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Abstract: The lower-positioned transverse ligament (LPTL) had been thought to run parallel to the junction between the 

orbital septum and the levator aponeurosis (junction). However, its true course was disclosed as crossing the junction. 

Since earlier histological studies were undertaken before the precise course was elucidated, it was uncertain whether the 

true LPTL was adequately disclosed. Therefore, we examined ten upper eyelids of 6 Asian patients who underwent ble-

pharoptosis repairs. The LPTL and the tissue running parallel to the junction were harvested intraoperatively. Light-

microscopically, the LPTL contained looser and thinner collagen bundles and less elastic fibres than the parallel tissue. 

Electron-microscopically, collagen microfibrils in the LPTL had almost the same periodicity and thickness as those in the 

parallel tissue. The LPTL is a loose and inelastic structure, which at a light microscopic level is completely different from 

the parallel tissue; however, the differences could not be verified by electron microscopy. 

INTRODUCTION 

 The lower-positioned transverse ligament (LPTL) is one 
of the main supporting structures of the upper eyelids [1,2], 
and usually exists in puffy upper eyelids [3]. Since the LPTL 
regulates upper eyelid height [3], when a thick LPTL occurs 
as in blepharoplasty or blepharoptosis surgery, incision of 
the LPTL is recommended to secure appropriate upper eyelid 
height [3]. 

 The LPTL was believed to be positioned around the lat-
eral horn of the levator aponeurosis, and to run in parallel 
with a junction between the orbital septum and the levator 
aponeurosis (junction) [3]. However, some different ana-
tomical findings on the LPTL have been reported [1,2]. The 
LPTL was shown to originate from the trochlea, run infero-
laterally and to pass the junction, where it reflected the pos-
terior aspect of the orbital septum, and finally to reach the 
lateral orbital rim (Fig. 1). That is, the true LPTL differs 
from the tissue running parallel to the junction. 

 From histological findings, the LPTL was thought to con-
tain tighter collagen bundles than the Whitnall ligament [3]. 
However, since the above noted histological results were 
obtained before elucidation of the precise course of the 
LPTL, it was uncertain whether the true LPTL was ade-
quately harvested. As well, the LPTL has not been examined 
using transmission electron microscopy. 

 In the present study, we histologically examined the 
LPTL and the tissue running parallel to the junction using 
light and transmission electron microscopy. 

MATERIALS AND METHODOLOGY 

 Ten upper eyelids of 6 Asian patients (5 females and 1 
male, average age 61.8 years old, range, 41-75), who under-
went blepharoptosis repairs, were examined. Eight eyelids  
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showed involutional blepharoptoses, and 2 blepharoptoses 
after cataract surgery. Patients with preceding traumas and/or 
past eyelid surgeries were excluded. All patients were in-
formed of the study, and proper consent and approval were 
obtained preoperatively. All methods for securing human 
tissue were humane and complied with the tenets of the Dec-
laration of Helsinki. 

 In blepharoptosis repairs, at first, the anterior surface of 
the tarsus was exposed. Dissection under the orbicularis 
oculi muscle was advanced superiorly to expose the junction. 
The orbital septum was transversely incised above the junc-
tion, because the transverse septal incision just on the junc-
tion sometimes complicates detection of the LPTL. Then, 
dissection was extended superomedially to confirm the 
course of the LPTL, which running on the aponeurosis was 
also confirmed to distinguish it from the Whitnall ligament 
[4,5]. We then harvested the LPTL in a part that ran infero-
laterally immediately before crossing the junction. We also 
harvested the parallel tissue on the junction in the lower part 
in which the LPTL was harvested. Each of the tissues was 
divided into 2 parts; one was fixed in 10% buffered formalin 
and the other in 2% glutaraldehyde. Tissue sections of the 
formalin-fixed specimen were stained with Elastica van Gi-
eson [6], which were also used in a former study [3], and 
examined light-microscopically (BX-40, OLYMPUS, To-
kyo, Japan). The histological results we obtained were com-
pared with those histological results presented earlier [3].

 
As 

well, ultra-slice sections fixed in glutaraldehyde were stained 
with lead and uranyl acetate and were examined with a 
transmission electron microscope (JEM-1200EX , JEOL, 
Tokyo, Japan). 

RESULTS 

 Light-microscopically, the LPTL in all cases contained 
looser and thinner collagen bundles with less elastic fibres 
than the tissue running parallel to the junction (Fig. 2A). The 
LPTL was histologically analogous to the previously re-
ported Whitnall ligament [3], while the tissue on the junction  
 



18    The Open Ophthalmology Journal, 2007, Volume 1 Yasuhiro et al. 

 

Fig. (1). Modified course of the lower-positioned transverse liga-

ment (LPTL) (top: superior; left: medial). Reprinted with permis-

sion of the Japanese Journal of Ophthalmology (Kakizaki H, et al. 

Posterior aspect of the orbital septum is reinforced by ligaments. 

Jpn J Ophthalmol 2005; 49: 477-80). The LPTL originates from the 

trochlea and runs in an inferolateral direction. The LPTL passes 

over the junction between the orbital septum and levator aponeuro-

sis, attaches onto the posterior aspect of the orbital septum, and runs 

towards the lateral orbital rim. The LPTL was harvested in the part 

that the arrow indicates. Tr, trochlea; Jun, junction of the orbital 

septum and the levator aponeurosis; LA, levator aponeurosis; LG, 

lacrimal gland; MTL, medial horn tensing ligament; OS, orbital 

septum; Lig, ligaments on the posterior aspect of the orbital septum; 

PO, periosteum. 

 

Fig. (2). Light microscopic findings. (A) Lower-positioned trans-

verse ligament. Collagen bundles are scattered and thin. (B) The 

parallel tissue on the junction between the orbital septum and the 

levator aponeurosis. Thick collagen bundles with a few elastic fi-

bres congregate. 

 

Fig. (3). Transmission electron microscopic findings. (A) Lower-

positioned transverse ligament. (B) The parallel tissue on the junc-

tion between the orbital septum and the aponeurosis. Both tissues 

contain microfibrils with the same periodicity and thickness. 

(Fig. 2B) was analogous to the previously reported LPTL [3]. 
Electron microscopic findings showed that collagen microfi-
brils of the LPTL (Fig. 3A) had almost the same periodicity 
and thickness as those in the parallel tissue on the junction 
(Fig. 3B). 

DISCUSSION 

 The LPTL showed a different light-microscopic composi-
tion to that of the tissue running parallel to the junction, al-
though both tissue architectures could not be distinguished 
electron microscopically, indicating that the strength of each 
tissue was different. Each tissue could have specific physio-
logical functions depending on their anatomical position. 
Since the LPTL contains looser and thinner collagen bundles 
and less elastic fibres than the parallel tissue, the strength 
loaded onto the LPTL might be less than that on the parallel 
tissue. Thus, most upper eyelids, except ones with a very ro-
bust LPTL [2,3], can move appropriately without restriction 
by the LPTL. Also, the tighter and thicker composition of the 
parallel tissue is reasonably suitable for repetitional eye blink-
ing because the junction provides a pivotal position to lift the 
preaponeurotic fat pad [7]. 

 The LPTL reinforces the orbital septum, with which it 
sustains a preaponeurotic fat pad [1]. Especially in Asians, a 
supporting structure is necessary for the orbital septum be-
cause preaponeurotic fat tends to drop inferiorly and project 
anteriorly due to puffiness. This is why the LPTL is a desir-
able structure to support the preaponeurotic fat pad. However, 
the smaller elasticity of the LPTL sometimes causes a problem 
in which the extension of the levator aponeurosis is disturbed. 
Ordinary thin collagen bundles of the LPTL may be an adapta-
tion to compensate for this drawback. Since the LPTL runs 
obliquely [1], roughly coinciding with the direction of blink-
ing, the LPTL needs to be incised in cases with insufficient 
eyelid closure in blepharoptosis repairs. 

 The LPTL shares some common macroscopic features 
with Whitnall ligament [8], indicating that both structures may 
have derived from the same origin [8,9]. Although the present 
study did not histologically examine the Whitnall ligament, 
compared to light-microscopic findings of the Whitnall liga-
ment [3], the LPTL showed histological similarities. In this, 
the present study largely supports the hypothesis that both 
ligaments share the same origin. 

CONCLUSION 

 The LPTL is a loose and inelastic structure, which is a 
different structure from that of the tissue running parallel to 
the junction, but showed similarities to the Whitnall ligament. 
Although there may be some limitations in the present study in 
terms of blepharoptoses and age-related degenerative changes, 
we believe that the results here will help towards a precise 
understanding of the anatomy of the upper eyelid. 

ACKNOWLEDGEMENTS 

 The authors would like to thank Miss Maeda Mitsuyo for 
advice, and Mr. Nakagawa Hideki and Mr. Kenko Takao for 
technical assistance with light and the electron microscopy. 

REFERENCES 

[1] Kakizaki H, Zako M, Miyaishi O, et al. Posterior aspect of the 
orbital septum is reinforced by ligaments. Jpn J Ophthalmol 2005; 

49: 477-80. 



Histological Analysis of the Lower-Positioned Transverse Ligament The Open Ophthalmology Journal, 2007, Volume 1    19 

[2] Kakizaki H, Zako M, Nakano T, et al. Modified course of the 

lower-positioned transverse ligament. Br J Plast Surg 2005; 58: 
1035-6. 

[3] Yuzuriha S, Matsuo K, Kushima H. An anatomical structure, which 
results in puffiness of the upper eyelid and a narrow palpebral fis-

sure in the Mongoloid eye. Br J Plast Surg 2000; 53: 466-72. 
[4] Anderson RL, Dixon RS. The role of Whitnall’s ligament in ptosis 

surgery. Arch Ophthalmol 1979; 97: 705-7. 
[5] Ettl A, Zonneveld F, Daxer A, Koornneef L. Is Whitnall’s ligament 

responsible for the curved course of the levator palpebral superioris 
muscle? Ophthalmic Res 1998; 30: 321-6. 

[6] Stevens A, Lowe J. Human Histology. 3rd ed.: support cells and 

the extracellular matrix. Philadelphia: Elsevier Mosby, 2005: 56-
65. 

[7] Kakizaki H, Zako M, Nakano T, et al. The levator aponeurosis 
consists of two layers that include smooth muscle. Ophthal Plast 

Reconstr Surg 2005; 21: 281-4. 
[8] Kakizaki H, Zako M, Nakano T, et al. Anatomical study of the 

lower-positioned transverse ligament. Br J Plast Surg 2004; 57: 
370-2. 

 [9] Hwang K, Kim DJ, Chung RS, Lee SI, Hiraga Y. An anatomical 
study of the junction of the orbital septum and the levator aponeu-

rosis in Orientals. Br J Plast Surg 1998; 51: 594-8. 

 
 

Received: October 17, 2007 Revised: November 15, 2007 Accepted: November 19, 2007 

 

 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


