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CUBITAL TUNKEL SYNDROME

INTRODUCTION

Phen a nerve is subjected to s local cowmpression it leses its conqucti-
vity . inds is manifested by psresis or paralysis of muscles and may be
accompenied by disturbances er loss of sensibility in its zone of distri-
bution . Nerve compressien syniromes are fashiocnable novadays «» It is
recogrised that mary peripheral nerves can be involved if , im their
enatomieal courses , they traverse a fibre-osssous tunrel whose confines
ars inelastic .,

Osborne { 1357 ) s d=scribed the surzgieal anstomy of tardy ulpar reuritis
vhich might follovw an old fracture er osteozrthritis of thzs clbow o

erise beside an otherwise normal joint . He noted tnat ths ineidsnce or
the severity of tne nsuritis ves not nscessary proportional to tre degres
of joint deforwmity . Im exploring such cases he found , in almost every
case s a band of fibrous tissue termea " ths arvcuate ligament ", bridging
the tw0 heads e the flexor c=zrpi ulparis . This band , slsc called
Osborne ligament ( Seidex 3375 ) , lies directly over the ulnar serve .

It is slack in extension snd is $ightened witz elbow flexion , compressing
the underling nexrve . Hc considered its eiffect to be similsr to tnat ef
the itransverse carpel ligament at tae wrist on tac median nerv. . Feindel
and Stretford ( 1958 ) , described the anatemy st the slrow joint level
vhere the ulmar rerve is susceptible to compression . They proposed the
term ¥ cubitel tunnel " end used the term " cubital turnnel syndroms ! i
describe the clinicsl picture of loealized ulnar nerve comprassion =zt this

level . Bscause the trestment of conpression nerve synaromss 1s not s case
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" . Sy o Ce . . -
problen , it is relativeiy simple , it becomss sil ths zore important o

rs . - . o lial .
ccgaise this syndrome ezrly vaile tne chanzes in the nerves anc ouscles

are still reversible { Brooks I%3 ) .
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ATATONY

I -~ Flexer Cerpi Ulnsris

Jrigia snd Icsertiom :
The flexor carpi ulaaris lies sloag the ulnsr side of :tpe forears

and 2rises by trvo heads ; huzeral and ulner ; comnactsd by a sendicsus or
at aponeurotic banz foriing sn arch. Toe numerzl ne=zd is very smsll and
srises from tne medial epiconayls of the humerus by the common tendon .
Toe ulnar heal esrises from ths medial mergi: of the elecrano: ani the uoper
two thirds of the postsrior border ef the ulnz by an zoonsurosis common to
it and the extensor carpi ulneris and the flexor dizitorum proefundus anc
from the intermusculsr septum betvesn it and the flexor dizitorus
superiicialis . Tne muscle fibres end iz 2 tz=ndoa waich iz rormes zlong
the anterolstaral pord=r of ths musele in its dis#al half =nd is inserted
into the pisiform bone vhich is actuslly 2 sesamoid bone ia ihe tenden ,
nence 1t is proloaged te the hzmate =nd the fifth metacarpsl bone by the
pischamate =nd the pisozetacarpel ligrmenmts o I3 is also attachea by =

fev fibres to the flexor retinecalur . [kt ulfar vesssls 20é nerves lies
on the lzterzl size o its tendon eI izsertion.

Ferwve dupply :
It is supplied by th- ulner zerve ; but ia over YU 3T cent of gascs

Ty

the fibres come 1rom the lstersl cord ( Co & 7 ) Ly & commanicztion ia
the exilla { Last I97: ) .

Action 2
Tt is 2 flexor of tns wrist sith th: flexor carpi radislis snd the

palosris lonzus vhenm present . jetipz with the extsnsor ceroi :lnaris

»

it is =2 powerfull gddueticn of tne hand.3otr coms irto Plasy as synergic

o

zuscles to prevent sbduction of the hand when the tnumb is sctively
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cxtende: st iis carpom-tacerasl joint . In addition , tne fisxor carai
ulnaris fixes the pisifcorm bone furing contrzetion of tns hypotnener

migcles .

IT - Anztomy OF The ledizl aspect Of Ths zloey Joint :

fs elbor joint is essentially a synovizl joint oI 2 sicge variety
snd hes thersfore strong radisl and ulner collaterzl ligazents shils *ns
20teTior and bosterior pardt: of the fibrous capsuls sre wesk znd contain
neay cbligue fibres which =21lovw the 1411 razngs oI moverments . The elpor
Joint includes tvo zriticulations , (I) The humero-ulmsr betwesr tne “rochle

g2 of the hurmerus sné the trochlear moteh of the uloz ard (2) The numero -

(8
"
o}
s
'_.)

radizl betveen the capitulum f the hamerus and ths fzcet on the he

“he Tlner Collatersl Ligament { Fig. T ) :

It iz =2 thick triasnzular bens consisting of tro pertiens , =z

antcrior and

[13]

posterior united oy e thinner intermeniste osiijue porsion.
Tne enterior portion , iz attaches shove 0y 1ts apex to tn. fromt parv o
ta2 medial zpicondyle of th- namerms anc belonw oy itz brosd bess 1z =
tibsrels on ths uppeT nart Af tpe wedial mergzin of the coronoid £T0CEss

°r toe suclinme tuberele . The posterior portion , also is trisnguler iz

shaps , =%tt=chsd above 0 +he lowsr 2na posterior part e

epiconiyle 2nd bzlor <o ths medial cargin of the olscrsnon . Bstresn those

w

tro banids few intermedizte fibres deseend fros tne 2edizl epiconcyls tc sn
coiijue band -often feebly develeped- vhicn streches betmeen tne clecranon
acd the coroncid procass .

is the ulnar nerve descends from behing the rediszl epiconiyls into the
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foresrm , it liss on thc posterier =as tnc eolijue portiocns of tnc
ligzzment and iz elose rol=tion to the bomy tubsrelc oa tne mezial Darsic
of tne coronoid proeess er th- suclime tubercle ( Fig., 2 } - he dlrsr ner-
ve suDplies tvigs to the ulnar collateral ligement zs it lies behina tre
medial epicendyle . Tt is importent te mentien that the ulner collateral 1
ligament tends to bulgs zedially on flexiem of the 2lbow Joint znd this
m2y a2lso decresses the spsee zveilsble ia the cubitzl tuznzel .
Hovements

The only apprzeisble rovemznt possible st the elbew joint s is tne
gimple movenmsnt of flexionm and extensien . The movezent eof extension is
limited by the tensien of the fibrous capsule =2nd the muscles o0a the front
of the joint ; that of flexionm is chizfly by the apposition ef ths sort
pParts . vhen the forezrm is fully extenicd anu tne nand supliazte. , the
uPPeY 2rT anu the for.orm sre aet ia the sams line § the foresrm is direct-
ed somevhat laterally , amc forms wits the WPpEr ari un zn-lc of gpout
I€3° . The carrying ansl: fits +he elgow iate the woist woen the orm is oy
the side znd it is sigmificant th=t the C2YTying 2mgle is nore promouncesz
ic zemen than i2 men o The oarrying =nzls is csausec partly by the medizl

2dgs of the trechmles of ths hurerus s which projsets zbout 8= belov tne

W

lzteral edge , 2nd »2rily by the obliguity ei the supsrior srticulsr
surface of iz coremoid proecss v vhich is net set 2t risht angles to tne
sh=ft of trsz ulas . The esrrying angls is mzsked iz pron-tion~of tthe
extended foresrm .

Apnlisd instomy

~a2lunited fractur: of the lsteral condyle or supracondylsr
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frzciurss ef tne bumerus in ehildren resultiag ig an incresss ia the
carrying angle , i.c. , 2 cubitus valgus deformity , =re¢ oftenly Tolloved
by tardy parslysis of the ulner nerve , because the nerve is gradually
stroched in its groove beonind the medial epicomuyle and an irritative
syndrome or incomplete paralysis of the nerve is produced . I addition ’
the cubitus vzlgus deformity car reduce the space availsble ia the cubital
tunnel .
III - The ikdiel Epiconiyle

It occupies tae meiial part of tne non articulsr portion of +he
condyle o1 the humerus « It forms = blunt projection on the mecisd sige of
tas conuyle . It is subcutaneous and can essily be idemtitics throuzh toe
sain vhile the 2lbow is flsxed . The center of ossification for the
nzaizl epicondyle forms = scpsrate zpiphysis whichn is sntirsly extrzespsalzr,
and is placec on the posteromedial aspeet of the spicondyle sIt is ssporated
from the rezt »f the lower epiphysis by = domnsroth fror the shait , vitn
vhick 1t unites at about the tventicth year . The posterior surfasce of the
n2dizl epiceondyle 1s smooth and is eressed by the ulrar nerve , which lies in
a sh2llee suleus , 2s it runs down intc the forears . In this situation +he
ulner nreve ean be felt and rolled sgainst ths bome . I the pressure exsrted
is sufficicnt , semsatioms are arocuse<d , »nd they erc idsntieszl witn those
producea when the merve is Jarred zgsiast the ¢picondyle, i.e. 5y = knock on
the ' funny bome ' . The lover part of the anterior surface of +he Z;edial
epicondyle shnows er impression which zives attachment for thne snterior portioc
o toe ulner collstexillliizoment..

Appliec Anstonmy
“wialsion fractures o to= medial spicoacyle , sspeedally i it is
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cisplaced inside the zlhew Joint , er if it is associsted with aislocation
~f the elbow joint may be associste? pith ulner paisy uue 1o trection on
the merve . Houghening or tns posterior surface of the zeaial eplcondyls
after healing of simple fractures of the medial epicondyle i3 also folloves
by tardy ulner meuritis Cu: to continucus friction of th- ulnar nerve in
its groove behind the humersl epicondyle or due to compression of the narve
in th. nzrroved tunnsl .
IV - Tne Ulrer Jderve

The ulner gerve is tas largest bdranch of tae medial corg o1
the brachizl plexas irom tne =ighth cervical and the first thorscic sezments
oI ths gpinzl cord. It reesives & brarnch from tne laters]l cord (G o,7 ) s in
OVEr 7u i of cases . Thess fibres are glver 211 iz t4c Ioresrm us the moto:
branch to th: flexor carpi ulnaris ( Iast I976 ) + Like the otner larze rerwves
that sprinz from the brachial plexus ; it 2rises opposite #ae lover border or
the pectorzlis mincr nesr the correoid process zmd desconds along the medi=1
side ot the sxillary 8Tiery ond the proximel nslf of the brachial srtery .

4% the level »f insertion of the coracobracrizlis =t the aiddls or tn

i

humerus , it leaves th- brzcnisl srtery anc accomnenic. by the ulnsr
collstersl artzry , it p283:s bockverds torough the medigl iatzrzuseculsr
septuc to the posterior aspect of the arw . Then it descends infront of the
nedial head of th- triceps muscle to the back of the medial spicondyle ,

~her

in

ir lies in contsct vith the periosteua under an exparsiomcof the
triceps tendon vhich Fusee 2edielly wita the deep feoscis or the forearm .
£8 1% enters the foresrm betwesn ths a.zorsl snd Ulnar he=ds o1 th: flexor

oarpi alnaris , the aponeurotic band confipes tae nerve in the ocubitsl
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tunnel vhers it is liable to compression auring flexion or the slbow joiat.
Fechan & Julis { I975 ) demonstreted in fresk cadavers that flexion of the
¢>bov combinea with extemsion of the wrist increases the pressure in tne
21lnar nerve threefold . Furthermore , placing ths hand behind the head
resulta 3n an intraneuradl pressure which is six times s5 high as in the
relzxed nerve , and thus well zbove intsrstitisl perfusion pressure . This
vressure can be reduced significantly bty relesasing the flexor carpi ulnaris
gpkoneurotic band er The Osborns ligsment . Th: ulnar vervs lies against the
medial ligament of the elbow joint to whiel it gives z tvig of supply . The
uinar nerve is mor: easily corpressed against the medial suriacs of the
coroncid process tuan azainst the bumerus where it lles benind the medisl
epicondyle + It gives off no branchss vhile it is in the axilla and the
upper arn .

The intrarpeural arrazcceazent of th: nerve pundles is also relevaat to s
study or tae effects o1 cozpressive lesions on the ulnar nerve .Suacerland
{ 1545 ) found the arrangerent of the marve bundles withir the uluar nerve
st the elbow joint lavel ( Fig. 3 ) as beimg tnat most of the nerve fibres
destinec for the flexor cerpi ulnszris and the flexor cigitorum profundus
1iz dzeply in the nerve , vherees the motor fibres for the intrimsic
miscles of the hand arnd the semsory fibres run wmore superiicially .
Vanderpool et al ( Tuos ) y in a theoreticelly speaking , suggested tonat
compression o2 the superficisl aspect of the nerve would affect the
foresrm miscles lzast , whereas compression arisin, in ths floor of the
ulrar greoove vould produce 2arly involvement of tue forsarm muscles .

Zoyever , the varying ohysio’oginae? suseentibilities -1 Zior znd sensory
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perve fivres alsu play 2 Yoie in cetermining tne clinical effscts of a=Tv=
gcongressicn snd Day Lverrice the pursly snatomical consicersyion { Brooss
%3 ) .

The ulnaT nerve enters the foresra vetween the tws nesis oi the flexor carpi
ulnaris , unler cover of the finttencl fitrous apoasurctic pend or ths=
Csborne ligament . [hen under cuver ot the telly of ths flexor ecaroi ulnzris
which it supplies , it lies upon the flexor dizitorun profunius and it is
jwnelintely latersl to the nlnsr artery , Jdown - a level just proximel o
thz wrist «The ilmer nerve suppliss froz e eizhth cerviesl segment o the
spinal cord branches 2 the ulnay helf ( usuzlly } of the flexor digitoran
orofundas ( Last 1976 ) , the srenches of supply 1o the flexor carpi uln-ris
contzin the fibrgs from the 6th ant /th cervical foﬁts yi.e. , the fitr:s
¥rought t0 the ulmar nerve in the axille { Last IJ76 ) »

The ulnar nerve aand the ulnar aTtery emerds frox Beneath the tenawn of tas
flexor cerpi ulnaris just proxizel to toc wrist and pass agross ths i1lsa.r
retinsculun into the hand closs . toe radisl sile of the pisiforz ocons {
gray IZvd ) - It livides there inte its two ter.inal brancnes 4 tne des:
znd the superficial .

Branches in the forearm 3

rrticular & To th- eliow joint .

dascular : Two in mumoer . They arise me=T the eloow , one sunplies
the flexor carpi ulnarls snd the otner sunplies the wedial nalf
of the flexor dizitcrum orofunmus .

Palmer cutzneous oraneh @ srises at &= variaile noint helow thz

middle of the foresrm { Cunningham I3&7 ) 4 acd pisrces tk2
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decp faseiz above the flexor wetinaseulun to supply the skin
over the hypotneasr museles { Last 1975 ) . It sometimes
supply the palumeris brevis { Sray I934 ) .

Dorsal brauneh ¢ irises about Sem above the wrist . Tt passes distzlly

aad backvards deep to the flexor carpi ulueris , pertforates

the de=2p faseis near the pisiform bone . It turns backrards
crossing the mecial surface of the earpus whore it can se felt.
The dorsel braseh divides into two branehes , one supplies the
redial side of the little finger , the second supplies the
adjacent sides of tne little and ring fiagers. ua the litile
Ting.r the dorsal digitzl nerves extend only =& Yar ss the

base of the distzl phalanx and oz ths ring ficger gs 1ar ss

the bzse o the midzls phalenx .,

The superfieial brancn

Deseords deep tc the pelmaris orevis , supplies it sad divides into
twvo palmsr digitsl norves , vhien car be compressed agzinst the hook ef the
hamete bore ((Gray IS4 ) . The zedial of the tro breuencs passes o tne
medizl side of the little finger . The latersl branch joirced by a commuriesting
branch from the asarest digital branch of the median nerve ¢ it divides into
t¥0 branches nez® the clsft hetneen the 1ittle finger and the ring finger .
Zach terminates at the end of the digit by dividing inte tvo hranches , one
of them { palmer ) ramifics in the pulp of the dizit and the other { dorsal )
ir the bed of the rail ( Cunninghew I97 ) .

The dezp Hraneh :

Passes deeply into the palm batveen the hezds of crigin of tz: flexor

2ac zbouctor digiti zidei . It posses Detveen the origin of the opponezs
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digiti minini gnd ths £ift. metacerpal bone lying 0a ths hook or the hamate
ez vnose  distzl border it ircents with a shallow groove y pPzesing

cowr t3 the iastsrossei . Tt arches dezply ir the pelm withiz the coneczvity

<’ the Zsep palmar sren o It zives motor branches { 7T ) t5 the 4ares
bypotosnar miscles , the two lumbricsls or ine uluar side , 311 the

intercssei and both heads of the zdductor pollicis .

The ds2v terminal brarco of the ulmer aerve is said to give branches to

some of the intercarpal , Carpometacarpal and intermetacarpal joicts . The
rreeiss details of the origin snd distribution of these branches are uncertair.

“pplicd Anstomy

he ulner nerve is lisbls io bs injurica more commonly ~rousa the

[

<1bov joint while it is lyin: beninag the medisl zpiconcyle of the humerus.
Sizlocetion of the zlbow Jjoint or avulsion fractures of ths mecial zaicoauylz.
iz yhich thne tony fragzment is trapped in the joint , an injury that occurs
1ors commoaly ia chilidran t:a:iedults s 0z uliar azrve pelsy is couses oy

eoTpression , tractics or kota on the nsIve .
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228 $0 terdy ulner neuritis as the rerve is no longer fres to alter shape
Or position . Cutitus valgus deforzity resulting from = fracture_in the

region of the :lbow during ehildhood including the supracordylar frectures
a2nd fractares of +the lateral humeral condyle , can siso be complicated by

tardy ulrer nouritis dus to traction neuritis =ud decresse in the S5pace
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Suamary uf Jloar Nerv: Distrigutica

lio ursnches in the upper arm .

“t th: eloow ead uprer taird of the foreura :
- 2 srtieulsr orancies to the eloow joiat .

- 2 knscelar trzncpnes to ths flexir curpil ulneris sa. the
flexor digiturua prufunius .

At the micdle zn6 loser thirz of the forear: 3
- Pzlmar ecutanzcous oranch o the uleer toire ot the pslr o

-~ Tersel oranch of the ulnasr nerve to the ulnar thirc of the

Zorsum of the handi an: the littls and medial nalf of the rias

fin ers .
“t th: wrist zng hsnd 2
- Superficial “r=ncn 3
- Z2lzaris brevis .

-~ Tro paluzax Jicital owamenes to the little emc mecdisl hel1F
o tne rias fia-:zrs .

- een mranch It is Tuscalar to

Lhcuetor wisliti aimiay

slexor ul:iti adnicy

uopstens ainii

Jlaar tyo lasrjeals

Dorssl four intarossedl

Yoley fowx interossel

Jzductor pollicic

lexor soliicis orevis ( wceasiocazlly ) .
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