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CASE REPORT

A 45-year old woman presented with a 3-day history of right upper quadrant
pain, which suddenly became generalized. On examination, the patient was
septic, tachycardic and tachypnoeic with a distended, tender abdomen. There
were no surgical scars, and hernial orifices were normal. Abdominal radio-
graphs showed dilated small bowel with leukocytosis on full blood count. We
found a perforated gallbladder with acute cholecystitis and bilious peritonitis
at laparotomy.

After peritoneal toilet, we performed a standard cholecystectomy. How-
ever, there was a severe pericholecystic reaction, which left a briskly bleeding
gallbladder bed. Twice, we packed the area with a large abdominal swab; how-
ever, on removal on both occasions, brisk bleeding recurred owing to the clot
being pulled off along with the abdominal pack. No modern hemostatic agents
such as gelfoam or surgicel were available at the time.

We mobilized the falciform ligament on its pedicle, maintaining the vascu-
lar supply from the left inferior phrenic artery and middle segment hepatic
artery (Fig. 1). We then applied it to the gallbladder bed and compressed the
area with large abdominal packs, which we gently removed after about
10 minutes with extra caution not to disturb the flap (Fig. 2). This achieved
hemostasis, and the patient recovered uneventfully.

Discussion

Although most gallbladder surgery is now performed laparoscopically, there
are scenarios when open surgery is necessary such as perforation, empyema,
gangrene, previous major surgery with adhesions or carcinoma.

In cases when the gallbladder has been inflamed for more than 72 hours, a
severe pericholecystic reaction occurs, making surgery potentially hazardous.!
The inflamed gallbladder wall and surrounding hepatic connective tissue
involved in the inflammatory process become fused together, thus preventing
dissection in the plane. As a result, the gallbladder affected by acute cholecys-
titis frequently has to be dissected directly out of the liver parenchyma.” The
resulting diffuse bleeding can be difficult to control by cauterization, with the
added danger of postoperative bile leakage.’ Today, the use of fibrin sealing is
accepted practice in the treatment of oozing hemorrhage from the surface of
the liver following resective surgery and for the prevention of postoperative
biliary fistulae.” In these difficult cases, subtotal cholecystectomy has been
documented to minimize morbidity and avoid bleeding and difficult dissection
in the Calot triangle.*

Occasionally, surgeons are still faced with a bleeding gallbladder bed in the
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Fig. 1. A perioperative photograph showing the pedicled falci-
form ligament flap mobilized on the left inferior phrenic artery
and middle segment hepatic artery.

absence of modern hemostatic agents such as surgicel,
gelfoam or fibrin glue.’

Various autologous flaps of the omentum, rectus muscle
and falciform ligament have also been described. These
include repair of common bile duct injury with the round
and falciform ligament after clip necrosis, plastic repair of
partial lesions of the principal bile duct by a pedicled flap
of the falciform ligament of the liver, falciform ligament
for the residual cavity of liver hydatidosis, hemostasis of a
ruptured liver tumour using gallbladder serosa and falci-
form ligament, and hemostasis of the gallbladder bed by
using a muscle flap. Despite this diversity of experience, a
search of the literature revealed that the use of the falci-
form ligament flap in the bleeding gallbladder bed has not
been clearly described in this particular scenario.

The flap is based on the blood supply to the falciform
ligament, which was described in 2004 by Li and col-
leagues.’ Their study identified the clinical significance of
the morphology and blood supply of the falciform
ligament in laparoscopic surgery. They observed the
structure, blood vessel distribution and anastomoses of the
falciform ligament in 20 cases of living laparoscopy,
30 cadaveric specimens injected with latex and 5 cadaveric
specimens with Indian ink and hyaline. They reported that
the left inferior phrenic artery and middle segment artery
of the liver formed a vessel that arched and gave off
6-12 branches to the falciform ligament. The veins of the
falciform ligament drained into the left inferior phrenic
vein and were not accompanied by any artery. The authors
concluded that the vessels of the falciform ligament anasto-
mose with multiple vessels and form an important pathway
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Fig. 2. A perioperative photograph showing hemostasis
achieved by application of a pedicled falciform ligament flap to
the raw hepatic surface and compressed for 10 minutes.

of the collateral circulation in the liver.’

In clinical practice, the falciform ligament should be
mobilized on a pedicled flap originating from the left infer-
ior phrenic and middle segment hepatic vessels and then
applied to the bleeding gallbladder bed. Compression with
2 large abdominal packs should be done for about 10 min-
utes, followed by gentle removal of the packs so as not to
disturb the pedicled falciform ligament flap.

We hope that the anatomic and clinical significance of
the pedicled falciform ligament flap can be used by other
surgeons facing similarly difficult patient scenarios.
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References

1. Duca S, Bala O, al-Hajjar N, et al. [Laparoscopic cholecystectomy:
incidents and complications. Analysis of 8002 consecutive cholecys-
tectomies performed at the Surgical Clinic III Cluj-Napoca] [Article
in Romanian]. Chirurgia (Bucur) 2000;95:523-30.

2. Kockerling F, Schneider C, Reymond MA, et al. [Controlling com-
plications in laparoscopic cholecystectomy: diffuse parenchyma
haemorrhage in the liver parenchyma] [Article in German]. Zentralbl
Chir 1997;122:405-8.

3. Browder IW, Litwin MS. Use of absorbable collagen for hemostasis
in general surgical patients. Am Surg 1986;52:492-4.

4. Bornman PC, Terblanche J. Subtotal cholecystectomy: for the diffi-
cult gallbladder in portal hypertension and cholecystitis. Surgery
1985;98:1-6.

5. Li XP, Xu DC, Tan HY, et al. Anatomical study on the morphology
and blood supply of the falciform ligament and its clinical signifi-
cance. Surg Radiol Anat 2004;26:106-9.




<<
  /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


