
ABSTRACT

Objectives:
1.  Describe the entity of Tumarkin otolithic crisis in the 
elderly.
2.  Address the potential ramifications of drop attacks in the 
geriatric population.
3.  Suggest treatment strategies for patients with drop 
attacks accompanying delayed endolymphatic hydrops or 
Meniere’s disease.

Methods:
Retrospective review of cases from September 1997 to 
January 2007 from a tertiary medical center of all patients 
seventy years old and over diagnosed with Tumarkin drop 
attacks accompanying Meniere’s disease or delayed 
endolymphatic hydrops that underwent transmastoid
labyrinthectomy.  Duration of disease prior to surgery, 
number and complications from preoperative drop attacks, 
patient age at time of surgery, preoperative vestibular and 
audiometric testing results, and postoperative outcomes 
including resolution of drop attacks and perioperative
morbidity and mortality were examined.

Results:
Eight patients (age 70 to 84) were identified with a diagnosis 
of Tumarkin drop attacks accompanying either definitive 
Meniere’s disease (n=5) or delayed endolymphatic hydrops
(n=3) who underwent transmastoid labyrinthectomy with 
curative intent.  All patients demonstrated preoperative non-
serviceable hearing out of the operative ear and most had 
ipsilateral caloric paresis on ENG.  Two patients suffered 
hip fractures preoperatively related to drop attacks.  Patients 
with documented follow up postoperatively ranged from 1 
to 94 months.  No patients suffered any postoperative 
complications secondary to transmastoid labyrinthectomy
and there were no mortalities.  No patient suffered another 
drop attack after transmastoid labyrinthectomy.

Conclusions:
Tumarkin drop attacks are a dangerous entity as they strike 
without warning, and may cause patients to suffer secondary 
injuries.  This danger is magnified in the geriatric population 
with comorbid conditions like osteoporosis which increase 
the risk of more significant secondary injuries such as the 
hip fractures demonstrated herein.  As Tumarkin otolithic
crisis is thought to arise in the peripheral vestibular system, 
obliteration with transmastoid obliteration is curative.
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Introduction
In 1939, Tumarkin described drop attacks in a patient that he attributed to the vestibular otolithic system8.  Drop attacks in association with 
Meniere’s disease have come to bear his name.  These episodes are characterized by the sensation of being pushed by an external force resulting 
in a fall without associated loss of consciousness.  The typical rotatory vertigo of Meniere’s disease does not accompany these falls and patients 
recover balance function immediately and are quickly able to return to activities.  
Falls in the elderly population can cause substantial morbidity and mortality7.  One percent of falls in the general geriatric population can lead 
to hip fractures, of which one fifth of victims die within six months6,7.  Approximately five percent of fallers break a bone and another five 
percent suffer a serious soft tissue injury6.  With the substantial morbidity and mortality of elderly fall sufferers in mind, we examine the entity 
of Tumarkin otolithic crisis in the elderly population.

Methods
The current investigation was conducted as a retrospective review of cases from a tertiary medical center of all patients seventy years old and 
over diagnosed with Tumarkin drop attacks accompanying Meniere’s disease or delayed endolymphatic hydrops that underwent transmastoid
labyrinthectomy by the senior author from September 1997 to January 2007.  Eight patients were identified for review, three of which have 
been included in a previous report3.  Elements of each patients clinical course including duration of disease prior to surgery, number and 
complications from preoperative drop attacks, patient age at time of surgery, preoperative vestibular and audiometric testing results, and 
postoperative outcomes including resolution of drop attacks and perioperative morbidity and mortality were recorded. 

Results
Eight patients were identified aged seventy to eighty-four, with a diagnosis of definite Meniere’s disease (five patients) or delayed 
endolymphatic hydrops (three patients) and a history of Tumarkin otolithic crisis (see table).  All patients had poor hearing in the operative ear 
with pure tone averages ranging from 60 to 95dB and word recognition scores from 50% to undetectable.  Caloric responses in the affected 
ear were reduced in seven out of the eight patients.  The number of drop attacks each patient experienced preoperatively ranged from two to 
thirty.  
Two patients experienced significant injuries from their drop attacks.  One patient (patient 5) experienced two drop attacks preoperatively; the 
first drop attack was without injury, however with her second attack the patient sustained a hip fracture which required surgical intervention.  
Upon recovering from her hip surgery, the patient underwent successful transmastoid labyrinthectomy and had no further drop attacks 
subsequently.  Another patient (patient 8), experienced four falls preoperatively, and on one occasion she sustained a hip fracture and a nasal 
fracture.  After surgical intervention for her injuries, she underwent transmastoid labyrinthectomy and had no further drop attacks.  
Follow up ranged from one to ninety-two months, with all patients experiencing resolution of their drop attacks.  One patient experienced a 
cerebrovascular accident exactly one month after her transmastoid labyrinthectomy from which she experienced unilateral weakness of the 
upper and lower extremities.  She experienced significant recovery of function over time.  As this event occurred a full month after surgery, its 
relation to intraoperative events is unlikely.  No other complications occurred. 

Discussion
Tumarkin otolithic crisis is characterized by sudden drop attacks without loss of consciousness that usually strike without warning and occur in patients with endolymphatic hydrops (usually secondary to Meniere’s
disease)2.  Drop attacks can be a dangerous entity as they have the potential for serious bodily injury; this potential is heightened in the elderly population whom, compared to their younger counterparts, are at greater 
risk for bodily injury from falls.  
In the current series, two patients experienced serious morbidity secondary to episodes of Tumarkin otolithic crisis.  This was manifested as hip fractures in both patients, one patient also sustained a nasal fracture.  
Fortunately these patients were able to recover from their injuries.  However, these injuries highlight the danger of Tumarkin falls in the elderly population.  Additionally, even more dangerous morbidities (such as 
subdural hematomas) or mortalities secondary to an injury could potentially result from Tumarkin otolithic crisis in this population.  
Janzen and Russell in 1988 reported on six patients with Tumarkin otolithic crisis, each patient experienced a total of one to five falls. They reported the natural history of disease in these patients led to resolution of 
the falls within six months of the onset of the first fall4.  In a study examining twelve patients with Tumarkin otolithic crisis secondary to Meniere’s disease or delayed endolymphatic hydrops, Baloh et al reported that 
the majority of their patients (ten out of twelve) experienced resolution of their falls within one year of onset1.  The remaining two patients continued to experience falls beyond one year.  In their series, patients 
experienced a total number of drop attacks ranging from two to eighteen.  In the current series, patients experienced between two and thirty episodes of Tumarkin otolithic crisis in the preoperative period; after 
surgery, no further falls occurred.
Management of patients with Tumarkin otolithic crisis has been variably reported in the literature.  In the report by Baloh et al, eleven of their twelve patients chose conservative management with low salt diet and 
vestibular suppressant medications and one patient underwent vestibular nerve section.  The surgical patient had no further drop attacks.  The majority of their patients had no further attacks beyond one year from the 
onset of the falls1. Janzen and Russell similarly suggested conservative management, given their finding that all patients in their series experienced no further falls six months after onset, however, they noted that 
vestibular suppressants did not prevent future Tumarkin otolithic crisis4.  They suggested surgical intervention would be indicated for incapacitation by the frequency of attacks or for safety issues. 
Black et al reported on eleven patients with Tumarkin otolithic crisis.  Nine patients underwent surgical management via transmastoid labyrinthectomy, vestibular nerve section, or endolymphatic shunt.  They found 
that all patients who underwent transmastoid labyrinthectomy or vestibular nerve section had resolution of their falls.  They found endolymphatic shunt to be ineffective for the treatment of Tumarkin otolithic crisis, 
with two of three patients undergoing this procedure requiring subsequent vestibular nerve section2.  In Janzen and Russell’s series, two of their six patients had already had prior endolymphatic shunt surgeries before 
presenting with Tumarkin otolithic crisis, leading them to conclude that endolymphatic shunt surgery was ineffective for preventing future attacks4.  Kaasinen et al found a cure rate of Tumarkin otolithic crisis in 60% 
of patients treated with intratympanic gentamicin5.  In a report on seven patients who underwent surgical vestibular ablation (five transmastoid labyrinthectomies and two vestibular nerve sections) for Tumarkin
otolithic crisis, all patients experienced resolution of their drop attacks after surgery3.  
In the current series of eight patients treated for Tumarkin drop attacks by transmastoid labyrinthectomy, all eight experienced resolution of their drop attacks after surgery.  We conclude that surgical vestibular 
ablation is effective in eliminating future episodes of Tumarkin otolithic crisis.   Careful consideration should be given for surgical management of Tumarkin otolithic crisis in the elderly population to avoid the 
potential attendant morbidity of drop attacks in this population. 

Conclusions
1.  Tumarkin otolithic crisis is characterized by the sudden onset of a fall as if pushed by an external force without loss of consciousness in patients with Meniere’s disease or delayed endolymphatic hydrops.
2.  The geriatric population is at greater risk compared with the general population for secondary morbidity from falls.
3.  Surgical vestibular ablation is an effective treatment for Tumarkin otolithic crisis.
4.  Early surgical vestibular ablation should be a consideration in the geriatric population to prevent morbidity and potentially mortality from falls. 
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Table legend
DEH = delayed endolymphatic hydrops
MD = Meniere’s disease
PTA = pure tone average 
WRS = word recognition score
cnt = could not test
ENG = electronystagmogram
CVA = cerebrovascular accident

Table



<<
  /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 (None)
  /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 [300 300]
  /PageSize [2160.000 3456.000]
>> setpagedevice


