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Abstract

Hepatic artery aneurysms are the second most common visceral aneurysm but are still relatively uncommon. Over the last
century, methods for treating these lesions have evolved substantially. The presented case covers the presentation, diagnosis, and
treatment of a 65-year-old woman with an aneurysm of the intrahepatic portion of the hepatic artery. This case demonstrates the
variety of techniques available for managing these lesions and the importance of both a thorough knowledge of the available
treatments and the flexibility to switch among them when necessary.
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Introduction

Hepatic artery aneurysms (HAAs) are the second most com-
mon visceral artery aneurysm and representing about 20% of
such lesions.! Although their incidence is believed to be low,
these aneurysms are being encountered with increasing
frequency as imaging modalities improve.'™ Presentations are
highly variable, but rupture represents the initial presentation in
a significant fraction of patients.'*

Treatments have also evolved substantially since the first case
reports in the early 20th century. Today, traditional surgery
remains an option, but advances in endovascular and percuta-
neous technologies have increased the tools available to the sur-
geon and the pool of patients whose lesions are suitable for
intervention. The case presented highlights the techniques avail-
able and the importance of a thorough knowledge of each of them.

Case Report

A 65-year-old female presented to our institution with
complaints of 6 hours of vague epigastric pain. She was hemo-
dynamically stable with no other complaints. Her examination
at that time was unremarkable. The only past medical history
was a laparoscopic cholecystectomy 2 years prior to this admis-
sion. Basic laboratory tests revealed a leukocytosis of 15.4
thousands per cubic millimeter (k/mm3) and hemoglobin of
12.7 grams per deciliter (g/dL).

The patient was admitted to the general medical service and
managed conservatively. Approximately 24 hours after admis-
sion, she was found unresponsive to all but painful stimuli, noted
to have weak peripheral pulses and significant hypotension. She

responded to a fluid challenge and was quickly intubated, sedated,
and transferred to the intensive care unit. Laboratory results at that
time revealed a hemoglobin of 7.4 grams per deciliter (g/dL). The
patient further stabilized following rapid transfusion of 5 units of
packed red blood cells. Urgent computed tomography scan of the
abdomen revealed diffuse hemoperitoneum and a 5 x 3.5 cm
pseudoaneurysm in the region of the portal vein (Figure 1).

The vascular surgery service was consulted for management
and the patient was taken for angiography. Selective superior
mesenteric artery angiography revealed a replaced right hepatic
artery. Celiac artery catheterization demonstrated an area of
contrast blush consistent with a ruptured aneurysm within an
intrahepatic branch of the left hepatic artery (Figure 2).
Cannulation and embolization of the branch were unsuccessful.
During the procedure, the patient’s abdomen became tense and
peak airway pressures rose. In the face of these findings,
endovascular management was aborted and laparotomy was
performed.

Approximately 8 L of blood were evacuated on entry into
the abdomen. An obvious area of disrupted liver parenchyma
with active bleeding was noted within segment 3. The bleeding
was temporized via Pringle maneuver and a formal left hepa-
tectomy was performed.
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Figure 1. Computed tomography (CT) image demonstrating a large
intrahepatic aneurysm.

The patient was hemodynamically stable at the end of the
procedure and was taken to the intensive care unit for
postoperative monitoring. She was extubated on postoperative
day 2 and transferred to a general medical floor on day 3. Her
postoperative course was uncomplicated. On postoperative day
7, she was discharged to an inpatient rehabilitation facility from
which she has since been discharged.

Discussion

The first report of a ruptured HAA was by Wilson in 1809,
following the postmortem dissection of a clergyman. In this
seminal report, he described the aneurysm as having “the color,
shape, and size of the heart.”'? In the ensuing 200 years,
approximately 3000 cases of HAA have been reported.’
Hepatic artery aneurysm is the second most frequently encoun-
tered visceral aneurysm following those of the splenic artery.
Hepatic artery aneurysms represent about 20% of visceral
artery aneurysms.' =~ The true incidence of HAA is not known,
but it is estimated to be between 0.002% and 0.4%. Both symp-
tomatic and asymptomatic aneurysms are encountered with
increasing frequency."* The observed increase in incidence is
likely secondary to evolutions in surgical technique and an
increasing sophistication of imaging modalities.>

In the early part of the 20th century, most HAA were myco-
tic in origin with bacterial endocarditis as a frequent cause.
Such aneurysms are rarely observed today due to the effective-
ness of modern antibiotic therapy.'**> The etiology of HAA
formation is multifactorial. Atherosclerosis and hypertension
are the most commonly encountered comorbid conditions.
Several other conditions including arterial fibromuscular
dysplasia, vasculitis, polyarteritis nodosa, collagen vascular
diseases, and septic emboli have been associated with HAA.*
Endoscopic, percutaneous, and laparoscopic techniques in bili-
ary surgery have resulted in an increase in iatrogenic-traumatic

HAA formation.>® Similarly, nonoperative management of
blunt abdominal traumatic injuries is believed to contribute
to delayed HAA formation.’

Hepatic artery aneurysms typically present between the fifth
and seventh decades of life and are approximately twice as
common in men as women."** Anatomically, approximately
80% of HAA are extrahepatic. Of those, 63% of those originate
from the common hepatic artery, 28% from the right hepatic
artery, and 5% from the left hepatic artery.'>* Intrahepatic
aneurysms are observed in only 20% of cases, most frequently
involving the right hepatic artery.">’ Traumatic pseudoaneur-
ysms account for nearly 50% of intrahepatic aneurysms.’ Addi-
tional visceral aneurysms are encountered in up to 31% of
patients. Other, nonvisceral aneurysms are encountered in
42% of patients with HAA; abdominal aortic aneurysms
account for 20% of this total.**

Approximately 60% of HAA are symptomatic with the most
frequent complaints being epigastric or right upper quadrant
pain, followed by gastrointestinal hemorrhage and jaundice.'"
Rupture has been reported as the presenting finding in 21% to
80% of HAA.'*" Increased risk of rupture has been observed
in patients with HAA of nonatherosclerotic origin and those
greater than 2 cm.* Ruptured intrahepatic artery aneurysms
generally require some form of intervention as they rarely
spontaneously stop bleeding.® Mortality from rupture is 21%
to 43%.* When HAAs are identified, intervention is recom-
mended in symptomatic aneurysms, asymptomatic aneurysms
>2 cm, and a life expectancy of more than 2 years, those that
have demonstrated rapid growth, intrahepatic aneurysms,
women of childbearing age, and patients with polyarteritis
nodosa or fibromuscular dysplasia.*~

The choice of treatment modality depends upon the clinical
presentation, location of the aneurysm, associated risk factors,
and general status of the patient.>* Conventional angiography
remains the gold standard for precise delineation of visceral
anatomy and aneurysm location prior to intervention.' Tradi-
tional surgical options include ligation, excision, venous, or
synthetic grafting and hepatic resection.’ Endovascular options
include embolization with coils, gelfoam, polyvinyl alcohol
particles, or glue, and stenting across the lesion; these tech-
niques can safely and reliably manage lesions that might other-
wise require resection."” Endovascular techniques may be
difficult due to high flow in cases of fistula formation between
the lesion and the right hepatic vein or in the setting of ana-
tomic variants such as median arcuate ligament or celiac
stenosis.”

Under these conditions, percutaneous transhepatic emboli-
zation of intrahepatic aneurysms under sonographic guidance
is a useful adjunct to endovascular embolization or in situations
where a transcatheter approach is not feasible.” Endovascular
and percutaneous techniques can be associated with liver
necrosis, abscess, and sepsis and hepatic resection may still
be necessary.’

Intrahepatic artery aneurysms are rare representing only a
small fraction of all visceral artery aneurysms. The natural
course of intrahepatic artery aneursysm is toward free rupture
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Figure 2. Celiac angiogram demonstrating extravasation from the left hepatic artery (arrow).

carrying with them a high likelihood of morbidity and even
mortality. The case presented demonstrates the necessity of
general understanding of all the treatment modalities available
to the surgeon and the need for individualized decisions based
on each patient’s particular circumstances.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

References

1. Arneson MA, Smith RS. Ruptured hepatic artery aneurysm: case
report and review of the literature. Ann Vasc Surg. 2005;19(4):
540-545.

2. Lumsden AB, Mattar SG, Allen RC, Bacha EA. Hepatic artery
aneurysms: the management of 22 patients. J Surg Res. 1996;
60(2):345-350.

3. Luebke T, Heckenkamp J, Gawenda M, Beckurts KTE, Lackner K,
Brunkwall J. Combined endovascular-open surgical procedure in a
great hepatic artery aneurysm. Ann Vasc Surg. 2007;21(6):807-812.

4. Abbas MA, Fowl RJ, Stone WM, et al. Hepatic artery aneurysm:
factors that predict complications. J Vas Surg. 2003;38(1):41-45.

5. Dolapci M, Ersoz S, Kama NA. Hepatic artery aneurysm. Ann Vasc
Surg. 2003;17(2):214-216.

6. Chang CW, Chen MJ, Shih SC, Chang WH, Yang WJ, Chu CH.
Hepatic subcapsular hematoma secondary to intrahepatic pseudoa-
neurysm following cholecystectomy. Dig Dis Sci. 2007;52(11):
3303-3306.

7. Little AF, Lee WK. Percutaneous and endovascular embolization
of ruptured hepatic artery aneurysm. Cardiovasc Intervent Radiol.
2002;25(3):208-211.

8. Erskine JM. Ruptured intrahepatic aneurysm. Arch Surg. 1973;
106(2):219-222.

Downloaded from ves.sagepub.com at Ebsco Electronic Journals Service (EJS) on January 3, 2013


http://ves.sagepub.com/


<<
  /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 /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


