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Abstract.  Finding an alternative to ipsilateral medial rectus recession when 

performing superior and inferior rectus transposition surgery; thus 

eliminating the risk of anterior segment ischemia and overcorrection. 

Fourteen patients with sixth nerve palsy of more than 8 month duration were 

included in the study.  Ages ranged between 6 to 76 years old.  All the 

patients underwent full tendon transposition of the Superior and Inferior 

rectus muscles to the lateral rectus muscle insertion and injection of the 

ipsilateral medial rectus muscle with botulinum toxin.  Two patients had a 

significant esotropia (more than 8 prisms) and were advised to have a 

recession surgery for the ipsilateral medial rectus. Six patients had a non 

significant esotropia, 4 patients were ortho and 2 were exotropic (less than 

12 prisms).  Transposition procedures are the best option for treating 

abducens nerve palsy and almost always require an ipsilateral medial rectus 

recession, thus rendering some patients at risk for developing anterior 

segment ischemia.  The results of this study are encouraging; injecting the 

medial rectus muscle with botulinum toxin at the time of surgery can replace 

the need to recess the muscle and reduces the risk of anterior segment 

ischemia.  The author hopes this study will encourage others to consider this 

procedure.  
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Botulinum. 

Introduction 

Abducens sixth nerve palsy may be congenital or acquired.  Persistent, 

isolated, congenital sixth nerve palsy is extremely rare, however, 

newborns may have a transient sixth nerve palsy that resolves 

spontaneously over few days to few weeks. 
__________________________________ 

Correspondence & reprint request to: Dr. Nizar M. Al-Hibshi 

P.O. Box 50805, Jeddah 21533, Saudi Arabia 

Accepted for publication:  04 June 2009.  Received:  16 February 2009. 



N.M. Al-Hibshi 44 

A common cause of isolated acquired sixth nerve palsy in early 

childhood is post viral inflammatory neuropathy, which may occur in 1 

to 3 weeks after a viral illness, an immunization or spontaneously 

without obvious cause.  Improvement usually occurs within 6 to 10 

weeks
[1]

.  

After viral or idiopathic causes, the next most common causes of 

acquired sixth nerve palsy in children and young adults include closed 

head trauma and intracranial neoplasms (especially glioma and 

medulloblastoma).  Neuroimaging is indicated for acquired sixth nerve 

palsy if the palsy does not improve rapidly, or if other neurological signs 

are present.  Other causes of acquired sixth nerve palsy include 

Gradenigo’s syndrome, meningitis, myasthenia gravis and cavernous 

sinus disease. 

Sixth nerve palsy is typically associated with limited abduction and 

an esotropia that increases upon gaze to the side of the palsy.  On 

attempted abduction, there is relative lid fissure widening as both the 

medial and lateral rectus muscles are relaxed on attempted abduction and 

the posterior orbital pressure proptosis in the eye.  While in Duane 

syndrome type1 there is limited abduction associated with lid narrowing 

and globe retraction on attempted abduction.  Mild sixth nerve paresis 

may allow relatively good lateral rectus function and show only a trace 

limitation of abduction.  These patients, however, will have a pattern of 

divergence paresis with an esotropia that is greater in the distance than at 

near, the divergence paresis pattern should alert the examiner to the 

possibility of a sixth nerve paresis
[1]

. 

Initial therapy of traumatic or vascular sixth nerve palsy is 

observation for 6 months while monitoring the patient for spontaneous 

recovery.  Spontaneous recovery of traumatic sixth nerve palsy is 

approximately 80% for unilateral cases and 40% for bilateral cases
[2]

.  A 

complete palsy at the initial presentation and bilateral involvement 

indicates a poor prognosis for recovery
[3]

.  During the observation period, 

alternate monocular occlusion or press-on prisms can be used to 

eliminate double vision (diplopia) if a face turn does not allow fusion. 

After the 6-months observation period, lateral rectus muscle 

function should be evaluated, as this is critical for determining the 

surgical plan and often a vertical rectus muscle transposition procedure is 

indicated. This procedure is usually accompanied by ipsilateral medial 
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rectus muscle recession, which can be a high risk for anterior segment 

ischemia.  Thus, this study was designed to eliminate the need for the 

medial rectus recession and the complications associated with it. 

Materials and Methods 

This is a prospective multicenter study in which 14 patients were 

included.  Ages were between 6 to 76 years (mean = 42.4). 

All the patients had sixth nerve palsy with causes varying between 

congenital sixth nerve palsy, closed head trauma and intracranial 

neoplasms. 

The lateral rectus muscle function was assessed by saccadic 

velocity testing and the active forced-generation test.  All patients had 

saccadic velocities less than 60% of normal. 

Patients excluded from the study had either orbital rim fractures 

proven on CT scan or had saccadic velocities more than 60%  normal.  In 

total, 7 patients were excluded from the study. 

All the surgeries were performed by one surgeon and were done at 

least 8 months after the onset of the condition. 

After gaining the appropriate informed consents from the patients 

themselves or the parents of children, all patients underwent full tendon 

transposition of the superior and inferior rectus muscles to the lateral 

rectus muscle insertion.  The surgeries were performed through two 

fornix approach incisions located in-between the superior and lateral recti 

and the inferior and lateral recti, respectively.  Muscles were 

symmetrically transposed and sutured to the sclera using 6-0 Vicryl 

sutures.  8-0 Vicrly sutures were used for suturing the conjunctival 

incisions. 

Then, the ipsilateral medial rectus muscle was injected with 7.5 

units of botulinum toxin through a tranconjunctival approach. 

Results 

Follow-up of the patients post-operatively ranged between 6 and 18 

months, which allows for enough time for the effect of botulinum toxin 

to disappear. 

All patients had exotropia in the immediate post-operative period. 
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Two patients had a significant esotropia (more than 8 prism 

diopters) that appeared between 6 to 9 months post operatively and were 

advised to have a recession surgery for the ipsilateral medial rectus 

muscle. 

Table 1 shows the details of each patient with every clinic follow-

up. 

Table 1.  Patient details with every clinic follow-up. 

Post-op (Months) 
Patients Age 

Pre-op 

Deviation 3 6 12 18 

1 6 40 XT = 25 XT = 10 - - 

2 10 45 XT = 20 XT = 5 ET = 5 - 

3 12 35 XT = 10 Ortho Ortho ET = 4 

4 40 30 XT = 15 Ortho - - 

5 40 40 XT = 25 XT = 12 XT = 4 ET = 4 

6 44 45 Ortho ET = 10 ET = 20 ET = 20 

7 45 65 Ortho ET = 4 ET = 12 ET = 25 

8 50 35 XT = 20 XT = 10 Ortho ET = 5 

9 51 40 XT = 25 XT = 10 ET = 5 ET = 5 

10 52 30 XT = 10 Ortho - - 

11 57 25 XT = 15 Ortho - - 

12 58 35 XT = 15 Ortho Ortho - 

13 62 40 XT = 20 XT = 5 Ortho ET = 6 

14 67 45 XT = 25 XT = 12 - - 

Discussion 

Botulinum toxin has been previously used alone to treat sixth nerve 

palsy. 

It was advocated to be given into the ipsilateral medial rectus 

muscle in order to prevent secondary contracture of the muscle and 

increase the chances for recovery
[4,5]

. 

Botulinum toxin paralyzes the muscle for 3 to 6 months, thus 

preventing contracture.  The hope is to prevent secondary contracture of 

the medial rectus muscle that will increase the chances of recovery 

without strabismus surgery.  Hence, the use of botulinum toxin remains 

controversial
[2,6]

. 

Holmes et al., in a prospective multicenter study of acute traumatic 

sixth nerve palsy or paresis, reported that patients treated either with 

botulinum toxin or conservatively had similarly high rates of recovery
[2]

. 
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It should be noted that after a botulinum toxin injection into the 

medial rectus muscle for a complete sixth nerve palsy (without 

transposition surgery), both the medial and lateral rectus muscles will be 

paralyzed, resulting in essentially no horizontal movement of the paretic 

eye.  Therefore, the patient should be warned that the paretic eye may 

have decreased movement after the injection.  In addition, the surgeon 

should be aware that the effects of botulinum toxin can last more than 6 

months, and surgery should be delayed until the botulinum toxin has 

dissipated
[7]

. 

Transposition procedures are one of the best options for treating 

abducens nerve palsy.  It acts by moving innervated vertical rectus 

muscles to the lateral rectus insertion as to provide lateral force.  Patients 

with significant residual paresis almost always require an ipsilateral 

medial rectus recession to reduce adduction forces. 

The vertical muscles provide substantial circulation to the anterior 

segment.  Older adult patients, especially those with arteriosclerotic 

disease or hyperviscosity syndrome (HVS), are at risk for developing 

anterior segment ischemia after vertical recti transposition and medial 

rectus muscle recession. 

Therefore, not operating on the medial rectus and replacing that 

with botulinum toxin injection reduces the risk of anterior segment 

ischemia. 

This method also reduces the risk of over correction, which may 

need a further corrective procedure in the future. 

The results obtained in this study are encouraging as to continue 

with the procedure.  It controls the esotropia resulting from the sixth 

nerve palsy and significantly improves the abduction capability of the 

affected eye. 

As this condition is relatively uncommon, the author hopes these 

results encourage other strabismologists to consider this procedure and 

recommends a bigger multicenter study to be carried out with longer 

follow-up times. 

References 

[1] Wright KW, Spiegel PH.  Pediatric Ophthalmology and Strabismus.  2nd ed. New York, 

Berlin & Heidelberg:  Springer, 2003.  262-264, 885-887. 



N.M. Al-Hibshi 48 

[2] Holmes JM, Beck RW, Kip KE, Droste PJ, Leske DA; Pediatric Eye Disease 

Investigator Group.  Botulinum toxin treatment versus conservative management in acute 

traumatic sixth nerve palsy or paresis.  JAAPOS  2000; 4(3):  145-149. 

[3] Holmes JM, Beck RW, Kip KE, Droste PJ, Leske DA.  Predictors of nonrecovery in 

acute traumatic sixth nerve palsy and paresis.  Ophthalmology  2001; 108(8):  1457-1460. 

[4] Biglan AW, Burnstine RA, Rogers GL, Saunders RA.  Management of strabismus with 

Botulinum A toxin.  Ophthalmology  1989; 96(7):  935-943. 

[5] Metz HS, Dickey CF.  Treatment of unilateral acute sixth-nerve palsy with botulinum 

toxin.  Am J Ophthalmol  1991; 112(4):  381-384. 

[6] Lee J, Harris S, Cohen J, Cooper K, MacEwen C, Jones S.  Results of a prospective 

randomized trial of botulinum toxin therapy in acute unilateral sixth nerve palsy.  J Pediatr 

Ophthalmol Strabismus 1994; 31(5):  283-286.  

[7]  Rosenbaum A, Kushner BJ, Kirschen D.  Vertical rectus muscle transposition and 

botulinum toxin to medial rectus for abducens palsy.  Arch Ophthalmology  1989; 107(6):  

820-823. 

 



Vertical Muscles Transposition with Medial Rectus… 49 

 ���� ���� 	

�� ����� ������ ����� ��� ���

 �� 
�	���� 
�!"� ����� 	���� �#���� 
������ $
���

�%������ 
������ 
�!"� ����� $�& 

������ �	�	 
���  

��������	 
���� ���� ����� ��� ������� ���  

���� �������� ������ ������   

�������	. ����� ��	 
�� ��� ����� ������ ������ 

 ��� � �����!�� ������ ����� �"���� �������� ����� #���

�$������ ���!���� ������ . ���� �� %���� �& %���� �'& (�&

�������� #����� � ���!���� ����� ����� ����� )���*+ 

 ,���! -����� ��/���0 �"���� 12 3�/� ����� ����� ����

 �� ������� ,���4� 5�� ����� ����� ����� �6 %�� +�������

����$4�� ��7��� #�����.  ����� #��89:���� +�� 0 )���

������� ;'"� <"� ������ #�����+ ��� =����� ,��� <"������ #��� 

>?8@:�"	 � . ������� 5����� �� ��2 ��/A�0� ����� 5� �����

0���!���� ����� ����� ��2��.  
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


