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Introduction

The arthroscopic reconstruction of the anterior cruciate ligament is a common surgery
performed by the orthopedic surgeons willing to restore the knee stability of physically
active patients. Despite the fact that it is usually an uneventful procedure, surgeons
must always look for better post-operative results; in this scenario, the arthroscopic
reconstruction of the anterior cruciate ligament without a tourniquet is a promising
alternative. The aim of the present paper is to share with other orthopedic surgeons
around the world our experience with this procedure and some technical tips that may
be helpful.

A reconstrucdo artroscopica do ligamento cruzado anterior é uma cirurgia comum
realizada pelos cirurgides ortopédicos dispostos a restaurar a estabilidade do joelho de
pacientes fisicamente ativos. Apesar de ser geralmente um procedimento sem
intercorréncias, os cirurgioes devem sempre procurar melhores resultados pés-ope-
ratérios; neste cenario a reconstrucao artroscépica do ligamento anterior sem
torniquete é uma alternativa promissora. O objetivo deste artigo é compartilhar
com outros cirurgidoes ortopédicos ao redor do mundo nossa experiéncia com este
procedimento e algumas dicas técnicas que podem ser Uteis.

estimated to be over 130 thousand, and it may reache over

The arthroscopic reconstruction of the anterior cruciate than 400 thousand worldwide.
ligament (ARACL) is one of the most performed orthopedic The main goals of the ARACL are to restore knee stability
surgeries. In the Unites States, the incidence of ARACL is  and enable patients to return without restrictions to sports

and daily life activities. Reaching these goals with dimin-
ished iatrogenic complications should be an effort made by

* Work performed at Hospital do Servidor Piblico Municipal, 3]l orthopedic surgeons.

Aclimagdo, Séo Paulo, SP, Brazil.
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Tips for Arthroscopic Anterior Cruciate Reconstruction without the Tourniquet

Recently, ARACL without a tourniquet became an emerging
trend worldwide, since the operative time does not seem to
increase,?> and the patients seem to fare better in the early pos-
operative weeks.*> The supposed benefits of the reconstruction
without a tourniquet are an earlier recovery of quadriceps
strength, smaller thigh girth atrophy,* decreased blood loss,?
smaller postoperative pain® and fewer electromyographic
effects.> The use of the tourniquet was also associated to
postoperative tibial, femoral, and saphenous nerve palsy.7’8

In the last few years, due to the logistic difficulties in
having a good working tourniquet in a public hospital in a
developing country, our team performed a few ARACLs
without tourniquets. Our anecdotal experience is similar
to that of some other groups: patients subjected to an ARACL
without tourniquet fare better than the ones subjected to the
same procedure with a tourniquet.

Despite the potential benefits of the ARACL without a
tourniquet, the perioperative period can be tricky due to the
intra-articular bleeding, especially after drilling the bone
tunnels. Blood makes it almost impossible for the surgeon to
identify the structure in the first few minutes, and for those
not prepared for this scenario the surgery may become
strenuous. It is our intention with the present paper to share
some tips acquired with the forced experience we have had,
and maybe in the near future better trials comparing ARACL
with or without the use of a tourniquet will help the
orthopedic surgeon in the clinical decision.

Surgical Technique
Our tips are:

 Start trying with a deflated tourniquet in place, and,
whenever you fill uncomfortable, inflate the tourniquet
and go ahead.

* When harvesting the hamstring autograft, be sure to cut
all of the vincula, and split the semitendinosus and the
gracillis from the sartorius fasciae before using the tendon
striper.

* Keep away from the Hoffa fat-pad as much as possible. The
anterolateral portal should be made high and tight, the
anteromedial portal should be made a bit more medial
than usual.

* Be patient. The surgeon must keep calm throughout the
first few minutes of bleeding. It will get better.

* Increase the pressure and the flow in the saline pump. If
you do not use a pump, place the saline bag as high as
possible.

* Cold saline is also a good option to decrease the bleeding

* Endovenous tranexamic acid (1g) may be helpful.

 Prefer to shave the ligamentum mucosum instead of
shaving the Hoffa fat-pad.
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* Adrenaline at 1mg for each 1L of saline may be helpful,
mainly in the first few minutes. If necessary, 1mg of
adrenaline directly in the joint will definitely help.

 Start with the arthroscopic steps that do not require
shaving of the synovia: inspection and meniscal tears.

* Avoid unnecessary bone shaving or bone curettage.

* Place both tibial and femoral guide pins in the desired
location before drilling the bone tunnels.

* If you chose a femoral outside-in technique, try to not
open thee capsule with the scalp.

« If you have chosen a transportal technique, start with the
tibial guide pin before flexing the knee to place the
femoral guide pin.

* Always start by drilling the femoral tunnel.

Final Considerations

Despite the fact that most surgeons do noOt feel comfortable
with the ARACL without a tourniquet, it is a feasible and safe
procedure that has potential short-term benefits to the patients.
These elementary technical tips, will surely make the surgery
easier and the surgeons more confident to no longer use the
tourniquet.

Conflict of Interests
The authors have no conflict of interests to declare.

References

Mall NA, Chalmers PN, Moric M, et al. Incidence and trends of

anterior cruciate ligament reconstruction in the United States. Am

J Sports Med 2014;42(10):2363-2370

2 Kuo LT, Yu PA, Chen CL, Hsu WH, Chi CC. Tourniquet use in
arthroscopic anterior cruciate ligament reconstruction: a system-
atic review and meta-analysis of randomised controlled trials.
BMC Musculoskelet Disord 2017;18(01):358-358

3 Wu H, Chen LX, Li YL, et al. Tourniquet used in anterior cruciate

ligament reconstruction: a system review. Eur ] Orthop Surg

Traumatol 2014;24(06):999-1003

Daniel DM, Lumkong G, Stone ML, Pedowitz RA. Effects of

tourniquet use in anterior cruciate ligament reconstruction.

Arthroscopy 1995;11(03):307-311

Arciero RA, Scoville CR, Hayda RA, Snyder R]. The effect of

tourniquet use in anterior cruciate ligament reconstruction. A

prospective, randomized study. Am ] Sports Med 1996;24(06):

758-764

Reda W, ElGuindy AMF, Zahry G, Faggal MS, Karim MA. Anterior

cruciate ligament reconstruction; is a tourniquet necessary? A

randomized controlled trial. Knee Surg Sports Traumatol Arthrosc

2016;24(09):2948-2952

Guanche CA. Tourniquet-induced tibial nerve palsy complicating

anterior cruciate ligament reconstruction. Arthroscopy 1995;11

(05):620-622

Kornbluth ID, Freedman MK, Sher L, Frederick RW. Femoral,

saphenous nerve palsy after tourniquet use: a case report. Arch

Phys Med Rehabil 2003;84(06):909-911

—_

n

(€]

D

~

<)

© 2021. Sociedade Brasileira de Ortopedia e Traumatologia. All rights reserved.

257




<<
  /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


