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: Open reduction and internal fixation.
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INTRODUCTION

The upper limb is considered as a series of rigid links, the elbow is the
intermediate joint in this chain of mechanical links which begins at the
shoulder and ends at the finger tipes, elbow motion serves to adjust height
and length of the limb to reach any point within the sphere of the shoulder
motion, this joint is not a weight bearing joint but joint reaction forces can
be great on its articular surfaces by the large muscle groups crossing it, and
also by external forces transmitted through the hand and forearms, so this
joint may be exposed to tensional and torsional forces which the hip and
knee do not experience, these movements are usually balanced by active
muscle contraction and stretching of the surrounding soft tissues as well as

transmission to the bony articulation.

In this essay dealing with fracturcs of the distal end of the humerus
which is a major contributor to formation of the elbow joint, we tried to
summarize the current knowledge about this bone, its anatomical features,

growth, ossification and blood supply to it.

This is followed by a biomechanical study of the joint, factors
controlling its move}ncnt, forces acting and stabilizing it, then common
classifications for fractures of the distal humerus is given and a detailed
description of each individual fracture, incidence, mechanism of injury and

management.
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ANATOMY OF [HE
OF _VHE HU

The distat end of the hiamerus ig tiattened antro posterioriv,
expanded transversely, raking the shape of an artist’s palette
{kapand ji. 197073,

it is separated into medial and lateral condvles, the sulcus
vebween the lateral oidge of the troeochlea and the hemispherical sur-
face of the capitulum separates the two condvies, it is called the
capi tulotrochiear sulcus {Delee, 19841,

tach condvle containg an articulating amil a non-articulating
portion. This non-articulating portion coutains the medial opicondyl
the lateral epicondvle and the three frossae olecranon, coronold Aand
radiat.

x The Medial! Epicondyie:

The terminal and most promtiipent poiit ol Lhe wedial supracomdyia
ridae, easily feit as hlunt projection especialty with passive flexio
of the ethow tJonnston (19%8) & Mahran 197450 1.
1ts smooth posterior sarface s crossed by [he ulnar nerve and the
infeortor ulnar collateral artery. Funnv Ssensation 1S aroused wnon
the dlnat nerve 1s jqred against the o eondv!e. The superiicial
fiexor muscies of Lhe forearm and hand opiginpate trom an IMpYyEss O
gy s lower anlerior surbacoe. Di=tal to this a small facel gives
attachment to e ulnar collatoeria tigament, this idament 1s the
srpronnest one extending trom the Lhe medial epicvondyle to fhe =alidime
tubierelo on Fhe amedial border of fhe coronoid process., The postetrior
pand connects Pow and Pack parts of the medial epilcondvie and the

moedial oorder of the ociacranon. A aliddie patd cunnects Thess Pwo

fhe tluar Derve [ asho S840 aiud
Mikhail 1977 1.

Lanrils and 1i1es more dewspiy Podging
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The ossific center of thes traction epiphisis (apophksis). appears
according to most authors, around the fifth vear according to 7

Deles
Last and ' in 1984, and at seven vears according to Wadsworth

(1982 .
In preparing his atlas of elbow in c¢hildren, silbers¥ein , 1982,

stated that if assifies at four vears age and he adds fthat this ossific
uenfer, although uncommon, may be milticentric giving it a fragmented

fappearence.
+ The lateral Eﬁicongyle:

A less prominent proiection occupving the lateral side of the non-
articular portion of the lower end of the humerus. 1ts rough antero-
lateral surface gives origin for the superficial extensors of the fore-
arm fused distallv with the attachement of the radial collateral liga-
ment, which is surrounded by the origin of the anconeus muscle. The
1ateral (radial collateral ligament) is a flattened band attached to
the humerus below the common extensor origin; it fuses with the annular
1igament of the head of the humerus(Last(1984), and

The lateral epicondvle gssifies nearly at twelve vears

ge,fjohn;ro;\ (195 8), Grant (1972) and wadsworth(1982>J). _ . ¢ (hirteen vears

age [Last, 1982).

The lateral X supracondyle ridge is sharp and gives origin to
the brachiocradialis and extensor carpi radialis longus respectively
bhefore it terminates into the lateral eplicondvie.

Mediauly the supracondylar ridge gives origin to the 'Pronaftor’ teres
nuscle at its lower part before it terminates into the medial epicondvie
{Mahramn, 1974l.

whon an epicondvie is avulsed from the shaft, the capsule and rhe col

leteral ligament are torn, exposing the interior of Che joint into
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which the fragment mav become displaced (Kapandji, 19701.
*x The Olecranon Fossa!

The despest and largesft one lies posteriorly above the Lrochlea lnduina

the tip of the olecranon which is masked during elbow extension. ALY
internal fixation device or fractured fragments in this foussa may impeds
Full extension of the elbow iDelee, 1984]).

* The Comrnoid Fossa:

anteriorly placed small hollow above the trochlea receiving the ulnar
corcnoid process during elbow flexion

*The Radial Fossa:

Slight depression above the capitulum on the lateral aspect of the
coronoid fossa. It receives the head of the radius during full flexion
of the elbow.

Sometimes the thin plate of bone in-between olecranon and coronoid fos-
sae, is absent and there is a foramen "supratrochlear foramen’' [Grant

(1972) and Last (1984,
‘The Capitulum:

Rounde%ﬁ%nvex projection on the lateral aspect of the humeral condvie
covering anteriorly and interiorly only not extending posteriorly
Mahran (1974). This posterior surface is not covered hy
cartilage and does not share in articulation while the anterior and
inferior surfaces articulate with the radial head which lies in contact
with its inferior surface in full extension but moves on Lo is anterior
surface when the joint is flexed (lLast, 19841. it is bounded bv a bony
ridge separating it from the non-articular part of this bone.
* The Trochlea:

rullv shaped structure which covers the anterior, inferior and posterioc

sur faces of the lower medial end of the ulna [Tehnstand 19580 and Mahran
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(1974 ).

The ulna articulates with the inferior and posterior surfaces of the
trochlea in extension, but during flexion the ulna leaves the posterior
trochlear surface uncovered and lodges the anterior and inferior troch-
lear surfaces.

The trochlea is separated from the capitulum by a faint groove and its
medial margin projects downward beyond the rest of the bone. This down-
ward projection of the medial edge of the trochlea is the principal
factor in determining the carrving angle, owing to this angulation the

ulnar boarder of the supinated and extended forearm can noﬁge
brought into contact with the lateral surface of the thigh when

the arm is by the side [th%hn1958]-

x The Capsule of The Elbow Joint:

It extends above the level oF the radial and coronoid fossae anteriorly
and medially it is attached to the medial flange of the trochlea. Later-
ally it is attached to the lateral border of the capitulum in-between it
and the lateral epicondyle. Posteriorly it passes across the olecranon
fossa or in its margin.
Distally the capsule is attached to the edge of the articular notch of
the ulna and to the annular ligament of the superior radio-ulnar joint.
The three fossae are lined by svnovial membrane which covers also the
flattened medial surface of the trochlea.
The svnovial membrane is reflected over the deep surface wof the capsule
and lines the deep surface of the lower part of the annular ligament,
projecting into the point between the radius and ulna from behind part
ially dividing the joint into humeroradial and humero- ulnar parts( Mah-
ran (1974)

x Fat Pads:

There are three fat pads imprisoned between the synovial membrane and
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the fibrous capsules two anteriorly on the radial and coronoid fossae
and the lonpgest one lies posteriorly over the olecranon fossa and

aressd into it by triceps muscle during elhow flexion.

The radial and coronoid fat pads are pressed by the bradrialis into
their fossae during elhow extension.

x Arterial Blood Supply to the Distal Humerus and Elbow Regiorn:
There is8 a close vascular network about the elbow joint. It derives
its supplymainly from the brachial artery which enters the arm at
the lower border of the teres major muscle and runs mediallyv till
a point at the lewvel of the radial neck where it divides into rad-
ial and ulnar arteries.
Two vena comitants accompany the artery throughout its course in
the upper arm.
The most important branches of the brachial arteryv are the profunda
bhrocWivand the superior and inferior ulnar collateral arteries,
all of which form collateral anastomoses around the etlbow.

ln front of the medial epicondvle anterlior branche of inferior Alnar
4 o

colleteral arterv anastomoses with anterior ulnar recunent artery (bran
che of ulnar arterwv?.

Behind tLhe medial epicondvle, the superior ulnar collateral arterv
anastomoses with posterior ulnar recunent artey (branche {rom ulnar
artersy s,

In frount of the lateral epicondyle, the anterior descending branche

of the profunda brachii anastomoses with the radial! iecunent artey
(branche from the radial artery:.

Behind the lateral epicondvle, posterior descending hranche of profunda
brachii anastomeses with IinterosSseeys Yecwireaww artervifrom posterior

interosseois darcervy
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The nutrient artery of the humerus usually arises about the middle of
the upper arm from the brachial artery, entering the nutrient canal
near the insertion of the coracobrachialis and is directed downwards.
Most of the intrasseus blood supply of the distal humerus comes from
the anastomotic vessels that Couese posteriorly Lwilklns‘ 19841 .

The vessels supplying the lateral condvlar 2P=EHWSH$ enter on the
posterior aspect just lateral to the origin of the capsule, and proxi-
mal to the anticular cartilage near the origin of the anconeus

muscle, 'the onlyv non-articular and extra-capsular part'.

These vessels penetrate the non-ossified cartilage and traverse it to
the developing ossific nucleus. These vessels communicate with one
another within the ossific nucleus but do not communicate with vessels
in either the metaphysis or non-ossified ¢thendroepiphisis. Thus practi-
cally they are end arteries, Morrissv{(1984), and Haralds-
san(1959), said that it was believed that these vessels came from the
anastomosis between the colleteral branch of the profunda brachii arte-
ry and the recurrent interossens artery, but now it has been demonst -
rated that these vessels arise medially from the inferior ulnar col-
leteral artery crossing the posterior surface of the olecranon fossa

to enter the capitulum.

The blood supply to the ossific nucleus of the medial portion of the
trochlea is from two sources: the lateral vessel is on the posterior
surface of the distal humeral merapﬁfsis, penetrates the peripherv of
the epiphyseal plate and terminates in the trochlear nucleus, injury

to this end vessel can markdly affect the nourishment to the develop-
ing lateral ossific nucleus of the trochlea. The medial vessel penet
rates the non- articulating portion of the medial crista of the tLrochlea.

Finally, when growth is complete, metaphyseal and epiphvseal vessels
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darrastomose freefo IMorrissvo1assa )y, and wWilkinsolana s,

» Dssiflcarion of the Distal Hameral bBEplphvsis:

Sumnir i sing wihat has been previously mentioned wiih cach oselfic
N leas, the capitulum ossify at the second venr of life then the
moedical apicondvie at the fifth vear, frochlear ot the twelvelh
vear and lateral epicondvle at thirteen vears. The conjoined epi
phsis formed nearly at 14-15 vears, and fuses 1o Che shaft at 1e-183
veal s,

The medial epicondle fuses at nearly the same timel lLast

(1984, ele# 1984, Mahran(1i974), Grant (1972), Silbersteint1981)»,

Wadswath( 198201,

*x Supracondyiar Prrocess:

Somet imes a hook shaped process projects anferomedial Iy aboat 5 oo

above the medial epicondvle from the humeral shaft, a fibrons band

connects this ocecasionally present process Lo the area just above the

medial epicondvle and it mav gives patrtial orvigin rto pronator teres
muscle, Th#$ Ffibrows band is called the 'Ligament of Struthers'.,

The merlian nerve, sometimes aceompanied hy the bkrechwal arfterv,

proceeds thoeough the foramen formed Dy the Tigament and snproacondce o

PToLesSs ., ‘—‘C} PA

'
s process when present, becomes vulnerable to jojury as it may
break giving matrkKed pain avound the elbow, Sometimes 1t may lead
to median el ve compression aided by the liagament of struthers,

which called 'supracondvliar process sviodrome (Wardsworth 198210

 Movements:
only simple estonsion and fiexion movements are possible in

bnils svnevial joint of the hinge varreby,
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Bt during pronation and supinat ion ot fthe Forearm fhere §s sone
cabdduction and xduction? ol the wlia on the tTrach

rockKlng movement

leexllast, 198541
Both olecranoh and copnoid fossae lnorease the range of movement
a4t the elbow joint by delaviog impaction of the two dlnar process

v the hameratl shaftiKapandijl 19701,

The articular portion of Lhe copdvle of the humerus 15 Cuyved

forwars, so that iis anterior and posterior sarfaces lie in tfront
of the corresponding surfaces of the shatt making an angle of ap

proximately 45 degrees [Iwilkins, 19841,
In the same way, the trochlear notch of the ulna projects anter -
iorly and superiorly at an angte ot 435 deqrees to the ulnar shaft

and so, lies anterior to the axis of the ulna.
The anterior projection of these articular surfaces and their
in the following Two

inclinaticen at 45 degrees promote flexion

Wi S
1. Ccontact of the coraaoid process with the humerias occurs oaly
when Lhe two hones are almest parallel, 1.e. theoritically

fiexed to 18580 degree
2 FEven furing full flexion the two hbones are separated by

space which lodges the mascles.
these Lwa mechanical factaors flexion would be

In the absconce of
limited to go doarece by Lhe 'impact of the cornaid process on the
humetris [(Kapaod ji, 1970).
Noerve Supply of the Elbow:
radial , ulnar

4
according to Hiltun's Law, the muscle cutaneous,
and median nerves supply this joint.
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