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CASE STUDY

A Modified Technique of Using 

the Dynamic External Finger Fixation System. 
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SUMMARY
Fractures of the phalangeal joints of the hand present a challenging problem because of the small size of the

fracture fragments, limiting internal fixation, and their articular nature necessitating early mobilisation to

ensure good results. We present a case of a patient presenting with an open displaced intraarticular fracture of

the metacarpophalangeal joint that was managed with limited internal fixation with a Kirschner wire along with

the Dynamic External Finger Fixation System (S-Quattro). The fracture united and the patient returned to his

previous occupation with no limitations in his activities of daily living. This is the first instance of S-Quattro

being described for the management of an open fracture with the additional use of limited internal fixation. The

additional use of limited internal fixation ensured adequate fracture reduction and stabilisation. The S-Quattro

application does not require significant soft tissue dissection, making it particularly suited to open fractures.
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BACKGROUND
Fractures of the phalangeal joints of the hand

present a challenging problem because of the size of

the fragments, limiting internal fixation, and their

arti cular nature necessitating early mobilisation [1].

Non-operative management with splintage produces

poor results with pain, stiffness and reduced range of

motion [2]. Early mobilisation is essential for optimal

functional results, and immobilisation for longer than

three weeks can result in a permanent loss of motion

[1]. Anatomical reconstruction is difficult because of

the small and often comminuted fragments. Open

reduction and internal fixation has been described but

is technically demanding and time consuming [3]. A

number of dynamic external fixators have been devel-

oped that allow the reduction of in traarticular fracture

fragments using ligamentotaxis but most of these are

complex, not well-tolerated by the patients and have a

high incidence of complications [4]. 

The Stockport Serpentine Spring System, abbreviat-

ed to the S-Quattro, is a dynamic external fixator that

has been used for intraarticular phalangeal fractures

with good results [5-7]. It consists of a unique dual, par-

allel but opposing action spring column system. It

allows limited movement of the injured joint and free

movement of the other digital joints, permitting quick

recovery after removal. We present a case of a patient

presenting with an open displaced intraarticular fracture

of the metacarpophalangeal joint that was managed

with limited internal fixation along with the S-Quattro.   

CASE REPORT
A 36-year-old man sustained a twisting injury to

his dominant right hand at his work-place when his

hand got stuck in machinery. The patient attended the

accident and emergency department with an open

wound to the dorsum of his hand and a displaced

intraarticular fracture of the ring metacarpopha-

langeal joint (Fig. 1). Following informed consent,

the patient was taken to theatre and the wound was

irrigated, debrided and left to heal by se condary

intention. The patient also underwent a limited inter-

nal fixation of the fracture fragment using a 1.6 mm

Kirschner wire, followed by application of the 

S-Quattro external fixator as previously de scribed

(Fig. 2) [6]. 

The wires were removed at six weeks’ time. The

patient was last seen in clinic twelve months follow-

ing the injury. At that stage, the wound had healed

and the fracture had united (Fig. 3). The patient had

not required physiotherapy and had no limitations in

his activities of daily living. Objective analysis

revealed an arc of movement of the metacarpopha-

langeal joint of 95 degrees and a total active move-

ment in the digit of 275 degrees. The patient had 

a Disabilities of the Arm Shoulder and Hand (DASH)

score of four, a Patient Evaluation Measure (PEM)

score of two, a Michigan Hand Outcome (MHO) score

of five, and, using a visual analogue score (VAS),

reported no pain. The patient was satisfied with the

results and had returned to work. 
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Fig. 1. Antero-posterior (a) and lateral (b) radiograph of the fracture at presentation



DISCUSSION
The satisfactory management of intra-articular

fractures relies on reduction and stabilisation of frag-

ments to obtain good joint congruency and allowing

early movement. The S-Quattro coupled with the

limited internal fixation used in our case allows both

joint congruency and early movement. The S-Quat -

tro uses the principle of ‘ligamentotaxis’ to reduce

the fragments by its action on the attached ligaments

and the capsular structures and, as we have shown,

its use can be supplemented with additional limited

internal fixation. Early motion is important to pre-
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Fig. 2. Antero-posterior (a) and lateral (b) radiograph of the fracture following limited internal fixation with a Kirschner wire and

S-Quattro application 

Fig. 3. Antero-posterior (a) and lateral (b) radiograph of the fracture at final follow-up 
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vent joint stiffness and promote pain-free move-

ments by allowing free gliding of adjacent tendons.

This also helps reduce swelling and facilitates joint

nutrition, surface remodelling, contouring and heal-

ing. These factors must account for the subjective

and objective outcomes seen in our case.  

Many other methods have also been described to

treat these difficult fractures. Intra-articular fractures

in which there is a single fragment of sufficient size

can be fixed with a Kirschner wire alone or an AO

screw and this can be achieved open or percutaneou -

sly [8,9]. Kirschner wire transfixion of the joint has

also been described for fracture dislocations. Al -

though this method was first described for the treat-

ment of Bennett's fractures, it can be applied to any

phalangeal fracture. In addition, it can be combined

with open reduction and internal fixation [10,11].

Transfixing the joint allows the dislocation to be

reduced and held even where the fractures fragments

are too small to fix. This method, however, invari-

ably causes further damage to the affected joint and

the presence of the wire prevents early mobilization

and encourages stiffness. 

The S-Quattro is a versatile dynamic external fix-

ation system that offers a number of positions in

which the pins and springs can be placed, making it

particularly well-suited to open fractures as seen in

our case. This is the first instance of the technique

being described for the management of an open frac-

ture with the additional use of limited internal fixa-

tion. Although the S-Quattro is particularly suited in

cases where the fragments are too small to fix and

when there is comminution affecting the joint sur-

faces, the additional use of limited internal fixation

in our case with a single Kirschner wire ensured that

the fracture reduction and stabilisation of this dis-

placed fracture was not totally reliant on ligamento-

taxis. The limited internal fixation did not restrict

joint movements. The pin positioning was easily

modified in our case to avoid the healing soft tissue.

The S-Quattro application does not require signifi-

cant soft tissue dissection, making it particularly suit-

ed to open fractures and resulting in the excellent

subjective and objective outcomes seen in our case. 

Khan W.S. et al., Technique of Using the S-Quattro External Finger Fixation System

402



<<
  /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


