduction, with the goal of restoring a congruent and
stable hip. In an effort to reach that goal, several methods have been used for treatment of the fracture after closed reduction of the hip.
The purpose of this article is to review the indication of surgery, surgical methods, surgical approach, and clinical outcomes.
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Figure 1. The Pipkin classification. (A) Type I, femoral head fracture inferior to the fovea centralis. (B) Type I, fracture extended superior to the fovea
centralis. (C) Type IIl, any femoral head fracture with an associated femoral neck fracture. (D) Type IV, any femoral head fracture with an associated
acetabular fracture.

Figure 2. (A) A 68-year-old female had a left hip dislocation with Pipkin type | femoral head fracture. (B) Anteroposterior of both hips and (C, D)
computed tomography showing congruent hip and anatomical reduction (<2 mm) after closed reduction. (E) One-year-follow up X-ray showing no
evidence of osteonecrosis of the femoral head or arthritis.
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Figure 3. (A) A 24-year-old female had a left hip dislocation with Pipkin type Il femoral head fracture. (B) Anteroposterior of both hips showing
successful reduction, but non-anatomical reduction of the femoral head. (C, D) Internal fixation was performed with headless screws using the Smith-
Peterson approach. (E) Two-year-follow up X-ray demonstrating heterotopic ossification, but no evidence of osteonecrosis of the femoral head or
arthritis.

Figure 4. (A) A 52-year-old male had a left hip dislocation with Pipkin type Il femoral head fracture. (B) Failed reduction resulted in an emergency
open reduction and internal fixation. A photo showed a posteriorly dislocated femoral head. (C) After surgical dislocation, the left femoral head and
neck were exposed. (D) After anatomical reduction, provisionary K-wires were fixed. (E) Internal fixation with headless screws was performed. (F)
Postoperative X-ray showing anatomical reduction and congruent hip. (G) Two-year-follow up X-ray demonstrating mild heterotopic ossification, but no
evidence of osteonecrosis of the femoral head or arthritis.



Ji Wan Kim and Jae Hyun Kim

Table 1. Treatment Options for Femoral Head Fractures according to
Pipkin Type

Pipkin Treatment

type Surgical Preferred approach*

| Internal fixation, Anterior
Possible excision,
Prosthesis (elderly)

[l Internal fixation, Anterior
Possible excision,
Prosthesis (elderly)

Il Internal fixation of the neck and head,  Anterolateral,
Internal fixation of the neck, +/- anterior

possible excision of the head,

Prosthesis (elderly)

|V Internal fixation of the acetabulum Posterior or

surgical dislocation

*If the hip is not reducible by closed method, a posterior approach
is favorable. Nonsurgical treatment is possible in the presence of
anatomic or near-anatomic reduction, a stable hip joint, and no
incarcerated fragments

HESIHA AloF Bhe 9 I3 17138 8ol = 9= Ao
thFig. 4).*" Trochanter flip osteotomy= W& T E] 34 Zwe
13 8.2 (medical circumflex femoral artery deep branch)S H=
F 4~ 9= % 7] 24 Kocher-Langenbeck =89-S 53l 5

2 T AR
=B e FED)

of thel g Bl AA S50 HBe

% 7|50 9 Re BIEL APk o]l &7 Tl

A2 % S ofE A Fuje] 45 BAE I 5 ek 5

&7 BT o83 e TF T 4% ANE Avinyl of

ol Bslgie e 42 el o) e 2 2
A

Ao Hlmi= H]s:

N 1o x0

o>

ol

ol 44 B31Z0] 7| Wit shgick

A ANS A G B L8] WS M 4
Gt U RA T YAFL ol g3 X RWe| HT A ¥
g, HEAL ol 83k T Ul felA AL S 7%l
TG A eSS H LS 5 g ST R B

o
7h 82 g3dol qlo] A 91¥ Pipkin I3 ZEoIA BEES ol&
=

=z 273 Yozl 24

8 AR B A o2
] o] QIth(Table 1).*" T4 APOIOﬂ 7]
zzke T U $2lA7t Hol A
4 % glong Aot
U], AAHEE Ao Sx|of thet Pk 5& Xﬁ
719] EeEoA= tE Z52 1/3 0|5kl -9 ZHE

R

mlm i

Q. ro

2
Moo

m]-_{ ri,
Ly
U e g

rick

ofr

—-

rir

o

0 T
9 (o]

0
ol
)
K
o
)
m o
o
sk

(e

N
flo ..
29 o
o

(o)
o

/i

o] AAEE ook Hg stgATE IR BioAs 24
HoE AA T3 Wagsh o+ 3l 5k 9
ot o] i ZHE AAS AHske o QlojAl esior &

2 ZHo| 97|94 897t mgEojof gt Zw ol 2717}
AL BH7F o] Yago] of2E H¢, AT Fobrt Yot
Z] 9F= Z20kol GhHol| 9x|5k= Pipkin [8<] H-$ ZH A A&
] fSiikels

= AT 4= ok Z4Wo] 21 Pipkin I3} Zo] Z4Ho|

Fofot ol SABHE Aol vlPe} 4 I Rl
A AFEIE Lol Lhs Roln 2 g4l 4850l H 5 9

At} Kim 5] 25+ Pipkin I, 1@ 2] ZolM T8 A|71&
= Al A At ”EH@.EE EFoteg 7kt LHTJQ%

F

m{o

ﬂﬂ
2
=
kel
o,
ok
rr
=
& m

fu r& >
ox MH
ot

o2
ol
-

Y= (femoral head reduction osteoplasty)
2o AE 29k A5k 913 Gagata 578
By ulR% Bt 1910 FATL olAlshe Rl
o a7fElR oL} T iy B ofy
ol o] Ba7} A5k Aso] AE
HW%OI‘% %l 7‘41; 313:] OH =AU
011:]-917 19 o

b

i
3

>
-
E
rlo
)
°
iu)

T
i)
Mo

Rl
-

i

mﬂ%

ol

40 @ R
cE

ox o

o
2
rlo r
ol
X
2
>
r
o
2
2
]
iﬂ
LT
ok
o

offt 1
g
o
e}

]

7.

5

o
1o
fu)
_l'f_“

P o 2= thefRt 71t=0] ARSE L glon ft L
ARES 0]8%F countersunk interfragmentary 3.5- or 2.7-mm lag
screws, A7 4EF AR (self-compressing screws, Herbert [Zim—
mer, Warsaw, IN, USA], Acutrak [Acumed, Hillsboro, OR, USA],
Headless compression screw [Synthes, Oberdorf, Switzerland])2} A
| S4> H(bioabsorbable pin) 5©] 1T, S} 9 washere} SHA| Ak
B3t 3 mm F AR washeret AR 2] 2 Qs =%
St AIE Zeffsto] g EFolle F4e Yag=o] ohvzkaL
ShTE” i 5 ZE ] 14 Al ojyit Yy B Aeshs
A W Z(UARD o] W W2 S29A] s AF oo



175

Updates on Treatment of Femoral Head Fractures

AAAZI= Aol a3t o2t o]wollA w27t §le WA
o] =t

6)

o
o
ith)

i)

o]g
T
o

2

315
n =2
Yo
o

£
éd
T N
N

ox HI

k1
o

_1
O He oX

2
2
[
fT
i
58
(T
S
Mo &
=2

oM.

_1
i
k)
e o & & g A

ox = oy

o
MO O

o K
2
ro

0 o
o 2

o &
T

=
BoRom

ol o
Ogg r
Q.

©

]

:{O%HE
]

1o
ol

>u
K
N
g9
i
Y

o ot
olN
o
u
rr
1o

ox, o
>
v

§
o

ol
1
ol
ol

(SN

fo
oy
fo

>

)

r
wa oo o

r

)
iy
b
BNz
H—I
N

)

)

4 o O

lo i

b

&

ol ol wl

Ylm A RSOk TRt B

A A Ak

-+
=2

o X

-

o nZ B
gk Lo

k=l
i)
2 oz
2

R

=
-
il
e %
o
ol

i
o
o,

ok oX
2 i

fr oy

g

g e
o ol rr
5%

(o
U

disto] Tz &5t 3 2 o EAgst
Y T 6A|17E o)A Al A s = 72 Ty
Lo} Bulkslo] 1.79%-40% =R
1-;]_'4.14,1(» EHQ /pé 3’4}\]‘15 _/'\_% t)]_l
2|55 AT Lo A TS, oo tidt AR 2=

BExjof| QlojA] R v o4&

(vascularized fibular graft) ¥ THElE =2 Wo] Al4E 4=

L o

o
€

u:_?im?.i;g_q-u:

L

b

oo rr
©
o\
N
e
=)

0.

JLE O
=5 74

09,
E:
X

9

<
s
ox
1
2
)
fol
Yo
o
N

—lOlr
2
[m|
=
o
N
)
ne
oz
&t
ot
do T

d

2 Z7HQl %o I @5ttt
NA 6%-64%E thFstA &
7} Z7kscka s tHFig.
Al A FHEE sk 2uke

32
o
N
EE
oL
o

|

oy A

rlomk
cE n i

i
T

>

P

\
2

N

AN
)

e
ol rO
ol o

e

R0
ox ol

2 . o
o Rl oy

R o

U

W

wh ol e oo > 2> e U

2

rr

)

=
i
e
2
£ K
N
N
"

z 3
Lk

30
rr
oM.
o

Jn r
d

T
o%
N
Jr
ox
o
kd
i)

ol
-

o
R
oX

[o

>,

o,

)

ruon

rE

o o9
K
rir

r
1

)
]
-

CONFLICTS OF INTEREST

The authors have nothing to disclose.

REFERENCES

. Kim JW, Chung HW, Jeon TS, Shim HN, Yoon TY, Kim YC.
Traumatic femoral head fracture without hip dislocation: a
case report. Hip Pelvis. 2012;24:256-60.

. Brumback RJ, Kenzora JE, Levitt LE, Burgess AR, Poka A.

Fractures of the femoral head. Hip. 1987:181-206.

Butler JE. Pipkin Type-II fractures of the femoral head. ]

Bone Joint Surg Am. 1981;63:1292-6.

Hougaard K, Thomsen PB. Coxarthrosis following trau-

matic posterior dislocation of the hip. ] Bone Joint Surg Am.

1987;69:679-83.

. Epstein HC, Wiss DA, Cozen L. Posterior fracture dislocation

of the hip with fractures of the femoral head. Clin Orthop

Relat Res. 1985;201:9-17.

Suraci AJ. Distribution and severity of injuries associated

with hip dislocations secondary to motor vehicle accidents. ]

Trauma. 1986;26:458-60.

Droll KP, Broekhuyse H, O'Brien P. Fracture of the femoral

head. ] Am Acad Orthop Surg. 2007;15:716-27.

Pipkin G. Treatment of grade IV fracture-dislocation of the

hip. ] Bone Joint Surg Am. 1957;39:1027-42 passim.

Roeder LF Jr, DeLee JC. Femoral head fractures associ-



176

10.

11.

12.

13.

14.

15.

16.

17.

Ji Wan Kim and Jae Hyun Kim

ated with posterior hip dislocation. Clin Orthop Relat Res.
1980;147:121-30.

Browner BD, Jupitor ], Levine A, Trafton P. Skeletal trauma:
basic science, management, and reconstruction. Philadelphia:
Saunders; 2003. 1657-90.

Stannard JP, Harris HW, Volgas DA, Alonso JE. Functional
outcome of patients with femoral head fractures associated
with hip dislocations. Clin Orthop Relat Res. 2000;377:44-56.
Swiontkowski MFE, Thorpe M, Seiler JG, Hansen ST. Opera-
tive management of displaced femoral head fractures: case-
matched comparison of anterior versus posterior approaches
for Pipkin I and Pipkin II fractures. ] Orthop Trauma.
1992;6:437-42.

Ganz R, Gill TJ, Gautier E, Ganz K, Kriigel N, Berlemann U.
Surgical dislocation of the adult hip a technique with full ac-
cess to the femoral head and acetabulum without the risk of
avascular necrosis. ] Bone Joint Surg Br. 2001;83:1119-24.
Kloen P, Siebenrock KA, Raaymakers ELFB, Marti RK, Ganz
R. Femoral head fractures revisited. Eur J Trauma. 2002;28:
221-33.

Masse A, Aprato A, Alluto C, Favuto M, Ganz R. Surgical hip
dislocation is a reliable approach for treatment of femoral
head fractures. Clin Orthop Relat Res. Published online May
21,2015.

Keene GS, Villar RN. Arthroscopic loose body retrieval fol-
lowing traumatic hip dislocation. Injury. 1994;25:507-10.
Svoboda SJ, Williams DM, Murphy KP. Hip arthroscopy for

osteochondral loose body removal after a posterior hip dislo-

18.

19.

20.

21.

22.

23.

24.

25.

cation. Arthroscopy. 2003;19:777-81.

Park MS, Her IS, Cho HM, Chung YY. Internal fixation of
femoral head fractures (Pipkin I) using hip arthroscopy. Knee
Surg Sports Traumatol Arthrosc. 2014;22:898-901.

Marchetti ME, Steinberg GG, Coumas JM. Intermediate-
term experience of Pipkin fracture-dislocations of the hip. ]
Orthop Trauma. 1996;10:455-61.

Kim JW, Chang JS, Bae JY, Kim J]J. Outcomes of treatment
for femoral head fractures with hip dislocation: review of 20
cases. ] Korean Hip Soc. 2010;22:298-304.

Park KS, Lee KB, Na BR, Yoon TR. Clinical and radiographic
outcomes of femoral head fractures: excision vs. fixation
of fragment in Pipkin type I: what is the optimal choice for
femoral head fracture? ] Orthop Sci. Published online May 8,
2015; doi: 10.1007/s00776-015-0732-6.

Bartlett CS 3rd, Birch CE. Femoral head reduction osteo-
plasty for fracture dislocation: a surgical technique. Injury.
Published online March 10, 2015; doi: 10.1016/j.injury.2015.
03.003.

Gagala ], Tarczynska M, Gaweda K. Fixation of femoral head
fractures with autologous osteochondral transfer (mosaic-
plasty). ] Orthop Trauma. 2014;28:226-30.

Yang KH. Principles of fracture management. Seoul: Panmun
Education; 2013. 581-92.

Hillyard RF, Fox J. Sciatic nerve injuries associated with
traumatic posterior hip dislocations. Am ] Emerg Med.
2003;21:545-8.



177 pISSN : 1226-2102, eISSN : 2005-8918

J Korean Orthop Assoc 2015; 50: 171-177 e http://dx.doi.org/10.4055/jkoa.2015.50.3.171 www.jkoa.org

Symposium

ElE 297 2

o] 25 A0 ulwH S8 R gl 1 oux] AR s|olekc) gl S e 2R 2Ae kel AT $AS
of7[ste] ot 4] ok Tm kA ol tE B 2 A|Re] 128 1k gl gt Z2b6]] Rt 2710 ot

A e ofF] Ao dAE Qiﬁﬁ S e /iolﬁk OIE A b o] A &S] ot A= Wy
2] 7PAP7E Al = Qe 2 Sdolke HiE S el i Ao R s, ee Al A

o] Qlobx 14} Bk,

AMQITHO: THELS, TiE| &5 iRl &% 22 X=

T4l 20151 62 42! AIRKKER 20154 62 82

“EHQIXIX} Z x| et
A SHE2OHT SHERLHZ 875, QIX|CHEw ofutrhst SHRCHENHE R Hade|utetu A
TEL 051-797-0668, FAX 0517970669, E-mail bakpaker@hanmail.net

CHePESIRISHS|X| @ A| 507 M| 35 2015  Copyright © 2015 by The Korean Orthopaedic Association
“This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.”



