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Rupture of abdominal aortic aneurysm after
intravitreal bevacizumab injection: a case report
Sung UK Baek and Soon IL Kwon*
Abstract

Introduction: We describe the case of a man who died of an abdominal aortic aneurysm rupture after an
intravitreal injection of bevacizumab for neovascular age-related macular degeneration.

Case presentation: A 74-year-old Korean man presented with visual disturbance in his right eye. He had previously
been diagnosed with diabetes and hypertension, which were controlled with oral medications. We diagnosed him
with neovascular age-related macular degeneration and he was treated by monthly intravitreal injection of bevacizumab
for three months. Four days after his third intravitreal bevacizumab injection, he died of an abdominal aortic aneurysm
rupture and uncontrolled bleeding.

Conclusion: Abdominal aortic aneurysm rupture is highly lethal and there is a possible correlation with intravitreal
injection of bevacizumab. Thus, we need to consider the risks of intravitreal bevacizumab injections for patients with
abdominal aortic aneurysms.
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Introduction
Bevacizumab is a humanized recombinant monoclonal
immunoglobulin G antibody that binds and inhibits all
vascular endothelial growth factor (VEGF) isoforms. It
has been used for the treatment of neovascular age-
related macular degeneration (AMD), but was approved
by the US Food and Drug Administration as an adjuvant
agent in the treatment of metastatic colorectal carcin-
oma, not for neovascular AMD.
In chemotherapy regimens, bevacizumab is associated

with an increased risk of thromboembolic events [1]; the
systemic safety of an intravitreal injection of bevacizu-
mab is unknown. There are only a few reports on ad-
verse systemic effects, such as myocardial infarction,
cerebrovascular accident and hypertension [2,3]. We re-
port a case of abdominal aortic aneurysm rupture after
an intravitreal bevacizumab injection for neovascular
AMD.

Case presentation
A 74-year-old Korean man presented with visual dis-
turbance in his right eye. He had previously been
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diagnosed with diabetes and hypertension, which were
controlled by oral medications.
On his initial examination, his best corrected visual

acuity was 20/40 in his right eye and 20/25 in his left
eye. A fundus examination revealed macular elevations
with a subretinal neovascular membrane in his right eye
(Figure 1A). Optical coherence tomography showed sub-
macular elevations with intraretinal edema (Figure 1B)
and a fluorescein angiography showed macular fluores-
cein leakage in his right eye (Figure 1C). He was diag-
nosed with AMD.
We administered an intravitreal bevacizumab (1.25mg)

injection for treatment of the AMD in his right eye. We
used an aseptic technique, including irrigation of the
conjunctival sac with diluted povidone-iodine (Betadine)
solution. Our patient received oral and topical antibi-
otics for three days after the injection. The intravit-
real injection of bevacizmab was to be repeated every
month.
Four days after his third intravitreal bevacizumab in-

jection, he visited our emergency room with decreased
consciousness. On initial physical examination, his blood
pressure was 83/54mmHg with a heart rate of 63 beats
per minute. A contrast-enhanced computed tomography
scan revealed an abdominal aortic aneurysm of 5.8cm in
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Figure 1 Fundus photo, optical coherence tomography, fluorescein angiography and computed topography of patient. (A) A fundus
examination revealed macular elevations with subretinal neovascular membranes. (B) Optical coherence tomography showed submacular
elevations with intraretinal edema. (C) Fluorescein angiography showed macular fluorescein leakage. (D) A contrast-enhanced computed tomography
scan revealed an abdominal aortic aneurysm, 5.8cm in its largest diameter, with ruptured state and bilateral iliac artery aneurysms.
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its largest diameter, with ruptured state and bilateral iliac
artery aneurysms (Figure 1D). Although an emergency
abdominal aortic aneurysm repair was performed, our
patient died of uncontrolled bleeding through the rup-
tured wall.

Discussion
AMD is the leading cause of irreversible blindness in
people over the age of 50 in the developed world [4].
VEGF is considered a key player in the development of
abnormal vessels for many pathological conditions, in-
cluding AMD, and the antibodies that could inhibit the
development of active VEGF forms [5,6].
Currently, the most commonly used VEGF antagonists

are ranibizumab (Lucentis; Genentech, San Francisco,
CA, USA) and bevacizumab (Avastin; Genentech, San
Francisco, CA, USA). Ranibizumab has been approved
for the treatment of patients with neovascular AMD by
the US Food and Drug Administration. In contrast to
ranibizumab, bevacizumab was not developed for the
treatment of AMD and consequently has no approval
for such use. But, because of its similar mode of action,
availability and comparatively low costs, bevacizumab is
widely used in the treatment of AMD [7,8].
In the several large randomized controlled trials of

ranibizumab, the adverse systemic safety events that oc-
curred during the study period were prospectively re-
corded, irrespective of their suspected relationships to
the study treatments [9,10]. Systemic events caused by
ranibizumab were rare. With bevacizumab, there are
only a few reports of adverse systemic safety events, such
as myocardial infarctions, cerebrovascular accidents and
hypertension [2,3].
Bakri et al. reported the pharmacokinetics of 0.5mg of

intravitreal ranibizumab (Lucentis) and 1.25mg of intra-
vitreal bevacizumab (Avastin) using the same rabbit
model [11]. After the intravitreal injection, no ranibizu-
mab was detected in the serum but low concentrations
of bevacizumab were detected. A maximum concentra-
tion of 3.3μg/mL was achieved eight days after the intra-
vitreal injection, and the concentration had fallen below
1μg/mL 29 days after the intravitreal injection.
The intravitreal half-life of bevacizumab is estimated

to be 5.6 days [12]. This is longer than that of ranibizu-
mab, which is 3.2 days. So, repeated consecutive intravit-
real injections of bevacizumab are more likely to result
in accumulation than repeated ranibizumab injections.
There are various known predictors for an increased

risk of abdominal aortic aneurysm rupture, such as the
aneurysm size, aneurysm growth rate, smoking, chronic
obstructive pulmonary disease and hypertension [13].
However, an association between chemotherapy and ab-
dominal aortic aneurysm expansion has not yet been
established. Palm et al. [14] reported a case of ruptured
abdominal aortic aneurysm in a patient receiving chemo-
therapy with gemcitabine for pancreatic cancer. They
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suggested that the chemotherapy might have had disad-
vantageous effects on the abdominal aortic aneurysm. The
potential mechanisms may have involved the inhibition of
smooth muscle cell proliferation and collagen and elastin
synthesis. But gemcitabine has different mechanisms from
bevacizumab. Thus, this case is less relevant to ours.
In our patient, it seems reasonable to consider a pos-

sible correlation between intravitreal injection of bevaci-
zumab and rupture of the abdominal aortic aneurysm.
Injecting bevacizumab into the systemic circulation may
have negative effects on hypertension and abdominal
aortic aneurysm. Hypertension and instability of athero-
sclerotic plaque are well-known risk factors of abdom-
inal aortic aneurysm rupture [15]. VEGF stimulates the
synthesis of endothelial nitric oxide synthase and prosta-
cyclin in endothelial cells, and its inhibition is associated
with vasoconstriction that increases hypertension [16].
Also, bevacizumab inhibition of VEGF increases inflam-
mation and atherosclerotic instability, which leads to
plaque ruptures [17]. From our experience with our pa-
tient, we deduce that the two mechanisms could explain
the occurrence of abdominal aortic aneurysm rupture.

Conclusions
An intravitreal injection of bevacizumab in a patient
with an abdominal aortic aneurysm is very rare. This
makes any statistical analysis difficult, and it is unclear
whether an abdominal aortic aneurysm rupture is an ad-
verse effect of the intravitreal bevacizumab injection or
an unrelated natural course of the aneurysm. But an ab-
dominal aortic aneurysm rupture is highly lethal and
there is a possible correlation with intravitreal injection
of bevacizumab. Therefore, we need to consider the risks
of intravitreal bevacizumab injection for patients with
abdominal aortic aneurysms. To the best of our know-
ledge, this is the only case reported that describes large
artery rupture that could be a result of an intravitreal
bevacizumab injection.

Consent
Written informed consent was obtained from the pa-
tient’s wife for publication of this case report. A copy of
the written consent is available for review by the Editor-
in-Chief of this journal.

Abbreviations
AMD: age-related macular degeneration; VEGF: vascular endothelial growth
factor.

Competing interests
The authors declare that they have no competing interests

Authors’ contributions
SUB and SIK managed our patient and wrote the preliminary draft of the
manuscript. SUB was the major contributor in writing the manuscripts. Both
authors read and approved the final manuscript.
Acknowledgments
This study had no funding or support.

Received: 3 September 2013 Accepted: 20 December 2013
Published: 12 February 2014

References
1. Carneiro AM, Barthelmes D, Falcão MS, Mendonça LS, Fonseca SL,

Gonçalves RM, Faria-Correia F, Falcão-Reis FM: Arterial thromboembolic
events in patients with exudative age-related macular degeneration
treated with intravitreal bevacizumab or ranibizumab. Ophthalmologica
2011, 225:211–221.

2. Wu L, Martinez-Castellanos MA, Quiroz-Mercado H: Twelve-month safety of
intravitreal injections of bevacizumab (Avastin): results of the Pan-American
Collaborative Retina Study Group (PACORES). Graefe’s Arch Clin Exp
Ophthalmol 2008, 246:81–87.

3. Curtis LH, Hammill BG, Schulman KA: Risks of mortality, myocardial
infarction, bleeding, and stroke associated with therapies for age-related
macular degeneration. Arch Ophthalmol 2010, 128:1273–1279.

4. Bressler NM: Age-related macular degeneration is the leading cause of
blindness. JAMA 2004, 291:1900–1901.

5. Ferrara N: Vascular endothelial growth factor: basic science and clinical
progress. Endocr Rev 2004, 25:581–611.

6. Adamis AP, Shima DT: The role of vascular endothelial growth factor in
ocular health and disease. Retina 2005, 25:111–118.

7. Rosenfeld PJ, Moshfeghi AA, Puliafito CA: Optical coherence tomography
findings after an intravitreal injection of bevacizumab (Avastin) for
neovascular age-related macular degeneration. Ophthalmic Surg Lasers
Imaging 2005, 36:331–335.

8. Avery RL, Pieramici DJ, Rabena MD: Intravitreal bevacizumab (Avastin) for
neovascular age-related macular degeneration. Ophthalmology 2006,
113:363–372.

9. Rosenfeld PJ, Brown DM, Heier JS: Ranibizumab for neovascular age-related
macular degeneration. N Engl J Med 2006, 355:1419–1431.

10. Brown DM, Kaiser PK, Michels M: Ranibizumab versus verteporfin for
neovascular age-related macular degeneration. N Engl J Med 2006,
355:1432–1444.

11. Bakri SJ, Snyder MR, Reid JM: Pharmacokinetics of intravitreal
bevacizumab (Avastin). Ophthalmology 2007, 114:855–859.

12. Stewart MW: Predicted biologic activity of intravitreal bevacizumab.
Retina 2007, 27:1196–1200.

13. Lindholt JS, Heickendorff L, Antonsen S, Fasting H, Henneberg EW: Natural
history of abdominal aortic aneurysm with and without coexisting
chronic obstructive pulmonary disease. J Vasc Surg 1998, 28:226–233.

14. Palm SJ, Russwurm GP, Chang D, Rozenblit AM, Ohki T, Veith FJ: Acute
enlargement and subsequent rupture of an abdominal aortic aneurysm
in a patient receiving chemotherapy for pancreatic carcinoma. J Vasc
Surg 2000, 32:197–200.

15. Brady AR, Thompson SG, Fowkes FG, Greenhalgh RM, Powell JT: Abdominal
aortic aneurysm expansion: risk factors and time intervals for
surveillance. Circulation 2004, 110:16–21.

16. Murohara T, Horowitz JR, Silver M, Tsurumi Y, Chen D, Sullivan A, Isner JM:
Vascular endothelial growth factor/vascular permeability via nitric oxide
and prostacyclin. Circulation 1998, 97:99–107.

17. Kuenen BC, Levi M, Meijers JC, Kakkar AK, van Hinsbergh VW, Kostense PJ,
Pinedo HM, Hoekman K: Analysis of coagulation cascade and endothelial
cell activation during inhibition of vascular endothelial growth factor/
vascular endothelial growth factor receptor pathway in cancer patients.
Arterioscler Thromb Vas Biol 2002, 22:1500–1505.

doi:10.1186/1752-1947-8-48
Cite this article as: Baek and Kwon: Rupture of abdominal aortic
aneurysm after intravitreal bevacizumab injection: a case report. Journal
of Medical Case Reports 2014 8:48.


	Abstract
	Introduction
	Case presentation
	Conclusion

	Introduction
	Case presentation
	Discussion
	Conclusions
	Consent
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgments
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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 [595.440 793.440]
>> setpagedevice


