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Background: Reconstruction of soft tissue defects of the leg remains challenged.  The purpose of this study

was to evaluate the treatment of soft tissue defects of leg with local fasciocutaneous flaps.

Patients and Methods: Ten patients underwent the reconstruction of leg defects. Local fasciocutaneous flaps

were performed to reconstruct leg defects in all patients at Buriram Hospital from July 2014 to March 2016.

Results: Seven of ten flaps survived completely without complication. Three patients (30%) had partial flap

necrosis but could be resolved by debridement and split-thickness skin graft. The follow-up time ranged from 1-8

months. Flaps and skin graft on the donor site survived completely.

Conclusion: Using the local fasciocutaneous flaps to reconstruct leg and ankle defects are safe and reliable

procedure with a high success rate, however partial flap necrosis remains an important complication.
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INTRODUCTON

Management of soft tissue defects of the lower
limb remains difficult especially the area with exposure
of  bone, tendon or vessels.  Wounds in the leg and
ankle regions remains a frequent and challenging
problem. The choices of soft tissue reconstructions
include local muscular based flap, local fasciocutaneous
flaps and free flaps1.

Recently, Chan et al. reported retrospective review
comparing fasciocutaneous and muscle flaps of soft
tissue reconstruction for open fractures of the lower
limb.  They  concluded that similar numbers of patients
achieved bony union and were able to walk unaided
after two years2.

The main advantages of  local  fasciocutaneous
flaps over muscle flaps and free flap are easy to harvest
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and less donor site morbidity due to the preservation
of the muscular structure and function.  Ayestaray et al.
presented a classification of propeller flaps and clinical
application of propeller flaps for lower limb recon-
struction3. Pignatti et al. showed the result of propeller
flaps in soft tissue defects of the legs in six patients.
They concluded that propeller flaps are an excellent
choice  to resurface complex soft tissue defects of the
leg4.  Brave et al. reported defect coverage in 21
patients with free style local perforator flaps.  All flaps
survived.  They concluded that the concept of freestyle
local perforator flaps represents a safe, versatile and
reliable surgical procedure5.  Wallace et al.6 and Lecours
et al.7 showed their experience with freestyle perforator
flaps.  They concluded that freestyle pedicle perforator
flaps can provide a simpler alternative to freeflaps.
Vergara-Amador8, Chai et al.9, Morgan et al.10, Chen et
al.11, and Olawoye et al.12 reported their experience of
the distally based sural flap for ankle and foot
reconstruction.  They concluded that this flap is a good
alternative to free flaps for soft tissue defects in the
distal area of the leg and foot.

The objective of this study was to present my
experience of utilization of local fasciocutaneous flaps

for soft tissue reconstruction of the leg.

MATERIALS AND METHODS

Medical records of the patients who were diag-
nosed with soft tissue defect of leg and ankle at Buriram
Hospital from July 2014 to March 2016 were reviewed.
Patient characteristics including age, etiology of  defect,
site of defect, size of defect, type of flap, size of flap,
complication and follow up period were recorded.
Ten patients, eight men and two women, underwent
the procedures of the local fasciocutaneous flap
transfer for coverage of soft tissue defects over the leg
at Buriram Hospital.  The average age of the patients
was 44 years (ranged from 20 to 66 years).  The cause
of soft tissue defects included trauma in five patients,
thermal burn injury in one patient, electrical injury in
one patient, shortgun wound in one patient and
chronic ulcer in two patients. Among them,
complications with bone, joint, tendon or fixation
materials exposure were seen in all patients. The
design of flaps was equal or slightly larger than the
defect.  Follow up time ranged from 1 month to 8
months, with an average of 3.80 months. Details of
these patients are showed in Table 1.

Table 1  Patient Demographic Data

Patients Age Etiology Site of Size of Type of flap Size of Flap Complication Follow-Up
(years) defect Defect (cm) (months)

(cm)

1 56/M Thermal Medial malleolus 7 × 20 Reverse sural 7 × 20 - 8
burn and dorsum of foot fasciocutaneous

flap
2 40/M Chronic ulcer Anterolateral ankle 5 × 6 Propeller flap 6 × 30 Partial necrosis 2
3 62/F Chronic ulcer Anterolateral ankle 7 × 9 Propeller flap 9 × 17 Partial necrosis 5
4 20/M Trauma Mid-tibia 3 × 7 Freestyle perforator 3 × 10 - 2

transposition flap
5 26/M Shortgun Distal tibia 8 × 8 Reverse sural fascio- 9 × 9 - 4

wound cutaneous flap
6 65/F Trauma Medial malleolus 8 × 10 Freestyle perforator 8 × 18 Partial necrosis 1

transposition flap
7 50/M Electrical injury Anterior ankle 8 × 8 Reverse sural fascio- 8 × 8 - 6

cutaneous flap
8 32/M Trauma Mid-tibia 4 × 5 Superiorly based 6 × 6 - 2

sural fasciocutaneous
flap

9 23/M Trauma Distal tibia 7 × 8 Freestyle perforator 8 × 27 - 5
10 66/M Trauma Distal tibia 6 × 15 Reverse sural fascio- 6 × 10 - 3

cutaneous flap



Vol. 38 No. 2 Reconstruction of Soft Tissue Defects of Leg with Local Fasciocutaneous Flaps 47

RESULTS

The reconstructions were performed as follows:
two propeller flaps to cover defects of ankle area; four
reverse sural fasciocutaneous flaps to cover ankle or
distal tibial defects; one superiorly based sural fascio-
cutaneous  flap to cover defect of mid-tibia; and three
free style perforator transposition flaps to cover defects
of mid-tibia, medial malleolus and distal tibia. In all
cases, the donor site was closed with a split-thickness
skin graft.

Seven of ten flaps (70%)survived completely
without complications. In 3 patients (30%), superficial
partial necrosis of distal flap occurred due to local
venous congestion and the wound healed with
debridement and split-thickness skin graft.

The reconstruction has been stable in all cases
during the follow-up period (1-8 months). All donor
sites healed uneventfully.

CASE REPORTS

Patient 2

A 40-year-old man was admitted with a chronic
ulcer on his right anterior ankle. Tissue biopsy was
obtained and showed no malignancy. Excisional
debridement was performed to convert chronic wound
into acute wound. The wound was 5 × 6 cm in size,
involving the anterolateral ankle and dorsum of the
foot, with exposure of tendon. The defect was covered
by the propeller flap3,4.  The flap was 6 × 30 cm in size.
The donor site was covered by split-thickness skin
graft. I tried to preserve more tissue for saving skin
graft tissue, but unfortunately partial flap necrosis had
occurred on the proximal site which had previous
unhealthy tissue. I resolved this problem by excision of
necrotic tissue and a split-thickness skin graft. The
final result, after two months, was satisfactory (Figure
1), and the patient was able to ambulate and return to
work.

Patient 4

A 20-year-old man sustained a traffic accident
injury on his left leg, resulting in an open fracture of
the tibia and a soft tissue defect at mid-tibial area, and
measured 3 × 7 cm in size. After treatment of tibial
fracture by external fixation, a 3 ×10 cm perforator
transposition flap based on freestyle local perforator

flap concept5-7 was transferred to the defect, using
hand held doppler ultrasound to locate the perforator.
The donor site was covered by split-thickness skin
graft. Both flap and skingraft on the donor site healed
without complication(Figure 2).

Patient 5

A 26-year-old man suffered a soft tissue defect
over the distal tibia and both tibia and fibula were
fractured by a short gun injury.  After debridement and
external fixation of both bones by orthopedic sur-
geon, the defect was covered with a reverse fascio-
cutaneous flap8-12. The flap was 9 × 9 cm in size. The
donor site was covered by spit-thickness skin graft. The
wounds healed without complication (Figure 3).

DISCUSSION

The primary goal of surgical reconstruction of
the lower extremity wound is to restore or maintain
function. Different options have been described
throughout the history for soft tissue reconstruction of
leg such as pedicled fasciocutaneous flaps, muscle
flaps and free flaps.  In general, flaps used to cover the
leg have common requirements including skin match
with the recipient, larger size of skin paddle, no sacrifice
of any major artery, and minimal donor site morbidity.
The advantages of local fasciocutaneous flap over
muscle flap and free flap are easy to harvest, not
required microsurgical skill and no significant
functional loss of donor site. Local fasciocutaneous
flaps are very useful to reconstruct soft tissue defects in
the leg area because of their versatility and reliability,
based on a constant vascular anatomy pattern making
it unnecessary to perform preoperative vascular
examination. Special surgical skills are not needed.

I prefer the local fasciocutaneous flap to
reconstruct soft tissue defects of the leg.  The outcome
revealed 100% flap survival. However, partial flap
necrosis occurred in 30% of cases which were resolved
by excision and split-thickness skin graft.  All patients
had good result of defect coverage, bone union and
ambulation.

The author presented small series of patients who
were treated for soft tissue defects of leg and ankle with
local fasciocutaneous flaps. The concept is simple and
technique of flap harvesting is easy in all cases, with
short surgical time and minimal blood loss.  No sacrifice
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Figure 1 (A) Chronic ulcer over anterolateral ankle. (B) Soft tissue defect after debridement.  (C) A design of propeller flap and marking
of perforator by hand held Doppler ultrasound. (D) Flap harvesting and intraoperative view of septocutaneous perforator.
(E) The flap was rotated 180˚ to cover the defect. (F) Donor site was covered by spit-thickness skin graft. (G,H) Two months
after surgery.
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of main vessels is required.  Local fasciocutaneous flaps
for reconstruction of leg defects provide an excellent
result of reconstruction.

CONCLUSION

Based on my own experience, the local
fasciocutaneous flaps for leg and ankle defects are safe

and reliable procedure with a high success rate,
however, partial flap necrosis remains an important
issue. I concluded that pedicle fasciocutaneous flaps
should be considered the main choice of reconstruction
of soft tissue defects. Free flap would be salvaged in
more complex cases when none of these flaps could be
performed.

Figure 2 (A) Preoperative view. (B) Marking perforator by hand held Doppler ultrasound flap design. (C) Elevation of perforator trans-
position (D) Immediate after operation, the defect was covered by perforator transposition fasciocutaneous flap and donor
site was covered by spit-thickness skin graft.  (E, F) View at 2 months follow-up complete survival of flap and skin graft on
the donor site. (G) Film left leg at 2 months after surgery
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What is already known on this topic?
There are many choices of soft tissue recon-

structions of the leg include local muscular based flap,
local fasciocutaneous flaps and free flaps.

Figure 3 (A) Preoperative view. Distal tibia defect after debridement and external fixation by orthopedic surgeon. (B) A reverse sural
fasciocutaneous flap was harvested from the upper calf. (C) The defect was covered with the fasciocutaneous flap. (D) The
donor site was covered by split-thickness skin graft. (E, F, G) View and film at 4 months after surgery.
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What this study adds?

Local fascio cutaneous flaps for leg and ankle
defects are safe and reliable procedure with a high
success rate. It is an alternative to free flap or muscular
flap transposition in the proper circumstances.
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¬â“¬¡“¬—ß§ß‡ªìπ¿“«–·∑√° ấÕπ∑’Ë ”§—≠¢ÕßÀ—μ∂°“√π’È



<<
  /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


