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Brief Report: Systemic Vascular Access and Resuscitation

via Corpus Cavernosum

Melville Bradley, MD, MSPH*t

ABSTRACT Background: Pre-hospital systemic vascular access with early resuscitation in the hypovolemic
trauma patient can be problematic and is attempted through venous cut-downs, peripheral IV lines, and/or interosseous
routes. This brief report examines an alternative for males via the corpus cavernosum (CC). Methods: A system-
atic literature review using certain inclusion criteria including, but not limited to, corpus cavernosum access and
resuscitation was conducted and a summary table created. Findings: The six articles that met criteria revealed
quick and easy CC access with rapid flow rates and resuscitation times in both humans and in animal models using
either fluids or blood products. Only one article revealed a complication which was a shaft hematoma that resolved
spontaneously over a period of a few days. Discussion/Impact/Recommendations: Systemic vascular access and resus-
citation via the CC could be considered as a safe and effective alternative if more traditional techniques fail in an
appropriate pre-hospital hypovolemic male casualty (i.e., no genital or pelvic trauma that could interfere with the tech-
nique). If further studies are conducted and the technique more robustly validated it could be considered as a possible
addition to pre-hospital treatment protocols such as TCCC. Possible publication bias could have been a limitation of

this study.

INTRODUCTION

Prehospital systemic circulation access is problematic in
the volume-depleted patient. Currently, accepted field resus-
citation access methods include venous cut-downs, peripheral
lines, and osseous techniques (sternum, tibia). For male
trauma victims, anecdotal evidence exists for the effective-
ness of corpus cavernosum (CC) access with resuscitative
success from the World War II era." Two case series evalu-
ating erectile dysfunction suggested the use of this method
for resuscitation as well.>* Although no resuscitations were
performed in these two studies, the authors of both noted
ease of CC access without any complications. The technique
described involved needle penetration mid-shaft in either of
the corpora cavernosum with proper placement described as
feeling a “click” when the tunica albuginea is penetrated;
improper placement identified either by subcutaneous
hematoma (tunica not penetrated) or infused fluid exiting
the meatus (too deep with penetration into the urethra). The
intent of this brief report is to summarize recent available
literature with regard to CC access and resuscitation, and
to draw conclusions that may be conducive to stimulate
further research.
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METHODS

A PubMed literature review from December 2015 was used
to collect articles related to CC access and fluids/blood
products’ resuscitation. Search terms used were as follows: “CC
resuscitation,” “penile resuscitation,” “CC vascular access,” and
“CC transfusion.” Articles with inclusion criteria of CC access
and resuscitation were chosen for the review. A summary table

was then created.

RESULTS

Six articles were found that met the inclusion criteria
above. Results are summarized in Table I below. Five arti-
cles were interventional studies (four laboratory and one
clinical) where canines, human males, and in one instance,
donkeys were used as their own controls with regard to
blood pressure measurements.*™® Descriptive statistics were
used to measure mean blood pressure changes before, dur-
ing, and after resuscitation, mean fluid/blood products’
flow rates via the CC, and time necessary to establish sys-
temic circulation access via the CC. The authors’ conclu-
sions were similar across these five studies with regard to
ease of CC access with no complications, minimal times to
access, achievement of timely effective flow rates (indepen-
dent of device used for access), and effective resuscitation
as shown with postintervention increased blood pressures
of clinical significance above shock pressures. The final
article was a canine quasi-experimental study comparing
flow rates between femoral line access and CC access; and
with medication concentrations (phenobarbital was used)
in blood as a function of infusion times.” There were no
statistically significant differences (p > 0.05) between CC
flow rates and femoral line flow rates, as well as phenobar-
bital blood concentrations between the two techniques.
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Only one article reported a complication that involved a
penile hematoma that resolved spontaneously.’

DISCUSSION

After reviewing the pertinent literature, another method for sys-
temic circulation access via the CC in an appropriate casualty
cohort (no genital or pelvic trauma that could interfere with the
technique) could be an effective addition to the prehospital
resuscitation toolbox for male trauma casualties if attempted
venous or interosseous access fails. Further research to validate
the procedure seems warranted. A possible limitation of this
review is that it is not known whether publication bias may
have had a role in the nonpublication of unfavorable results
with CC access and resuscitation.

REFERENCES

1. Vedder JA: Combat Surgeon: Up Front with the 37th Marines. Chapter 10,
p 147. Novato, CA, Presidio Press, 1998.

. Godec CJ, Cass AS: The penis—a possible alternative emergency venous

access for males? Ann Emerg Med 1982; 11(5): 266-8.

. Pertek JP, Coissard A, Meistelman C, Cormier L, Hubert J: Intracavernous

infusion: an alternative route to intravenous access during resuscitation?
Ann Emerg Med 1998; 32(6): 753—4.

. Nicol D, Watt A, Wood G, Wall D, Miller B: Corpus cavernosum as an

alternative means of intravenous access in the emergency setting. Aust N
7 J Surg 2000; 70: 511-4.

. Gofrit ON, Leibovici D, Shapira SC, et al: Penile intracorporeal

infusion—possible access to the systemic circulation. Pressure flow stud-
ies in dogs and humans. Eur J Surg 1997; 163(6): 457-61.

. Abolyosr A, Sayed MA, Fathy E, Smeika MA, Shaker SE: Blood trans-

fusion and resuscitation using penile corpora: an experimental study.
Urology 2005; 66: 888-91.

. Shafik A, El Sibai O, Shafik IA, Shafik AA: Corpora cavernosa as an

alternative route for transfusion. Front Biosci 2006; 11: 2535-7.

. Stein M, Gray R: Corpus cavernosum as an emergency vascular access

in dogs. Acad Radiol 1995; 2: 1073-7.

. Degim T, Dundaroz R, Sizlan A, Yasar M, Denli M, Gokcay E: The use

of the corpus cavernosum for the administration of phenobarbital:
an experimental study in dogs. Int J Pharm 2002; 246: 105-9.

e1494

MILITARY MEDICINE, Vol. 181, November/December 2016

220z 11dy 1.z Uo Jasn Juswuiono Aq Z8G8SL/L6YLo/ZL-1 L/L8L/Al0Ie/pawi/wod dno oiwapeoe//:sd)y wolj papeojumoq




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /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 true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 1000
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (DJS standard print-production joboptions; for use with Adobe Distiller v7.x; djs rev. 1.0)
  >>
  /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 [792.000 1224.000]
>> setpagedevice


