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DUANE'S RETRACTION SYNDROME 

BY 

A. HUBER, M. D. 

Zurich - Swilzerbnd 

The retraction syndrome first described by Stilling in 1887 a nd Türk in 1896 
and more exactly defined by Duane in 1905 on the base of a series of 54 cases 
manifests the following c1inical signs: 

l. Marked limitation or abseflce 01 ¡he abducliofl 01 llu: a//ecleá ere. 

2. Narrowillg o/ the palpebral /issllre 011 auemptiflg lU!tlIlCliofl. 

3. Widcning of the palpebral fi ssure on attempting aclduction. 

4. Retrae/iQII o/ tire globe 011 auempting adduclioll. 

5. Devialion of the affected eye upwards or downwards on adduction. 

This pallern as been desc ribed by Duane is realizecl in the majority of the 
cases. Uni lateral manifestation (more frequently 011 the left than on the righl 
eide!) is the rule. Bilateral manifestations are arare occurence. Mast of the 
patients reveal orlhophoria with good binocular functione on looking straight 
ahead. In order lo avoid diplopia sorne patients unconciously mave their eyes. 
respectively their hcad ¡nto the direction of the parelic external rectus, especi ally 
in cases where Ihe primary positioll of the affectoo e)'e is slighlly esophoric. The 
presence of s vertical elemenl in ¡he cases of Duane's·S)'ndrome is a frequent 
occurence: downshoot ¿r up.shool on allempting adduction o r dowlldrift 011 al· 
tempaling abduetion. Not selclom olle ca ll filld in a typica l Dualle's.SYllclrome 
s iso Sil additiollal V· or A·phconomenon. 
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The narrowing 01 the lid fúsure on a<hluction (varying from sorne millimelers 

up to the total closure) is one of the mosl constant findings and on e of the 
most important symptoms for the diagnosis of ,he syndrome. The retraclion of 
the globe manifests itself also in various degrees; in Ihis connection it has to 
be mentionned Ihat the narrowing of the palpebral fissure alone may simulale 

a retraction of the globe. Changes of ¡he palpebral aperlure can also occur without 

relraction. The adduction of the affected eye which according lo Duane and 

other authors should be also marked ly limited , is according lo our experience 

nol changed al all in the typical syndrome. 

From the Iypical Duane·syndrome, as it has heen described ahove and as il 
had heen named by us as DlUJ.lle J. many cases differ in their symptomatology, 
although the phenomena of narrowing of Ihe palpebral fissure on adduction and 
retraction of the globe with eversion of the inferior lid always are lo be found. 

5uch an atypical symptomatology of Duane's·syndrome can be according lo our 
newest observalÍon.'l again divided into Iwo groups: Duane's.syndrome 11 and 

Duane's.syndrome 111. 

Duane's.syndrome Il manifests instead of the limitation of the abduction a 

limitatioll respective:y a paresis of the adduction of the affected eye with inlacl 

possibility of abduction. On intelllion to look into the direction of the "paretic" 

internal rectus a characteristic narrowing of the palpebral fissure occurs, as 

well a dis<inct retraction of the globe. Rere loo anoma:ics of the vertical movements 

as described in tbe typical Duane.syndrome 1 can be observed. Binocular single 
vision may be present cspecially if a compensatory head posture brings both 

eyes ioto orthophoric positioo. The analysis of the elcctromyographic findings 
will show that. Duane 11 is only a special fOTm of the whole group of Duane's· 

retraction syndromes, where the pathogellelic principie consists io paradoxiaI in· 
nervation of the affected muscles. 

In Duane'5.syndrQmc /1/ which recently has been observed by us in Iwo 

patients, there is all apparent paresis of both the exlernal and the internal rectus 

of the affected eye. On attempting adduclion there results a charactcrhtic narrowing 

of the palpebral fi ssure and retracrion of the globe. TII the primary position of 

the nOIl aflected eye, Ihe contralateral aflected eye manifesls either a parallel or 
a slightly divergcnt position. On looking upwards the divergence increases or a 

divergence become manifest in the sellse of a V·syndrome. According to the 

electromyographic findings also Duane.sYlldrome TU can be c1assified within 

the congenital relraction syndromes. 
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Fil. 1. Duane Syndrome 1: marked limllalion of abduflion of Ihe leh eye, widcnin ll 
of Ihe palpebral fi 8~ lIre on allempting abduftion, narro... ;ng of the palpcbral f¡ n ufe 
on atlemptinl adduel ion of Ihe Idl eyr , -relradion o, Ihe ~Iobe on adduction. 
EMG (~imnhDneou. ana ! y, i ~ of Ihe eXlernal rectUl (a) s nd Ihe inlern.1 r eelu! 
(h ) of Ihe Idl eye): p.r~dodc innervalion of Ihe exlernal redD!, which manife!u 
maximum eledrie lIeli .. ily on adduction and minimum on abduction: Normal 
('Icrtrie b('b . .. iour 01 Ihe inlu nal reelUS: maximum 01 ¡nntrn tion on adduclion, 
romp!cte inhibit ion on abduclion. 

Electromyographic findings: 

When reeording simultaneously Ihe aetioll potelltials from Ihe internal rectus 
and the external rectu! of Ihe affecled eye one can prove that Ihe Duane.syndromes 
are caused by a disturbance of Ihe distribution of the innervalion be' ween these 
two muscles, a phenomenon which has beeo called by Eeslell and Papst paradoxic 

innervation. 

In Duane's.syndrome I Ihe external reetus !hows a pathologic innervational 
pallern . 00 adduclion the elcclric activity withio the external reetus inereases 
which represent!i jusI the eontrary of the normal innen'ation. On attempliog 
abduetion the external reetus manifests a distincl decreasc of innervation up 
to complete disappearanee of electric activity. The intermal rectus however shows 
normal eleetric behaviour with a maximum of ¡nnervation on adduction and 
inhibition on abduetion. The edernal rectus of Ihe affected eye in Duane's· 
Syndrome I has ih maximum of innervation on adduetion and it! minimum of 
innervation 011 attempling abduetion. The c1inieal (inding of "abdueeot paralysis" 
is expla ined by the faet of the weak or eompletely failing innervation 01 the 
external rectus on attempting abduction. Because of the simultaoeous innervation 
of internal and external reetus 00 adduetion there resul t!i n retraetion of the glohe 
baekward into the orbit. 
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The symptimatology of Duane'sSylulrome 1I can be explained by the elec
tromyographie findings in a surprisingly easy way. In spite of the clinica] paresis 
of the internal reclus there exisls a praetically normal electrie behllviou r of Ihis ' 
musele in all di rection of gaze. However Ihe external rectus manilests a maximum 
of innervation on adduetion and a 5Ci:ond equally strong maximum of innervation 
on abduction. The appearent "abduction paresis" in Duane TI is not eauaed by a 
paresia oí Ihe inlernal rectus, but by a paradoxic co·innervation of lhe externa! 
rectus on attempting adduction which makes impo5.<;ible a real adduction alld pro
duces at the same time a retraclion of the globe_ The ab~ence of the abducenl pa· 
ra lysis (as generell)' rega rded Iypieal of a Duane,S)'lldrome) ca n be explained 
by the facl thal Ihe external rectus has a second maximum of innervation on 
abduction 8nd lherefore can move easily in this directioll. 

Also the symplomalology of Duane's.syndromc 1/1 can be explained by Ihe 
aid of eleetromyography performed simultaneously on lhe internal and external 
rectus oí lhe affected eye. Here Ihe phenomenon of the paradoxic innervation 
of thc external reclus man ifests ¡lseU in a degree Ilowhere cisc to be observed. 
The normal agonist and antagonist.relationship hctwecn these Iwo mllscles is 
completely abolished. It seems as the two rnuscles of the aflected eye would 
represent parls of one and the sarne musc~e innervated by Ihe same nerve. In 
Ihe primary position both mu.~cles , Ihe external and lh (' internal rectu!, manifesl 
a rather ~trong and equal illllervation. The patlern of electric discharge in both 
muscles reveals lo be practically the same. 011 anemPling abduel ion there resulls 
a complete inhibition of lhe fir ing in both muscles, replaced by synchroneus dis
charges of 30-60 m/ sec. duration . These synchrolleus discharges appear in bolh 
muscles in such a similar way that one would Rasumc rnoth muscles to be inner
vated by the 6ame nerve. 011 attempling adduction there is a distinct increase of 
the declric activily hoth in Ihe external and internal reclus of ahoul the same 
inlellsity. The resull is that lhe globe cannot be mo\'ed towards the nose. Instead 
of an adduclioll Illovemenl there resulls a di!tinct retraclion 01 the glohe. The 
impossibility ol abduction is causcd by the praciicatly complete inhibitioll of Ihe 
external rectu s on attempting abduction. The described synchroneous discharges 
in . bolh musele5 on attempting nbduction are not enough Lo enable an abducl ion 
movemcnt huI only a sort of nyftagmus ratracloriU8 . 

Apart from Duane's-relraclion syndromes of lhe type 1, 11 and 111 lhere exist 
other jorms o/ paraJo.tical innervation, namely simultaneous innervation 01 Ihe 
external rectus with the inferior rectus, with the !uperior rectus or with several 
other ere museles. AH these syndromes manifest Sil apparent more or lesa 
pronouncoo limitatiOIl of the abduction and sometimes also narrowing of the 

, 
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lidfissure and retraeition 01 the globe 011 attempting aclduetion. Thus the Duane· 
syndromes can be placed within a still larger group 01 congenital di50rders ,of 
innervation in which a synergistic innervation of muscles whieh are innervated 
by different nerves, occurs. Even with the aid oí electromyography it is not yet 
possible to determinate exactly where these paracloxical innervations are centrally 
located. lt might be possible that in fulure associated neurologieal symptoms will 
be able to give further information about the level oí these eongenital neur· 
motor lesions which seem to be in connexion with an embryonic malclevelc pment. 
Here it might be of interest to point to the faet lhat Duane.syndromes Illay be 
associated with other developmental anomalies like Kíppel.Feil.syndrome, syndac· 
tyHa, shortened leg:>, maldevelopment of chest muscles, marked asymmetry scapulae, 
coloooma outer canthus, heterochromia, hypoplasia maxilla, lens opacities, krok· 
dile tears, nystagmus, deafness cte., abnormalities which may be 01 significance 

111 pin·pointing the ethiology. 

With regara to the ethiology of the Duane·retraction synarome one 
could imagine a Jesion or anomaly within the posterior longitudinal 

í 
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Fi$.2. 	 Duane Syndrome Il: marked Jimilalion resp. faiJure of adduction or the ¡eft 
eye, normal ahduetioll, narrowing of the palpebral fissllre alld retraetion of lhc 
Jeh 111000 on altemptinll addlletion. 
EMG (simullaneolls analysi~ of tbe externaJ rectas (a) and lhe ¡mernal rer.tu~ 
(b) of the ldt eye) : 
parado"ic inncrvation of tbe e"ternal rectus manifestin l! one ma"imum oF 
inDerValioD on altempting adduction and anolher maximum on abduct!on. Normal 
clectr;c behaviour of the internal rcclus : muximum oi innervalion On "Uemplill ll 
adductioD. complete inhibition on "hduetion of the Idt eye. 
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Fig.3. 	 DUa/w Syndrome 111: practicalIy complele limiladon oI ahduction and ad
duction of the Icrt eye whieh in primary position of the ..-ontra laterul eye 
manifesl8 a eertain constanl divergenee. Nurrowing DI Ihe palpcbral fi "BUfe and 
relraetion of the globe on allempling adduction. 

EMG (s imultancllu s unaly"i" oi Ihe internal rectu" (lllwer curve ) 01 ¡he Idt 
eye) : in Ihe primary Jlosilion of the ri ghl eye inlemive innervat:on of both r ecli 
with sli! ht prevalenee 01 Ihe innervll tion oi the external rectus. On attempting 
adduction (gue 10 lhe rightl intensive e1eClrietie aedon in both muscl"s wilh 
slrikingly equal pallern 01 discharge. On attemptin g abduclion dist;nel {lhen
OmenOn of inhibition in bolh musclcs. disturbed by complclcly synchroncous 
shorl di scharges ol 31l-óO msee duration (Iake noticc oI Ihe similarity oi .he 
aclion pOlential9 within the two musd es wh ich look like dischargcs taken from 
nell rby part , 01 ooe and Ihe sume musele innccvulcd by one and Ihe same nerve!). 

bundle (in analogy lo internuclear ophthalmoplegia ) . Considering the lack 

ol concomitant neurologica l symptoms an cxact !ocalization oí the process 
producing Duane's reotrac!Íon syndrome is not yet possible. A localization 

oí the dislurbance on stilJ higher levels ol Ihe cortico·bulbar gaze cerntes 
seems very improbable, last bu t not Jeast because in the Duane·syndrom·e 

both the command movements and the fol~ow movements and the optically 

eliciated movements are intacto An othcr possibility ol explanation would 
be an aberrant innervation on lhe leve! of the peripheral eye muscle 
ncrves. In Ihe case oí the Duane-syndromes one should assume an 

aberrant innervation of muscles which are in nervated by different nerves 
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(abducens and oculomotorius). F or purely anatomical reasons this seems 
to he very unlike!y; it would h~ possihle only on the base 01 a hypOlhesi5 
Ihat in very early.embryonic periods the nerve5 gel into eontaet with 
wrong muscles. 

SUMMARY 

Tbere are threc forms of thc Duane·retraction syndrome which from the 
clinical standpoint of view ean be differentiated: 

l. Duane 1 wilh palsy of abduction, narrowing of the lid fissure and retraetion 
of Ihe eye in adduction; 

2. Duane 11 with palsy of adduetion, normal ahduetion and narrowing of 
the lid lissure and retraetíon 011 adduction; 

3. Duane 111 with pal!~y of adduetion and abduction and narrowing of the 
lid fissure and relraction on attempting adduclion. By means of electromyography 
iI can be demonstrated that theEe "palsies" are due to a paradoxieal innervation 
between externa! and internal rectus. The Duane· rectraction syndrome is to be 
regarded as a special form of congenital central innervalion disordcr where a 
pathological synergistic innervation oceu rs between muscles which work normaUy 
maioly as anlagoni5ts. 

The elcctrornyographic studies have bcen performed in coPaboration wíth Dr. 
Esslen, Director oí the Research Departament of the Neurological Clinie, University 
of Zurich. 
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