
From the Clinic

Nutcracker phenomenon in IgA nephropathy

IgA nephropathy is the most common cause of idiopathic
glomerulonephritis in the developed world. Although this
disorder was initially thought to follow a benign course,
it is now recognized that slow progression to end-stage
renal disease occurs in up to 50% of affected patients. The
two major clinical presentations of IgA nephropathy are
gross hematuria and persistent asymptomatic microscopic
hematuria with or without mild to moderate proteinuria,
which can also be seen in nutcracker syndrome caused by
nutcracker phenomenon. The nutcracker phenomenon
refers to the compression of the left renal vein between the
abdominal aorta and the superior mesenteric artery with
impaired blood outflow accompanied by distention of the
distal portion of the vein. Nutcracker syndrome is the clini-
cal manifestation of nutcracker phenomenon characterized
by a wide spectrum of symptoms, such as hematuria,
orthostatic proteinuria, pain or gonadal vein syndrome, and
varicoceles.

A 34-year-old Japanese woman with recurrent gross he-
maturia was referred to the clinic for further evaluation. Her
medical history was unremarkable and she was not taking
any medications. Her family and social history were non-
contributory. On examination, she was afebrile with a pulse
rate of 70/min and a blood pressure of 110/70 mmHg. Her
physical examination was unremarkable. Results of urinaly-
sis showed 2+ hematuria and 1+ proteinuria. Renal ultra-
sound of the kidneys showed left renal vein entrapment
(Figure 1) and color Doppler assessment demonstrated
aliasing at the site of compression (Figure 2). The anteropos-
terior diameter at the hilar portion divided by that at the
aortomesenteric portion was 8.8, and the peak flow velocity
at the aortomesenteric portion was 228 cm/s. She also
underwent percutaneous kidney biopsy, which showed
mild diffuse mesangial proliferation and matrix expansion.

IgA nephropathy was diagnosed on the basis of immuno-
fluorescence microscopic findings, which indicated isolated
prominent globular deposits of IgA, C3 and IgM in the
mesangium.

To date, only six cases of concurrent left renal vein
entrapment and idiopathic IgA nephropathy have been
reported [1–5]: An 11-year-old Italian boy with postural
proteinuria who developed gross hematuria [2], a 12-year-
old German girl with microscopic hematuria [3], a 9-year-
old Korean girl with isolated microscopic hematuria and
recurrent gross hematuria [1], a 25-year-old Taiwanese
woman with recurrent gross hematuria and left flank
pain [4] and two Japanese, 20-year-old woman and 22-
year-old man, who, in the context of a pharyngitis, devel-
oped gross hematuria and a tendency to microscopic
hematuria with persisting proteinuria [5]. Four out of six
cases were Asian and the remaining two cases were
White.

We retrospectively reviewed all of the IgA nephropathy
cases at our institution diagnosed between 2005 and 2012.
Of 146 patients with IgA nephropathy, 10 had left renal
vein entrapment, that is, a prevalence of 6.8% (Table 1). All
patients had dysmorphic urinary red blood cells. Our report
is the first to mention the prevalence of left renal vein
entrapment in IgA nephropathy in Asian patients. The
prevalence of IgA nephropathy varies between people of
different ethnicities and is specifically higher in Asian
patients. Renal venous congestion caused by left renal vein
entrapment may induce both proteinuria and hematuria,
which have been implicated as a cause of renal damage.
Although a causal relationship between left renal vein
entrapment and IgA nephropathy cannot be ruled out,
the high prevalence of left renal vein entrapment in IgA ne-
phropathy should be further investigated. It is especially
important to evaluate whether the patients have nutcrack-
er phenomenon before initiating treatment for IgA nephro-
pathy as hematuria and proteinuria can be the symptoms
of nutcracker syndrome.

Fig. 1. B-mode ultrasound of the left renal vein (LRV) showed a near 90%
decrease in diameter as it crossed between the superior mesenteric artery
(SMA) and abdominal aorta (AA). 377 × 261 mm (72 × 72 DPI).

Fig. 2. Flow in the left renal vein (LRV) was demonstrated by color Doppler
assessment. Aliasing was seen at the site of compression. 349 × 234 mm
(72 × 72 DPI).
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Table 1. Characteristics of patients with nutcracker phenomenon diagnosed in IgA nephropathy

Age Sex U protein U blood RBC/HPF Dysmorphic RBC RBC casts

No. 1 17 F 1+ 2+ 20–29 Mod −
No. 2 47 M 2+ 3+ 20–29 Mod +
No. 3 33 F 2+ 2+ 30–49 Mod −
No. 4 23 F − 3+ 100 Mod −
No. 5 49 F − 2+ 10–19 Mild −
No. 6 27 M 1+ 2+ 20–29 Mod +
No. 7 32 F − 2+ 20–29 Mild −
No. 8 31 F 1+ 3+ 50–99 Mild +
No. 9 34 F 1+ 2+ 5–9 Mild −
No. 10 49 M 2+ 2+ 5–9 Mod −

326 N. Imai et al.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages 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 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


