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Review of closed reduction techniques for femoral neck fracture

ZHU Xiao-zhong,ZHU Yi,MEI Jiong (Department of Orthopaedic Surgery,Shanghai Sixth People’s Hospital Affiliated to
Shanghai Jiaotong University School of Medicine ,Shanghai 200233, China)

ABSTRACT For patients with femoral neck fractures who plan to undergo internal fixation, satisfied alignment of fracture
ends is an important prerequisite for internal fixation stability and fracture healing. There are many reports on the reduction
methods of displaced femoral neck fractures,which can be summarized into three categories : First, the solely longitudinal trac-
tion of lower limbs , supplemented by other manipulations such as rotation and compression; Second, the resultant force formed
by the longitudinal traction of lower limbs and the lateral traction;the third is accomplished by vertical traction in the axis of
femur with hip joint flexed. Each reduction method has its own advantages, but no single method can be applied to all fracture
displacement. In this paper,some classical reduction techniques in the literatures are briefly reviewed. It is hoped that clini-
cians will not be limited to a certain reduction method,they should analyze the injury mechanism and fracture displacement

process according to the morphology features and flexibly select targeted reduction methods to improve the success rate of

closed reduction of femoral neck fracture.
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Fig.1 The deformity of external rotation is increased to  “unlock” the bone fragments. External rotation is maintained with manual traction. Abduction is

performed to relax the Y-ligament. Internal rotation in abduction with traction. This manoeuvre utilizes the hingelike action of the retinaculum and reduces

the fracture. Reduction has been obtained and secured. Internal rotation is maintained. Adduction tightens the Y-ligament and further consolidates reduc-

tion""”
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Fig.2 The surgeon stands on the side of the affected hip with one forearm
over the anterior thigh near the groin and the other forearm underneath the
thigh near the popliteal space with hands clapsed together. The angle of the
declination is restored by reduction pressure applied by raising the knee
with the lower forearm while pressing the proximal part of the distal frag-
ment with the upper forearm. This force , combined with the internal rotation
of the thigh and the foot plate,reduces the fracture. The foot plate is then
manipulated into a slight internal rotation so that the reduced neck is paral-

lel to the floor and the excess traction is reduced on the affected side'
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Fig.3 Garden recommends that the reduction can be accomplished by
the resultant (R) of a combined lateral and longitudinal pull parallels the

long axis of the femoral neck'
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Fig.4 Two assistants are necessary for Whitman method. Both limbs, ex-
tended and under manual traction, that on the injured side being slightly
rotated inward , are then abducted to the full limit; the surgeon meanwhile

lifting the pelvis,which helps to reduce the fracture together with the ten-

sion on the capsule'®’
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Fig.5 Lateral traction on the femur and countertraction on the pelvis,with both extremities straight. Inversion of the whole limb while lateral traction at

the hip at its maximum. Longitudinal traction abduction ,and slight hyperextension of the affected limb,combined with lateral traction. Reduction accom-

plished with the affected limb maximally inverted"”’
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Fig.6 The surgeon stands with his back to the patient by placing the injured leg over his shoulder,
with the hollow of the knee resting on the latter; at the same time gripping the lower leg firmly with

both hands and pressing it against his chest. The pull on the leg is then done with the shoulder. Dur-

ing the reposition the leg is rotated inwards 25° to 30° degrees ,and when the manoeuvre is complet-
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ed,its result is controlled by straightening the two legs

[19-20]
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Fig.7 The injured leg is flex at the hip at ninety degrees,with the lower leg at 90° to the thigh. Direct manual reduction in the axis of the femoral shaft is

then made , together with slight adduction of the hip. In this position the thigh is internally rotated. The leg is slowly circumducted into abduction,the in-

ternally rotated position is maintained. Heel—palm test is used to decide whether the fracture has been reduced successfully'®’



<278 -

HRE A5 2023 4F 3 HEE 36 555 3 1 China J Orthop Traumatol , Mar.2023, Vol.36,No.3

AR AL e " i B A, PO A B )2
BT B AR AR T2 s WA A DA )
B E T RAATGADITEAL 48, WAHE L E
V& AL R e R, AR AL e v P 0k
A5

W6 4 £ 5 MRICT 7E Il K12 Wr 1 T ob H i 1

I, T8 B S B A R PR GRS i 3 RS A

AR T A R AR . XA B T AR

Prat e pL e A [ 4 5207 05 s, AN s 20 52 oz 3k

X JB B Sk M B BT 3 R 452403 0 %o — SE 4 A AL A

B M O AN P R I P T B VDT R4S, R i) ko

FALAE AL E B E AR L B R, WiA T—2

AL H H AR ORI R A, R Tk A7 6

A,

5% 3k

[1] AZAR F M,BEATY JH. Campbell’s Operative Orthopaedics [M ].
14th Edition. 1600 John F. Kennedy Blvd.:ELSEVIER MOSBY,
2021:2910-2914.

[2] GARDEN R S. Reduction and fixation of subcapital fractures of the
femur[J ]. Orthop Clin North Am,1974,5(4) :683-712.

[3] HE M,HAN W,ZHAO C P,et al. Evaluation of a Bi-planar robot
navigation system for insertion of cannulated screws in femoral neck
fractures[J ]. Orthop Surg,2019,11(3):373-379.

(4] XsEdm 5 77 0k, X8V, 5. B S04 I oN [ AR I Sk 3R

BE B AH O B 2R 43 B B AR G B R T A (T ). o [E B £5,2020,33
(8):750-757.
LIU G H,JI W B,LIU J T,et al. Analysis of related factors and e-
valuation of quality of life of osteonecrosis of femoral head after in-
ternal fixation of femoral neck fracture[J]. China J Orthop Trauma-
tol,2020,33(8) :750-757. Chinese.

(ST WA, PR A, 20, 55 PG S A0 in s 2 0 BRET 9 18 2 VR U7

o AR R SR T R T RO (T ] P 45 ,2018,31(2)
111-114.
HU X,LIU B J,WEN X M, et al. Clinical observation of closed re-
duction and compression cannulated screw fixation for the treatment
of femoral neck fracture in young and middle-aged patients[J].
China J Orthop Traumatol ,2018,31(2) : 111-114. Chinese.

[6] LEADBETTER GW. A treatment for fracture of the neck of the fe-
mur[]J ]. J Bone Joint Surg Am,1933,15:931-940.

[7] CLEVELAND M,FIELDING J W. A continuing end-result study of
intracapsular fracture of the neck of the femur[J ]. J Bone Joint Surg
Am, 1954,36(5) :1020-1030.

[8] WHAL, FRAB, I R, . I R IWLIE 400 S 25 bR iR B AT/ e E
FUE TS AL O BT N EE AR B R R [T]. S e
W4 ,2021,36(10):1019-1022.

QING Z,XU C,ZHI L Q,et al. Application of screw placement with
attachment point of gluteus maximus as reference mark in closed

reduction and internal fixation with hollow screws for femoral neck

[11]

[12]

[15]

[16]

[17]

fractures [J ]. Chin J Bone Joint Injury,2021,36 (10):1019-1022.
Chinese.
KING T. The closed operation for intracapsular fracture of the neck
of the femur. Final results in recent and old cases[J]. Br J Surg,
2005,26(104):721-748.
SMITH L D. Hip fractures ;the role of muscle contraction or intrin-
sic forces in the causation of fractures of the femoral neck[J]. J
Bone Joint Surg Am, 1953,35(2) :367-383.
MCELVENNY RT. Roentgenographic interpretation of what con-
stitutes adequate reduction of femoral neck fractures[J ]. Surg Gy-
nec Obset, 1945,80:97-106.
BRUECKMANN F R. An evaluation of closed reduction tech-
niques for femoral neck fractures[J ]. Clin Orthop Relat Res, 1990
(251):168-170.
PHILLIPS G W. Fracture of the neck of femur;treatment by means
of extension with weights,applied both in the direction of axis of
limb , and also laterally in axis of neck ;recovery without shortening
or other deformity[J ]. Am J Med Sci, 1869,58(116) :398-400.
WHITMAN R. VII. A new method of treatment for fracture of the
neck of the femur,together with remarks on coxa vara[J]. Ann
Surg,1902,36(5) : 746-761.
WHITMAN R. A critical analysis of the treatment of fracture of the
neck of the femur[J]. Ann Surg, 1914,60(4 ) :485-492.
WHITMAN R. The Abduction of the Treatment of Fracture of the
Neck of the Femur[M]. Meeting of the New York Surgical Soci-
ety,1924:374-391.
BOZSAN E J. A new treatment of intracapsular fractures of the
neck of the femur and legg-calvé-perthes disease. technique[J]. J
Bone Joint Surg Am, 1934,16:75-87.
RUTH CE. Fractures of the femoral neck and trochanters[J]. ] Am
Med Assoc,1921,77(23):1811.
HANSSON H E,HELLQREN E Q. Some experiences with treat-
ment of collum femoris fractures by Sven Johansson’s method [J].
Acta Orthop Scand, 1935,6(1/2/3/4) :77-91.
JOHANSSON S. On the operative treatment of medial fractures of
the neck of the femur[J]. Acta Orthop Scand,1932,3(3/4) :362-
392.
AT, ZEAR L. LB S T A IG5 P [ R T R T TR
U] A E 45,2021 ,34(3) 1 195-199.
ZHAO Y ,QIN W K. Focus on the evaluation and some questions of
internal fixation for femoral neck fracture[J ]. China J Orthop Trau-
matol ,2021,34(3):195-199. Chinese.
SR A SR AR, A N T S R s O AT N B E TR
I e I B T S AT A I AR RO e [T ). R 45,2018,
31(2):103-110.
ZHANG L Z,GAO J,ZHANG Z C,et al. Comparison of clinical
effects of total artificial hip replacement and cannulated screw fix-
ation for the treatment of displaced femoral neck fractures in el-
derly patients[J]. China J Orthop Traumatol ,2018,31(2):103-
110. Chinese.

(A SCH R Wl H 1B :2022-07-15)





