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DTRODY CT IO

Fractures of the meck of the femur have always presented
great chalisnges to orthorsedic surgeons and remain 1o many
ways today the unsoived fractures as far as treatment and snd
results are concerned. #ith iifs expectancy increasing with
each decade, ocur socliety is becoming more and more a geriatric
socisty with signficant numbsrs ¢f hospitalized and nursing
home patients suffering from femorsl megk fractures, and their
sequelas. Hesults followinyg this injury apparently depend on
the extent of the injury, such as the amount of displacemsnt,
the amount of comuminution, end thus whether ths circulation
hasg been disrurted. The adequacy of reduction and fixation
will greatly affect the end results of femoral neck injury.
The history of tne developmant of ftreatment rationals for
femoral npeck fractures parallels the higtorical developdent
of orthorasdic surgery itself. Specific milestomes hsve
included the rrinciple of reduction by dymamic tractron, the
importance of anatomical reduction and its melntsnance in
plaster, the developmant of stable internsl fixzatron devides
and finsliy the develcpment of ;mplant arthroriesty that lsd
Lo the era of total joint repiamcemsnt. A follow up for tus '
different technigues used for treatment of femoral neck frac-
tures will show that thesa techniques have been greatly changed,
advanced and improved. Phillips, in 1867, introduced a techni-
que for lomgitudinal and latersl traction to be used in the

‘treatmsnt of femoral neck fractures tc elizingte "shortening or
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other deformity" Maxwell, in L976., reported tue succefiul use

of this technigue. BRuth, iz 1921, advocated closed reduction
and maintenance of ths reduction In a "phillips splint"™ for 8
weeks and non-welght bearing for 6 to 12 mounths post-traction.
Whitman ir 1904, after iptroduction of rosntgendgprals suggested
careful clossd reduction followed by bip spica immobilization,
This produced a few satisfactory unions but aisc sxtremely high
morbidity and mortality rates. (Quoted from Campbell's orperative

orth, 1980).

However, the first report of abtenmpts at internal fixzation
of femoral neck fractures was by Voo Langenbeck in 1850. Koenig
in 1875, Kicoleysen in 1B97; and Hey-Groves in 1916 used varius
internal fixation mgterial, but bscause of metsl incompatibitity

or materizl failures these were less ther optimal.

This was the start to treat femoral neck fractures'hy inte-
rnal fixstion. Howewver, the revival in the treatment of fract-
ureg of the neck of the femur by interpal fixaticn was mads
practical by the development of efficient spparstas for internal
fixation, by the development of relatively nonelectrelytic metals
gnd by the perfection of more efficient roentgenographig cbﬁtrﬂl.

{Quoted from campbell op. orth, 1980C).

Early in the development of the msthod of fixation the
fracture was exposed and reduction and internal fixgtion were
deone w%wnder direct vision. Now with good resntgenographie

control exposure of the feworasl meck in fresh fractures is not
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indicated unless the rsduction is unsstisfactory. Internsl
fixation using roentgepographic control may be dons wit
minimal surgery and with miniamsl injury to the blood suprly

of the femoral bezd and necks

Ingpite of all modern cencepts in treating femoral neck
fracture, it is still the unsolved fracture and still great

affort & work is needed to sclve it.
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Anatomy of the uprer end of the femur

The upper end of the femur eomprises a head, neck, a €re-—

ater and a lesser trochanters. (Fig. 1)

Ioe head:

It is not a perfect sphere. 1t is directed uwpwards,
medially and slightly forward to arlicuiabe with the scetabulum.
The surface of {he femorgl head is smooth, capred with hyalins
cartilage. This covering articular cartilage iz about 4 am in
thickness over the superior portion and 3 mz at the eguator

{Hoaglund etal, 1980).

Thes medial convexity of the bzad is marked a little below
and behind its centre by a small rough pit, the fovea, to

woicn the ligament of thw head of the femur is attachad.

The foworal asad is entirely intracapsular znd is encircled

by a fibro~cartilszyenous rim, the acetabular labrum.

The recks

It is an upward extesnsion of the shaft. It has two rounded
borders. The upper border is nearly bhorizontal and is pently
concave upwards. The lower border is straight.but oblique and
is directed downwards iaterai.y & backwards to meet the shaft
near the lesser trockanter. Tioe neck of the femur has two

surfaces, sz anteior surface which is flattened and its junetion
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with the shaft is warked by a pro-inent rough ridge, termsd the
intertrochanteric line, snd a josberior surface which is convex
backwards & upwsrdas in its transverse axis and coacave in its
long.axis ard-its -Junction with the shaft is marked by a rocunded

ridge (termed the intsrtrochanteric crest}

The neck is marked by suwlsruusvasculer forsmina especially
¢n ita sunterior surface and on the uipper part of its posterior
surface (Gray's Anatmy; 1976). Synoviol membrane covers btha
neck entirely anteriorly but posteriorly it covers only the

uprer portion of the nsck.

It arisss at the border of the msrgin of the articudiar
cartilage of the femoral kead and is refliscted omn the unger
surface of the capsule of the Lip joint. The cepsulas is atta -
ched st fthe Intertrochantsric line antafiorly and aprroxisately
15 e jroximal to the intertrochantenic erest pesteriorly, in
other word, the capsule is attached hzlfway along the femoral
neck posteriorly “enrath the sypnovial membrere, pericsteunm
covers the proximal fexwur
(Quoted from Hoaglund etal , 1980 J}. Hooglund, 1980
has shawn that ths periocsleum does not have g cambium lagFer om
the femerol neck.¥his accounts for the lask of peripheral cgllus
formgtdon in the heeliing process after fractures in this region.
therefore, healing iv femersl neek area depends on sndosteal

unicn alene.
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The neck inclings upon the shaft at an angle of gbout
125: ranging nearly Dsbween ll}°& 156o (Fig 2). This angle
is more obsuse in infanis, decreases with maturity notably in
the £first 5 ysars of life. Whe aungle iz known as the anple of

inglinstion or the vertical neck-shaft sngle (Saunders, 1977).

The neck of the feamur alsc does not lis in the sams plane
as the sheft, but it sets upor the shaft at an angle of aboutb
aQ
15 aoteriorly ®his is knowaas the angle of femoral torsicn

{(Fig 3) (Gray's Anatowy; 197Y6).

The femoral nask is about 5 cm iong. Its dismeter is tnres
quarters the diameter of the feworal head, allowing a greater
range of metion before impinging on the acetabular labram
(Harty, 1%%2). Tigure 4, shoas the differﬁnt values of superio-
ipfericr diameters and antero-posterior diamster of the neck as

well s bthe subtrochacteric -gpical distance (Saundarsi,lle??}.

The head of t .  femu— cverle.s the neck cortex but projects
Lost promiz:ntly posteriorly as doca the greater trochanter and
it. crest. This comb:nation increases the curved cufline of
the neck. T.g néck .osses a thick cortex anteriorly and later-
ally, postericrly the calcer reinforces the neck, # thin fragils
angulated certex is left at the lesser trochanter and subcapital

junction {Harty, 1982).
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Acetabulum

It is a deep cup shaced cavity on the latsral aspect of
the hip bone. It is about 3.5 cu in diasmeter (Szunder's
sulgiesl anatoay 1977). The lieum , ischium and publs shars

in ths formation of the acetabulum.

The srticular surface is a ¢—-sheped concavity covered witsh
braline cartilage. It is deficlent posteriorly foraing a gap

known as the scetabular noteh.

The scetabuium is despened by a fibrous rim enclosing the
head knmown as the labrum ascetabulare which countinue across the
acetabular #otch, plugging 1t and producing Hbe ftransverse
ligament which in turn gives attachement to the ligsmsnt of the

hezd of the fewmur.

The gentral non-grticulaxr pa:zt of the acetabulum is Enown
as the ecstabulsr fossza. It contains a pad of fat kpown as the

Haversidn pad (Lest in Anatomy; 1977) ’

Capsule of the hip deipt 3

It attaches around the labrum acetabulare and traunsverse
ligsment. Infrent it is attz:...8d %o thse intertrochantaric lina,
rosteriorly it is attached half way aslong the femoral neck.
From these attachsment tie fitres of the capsule are reflected
back along the neck constituting the retinacular fibres which
bind down the nutrisnt artsries thet pass along the femoral neck

.to supply the maJorpart of the head (Last in Anatowy; 1977).
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The fibrous czpsule consists of two ssts of fibres,
circular& lengitudinal. The circular are the deeper (zoma

crbicuisris) and foris an insigstic collar around the cid neck

Reinforein suigr liiadents:

a;) Tke ilio-fewmcral sigament (¥-ghoped lipament of Bipelow):

The stem of %he (I¥) arises from the iower helf of-the
anterior inferior illac syine and ths acetabular rim. The
divergent limbs arg attached %o the uprer and lower ends

of the intertrochanteric lins {(Fig 5).

b) The pube-femorzl ligemsnt:

Pasges from the iiio-pubkic eaire: -2 avd ebturater crest o

the capsnls oo the inferior rari of vhs neck.

¢) The ischio-femorzl ligement:

Arises from ths posterco—inferibr margin of the acetabulum
and continues into a band of fibres ruwining in the capsule

arcund the femoral neck . (Isst in Anatomy, 977).

The ligament of the head of the femur (the ligamsntum teres)

A& triangular ligament abtached by its gpex to the entero-superier
part of the fovea and 1ts bass is attacned by 2 bands one on sach

side of the zcetabular notch.

It is ensheathed by synovial membrane. It becosss tense with
seniflexion of the hip then adduction and relaxes with limb

abduction (Grays Anatomy 1976).
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Dse et al, iIn 1969 said that it had iit¥ls mechanical value
and does not contribute signficantly +to the blood surply of
the femorsl hesd.Itis supplied by & branch of the obturator
nerve and it contains large coriuscular Bechano-recepiyor DeTVe
endings which when stimulated by strong ¢omEpressiocn tha

musculgture of the hip Joint is inhibited.

Interngl structure of the upirer snd of the fsmur

Ward in 1838 had first described the distribution of the

cancellous trabsculas of the urrer end of the femur {Quoted from

Rockwood & Green 1984),

Ward described these trabeculase to be arranged into five

groursi

le Principal compressive group!

Extend from the medisl cortex of the femorsl shaft to end
‘at the uprer portion of the head.

2- Princiral %ensile grour:
Extend from the lateral cortex ‘mmediately below tne greater
trochanter group & curve to join the thick cortex of tha

superior neck and end in ths inferior portion of the femoral

:head.

3— BSecondary compresgive groupt

Arise from the medigl cortex below the principal campressive -
group at the level. of the lesser treochanter & curve fo

decussa;e with the irinciral tensile group towerds the

greater trochanter.
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