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The Professor Position and the Single-Stance Flexion Test
May Clarify the Effect of Lumbar Spinal Stenosis or
Pseudostenosis on Lower-Extremity Symptoms

Stuart M. Goldman, DPM*

The effect of lumbar spinal stenosis on lower-extremity symptoms is often hard to
ascertain in patients with multiple possible causes of symptoms. A positive response to
two described maneuvers performed by patients in the office involving flexion of the
spine can strongly corroborate the contribution of lumbar spinal stenosis to lower-
extremity symptoms, although a negative response does not negate it. The professor
position involves the patient standing and leaning in a gentle flexion position, with hands
held secure behind the lower back. The single-stance flexion test has the patient gently
leaning on support, with only a single symptomatic extremity supporting his or her body
weight. Reduction or elimination of lower-extremity symptoms otherwise experienced in
an erect position suggests that spine position contributes significantly to the overall
lower-extremity symptoms, in addition to or instead of weightbearing or dependent
positioning. These maneuvers may be effective in either lumbar spinal stenosis or
pseudostenosis, a condition in which lower-extremity mechanical dysfunction induces
spinal dysfunction mimicking or exacerbating symptoms of lumbar spinal stenosis.
Success with either maneuver can suggest to both physician and patient the potential
value of positional testing with a rolling walker as a therapeutic intervention. Further
research is necessary. Clinical use may be indicated. (J Am Podiatr Med Assoc 103(2):
156-160, 2013)

Lumbar spinal stenosis can cause a variety of lower-
extremity symptoms, including aching, burning,
muscle weakness, loss of sensation, claudication,
and others, labeled neurogenic claudication in the
legs and thighs and neurogenic positional pedal
neuritis in the feet.1 Lumbar spinal stenosis is a
great mimic, as these symptoms can also be caused
by other conditions involving lower-extremity struc-
tures. It can also exacerbate symptoms coming from
lower-extremity conditions such as diabetic or
nondiabetic neuropathy, arthritis, poor circulation,
and others. The prevalence of lumbar spinal
stenosis increases with age, is common, and is
reported to be 47.2% in individuals aged 60 to 69
years.2 As many patients are asymptomatic despite
radiographic evidence of significant stenosis, as-
sessment of the contribution of lumbar spinal
stenosis to lower-extremity symptoms must not be
directed entirely by imaging results.3

It is well-known clinically, and confirmed radio-
logically,4 that lumbosacral flexion opens the
lumbosacral canal, which may, thus, reduce symp-
toms. Clinical benefit has been observed and

reported to improve gait while pushing a grocery

cart5 or a wheeled walker.1 This report presents two

distinct and simple clinical maneuvers that may

clarify the contribution of lumbar spinal stenosis to

lower-extremity symptoms and that take advantage

of this anatomical phenomenon. Positive results

strongly support the presence of spinal nerve

compression affecting lower-extremity symptoms,

but a negative result does not negate it, as flexion

does not always reduce or eliminate stenosis-

induced symptoms.

The first maneuver is the professor position (Fig.

1). The patient is directed to stand erect until lower-

extremity symptoms develop. The patient then

places both hands behind his or her back, grabs

one wrist with the other hand, and leans slightly

forward. The patient stands and may walk in that

position. If symptoms substantially reduce, it

demonstrates that spine position contributes signif-

icantly to lower-extremity symptoms, in addition to

or instead of weightbearing or dependent position-

ing. Holding the hands behind the back makes it

easier for the patient to maintain that flexion

position comfortably without putting muscle strain

on the back.
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A second maneuver is the single-stance flexion

test (Fig. 2), especially revealing in patients with

asymmetrical symptoms. The patient stands erect in

front of but not touching a counter or other source

of support until lower-extremity symptoms develop.

He or she leans forward, flexing the spine, and rests

his or her hands on the counter. If that reduces or

eliminates lower-extremity symptoms, the patient

may perceive that it is the off-loading that provides

relief. He or she then lifts the less symptomatic

extremity off the ground, placing most of the body

weight on the more symptomatic extremity. Main-

taining relief in that position, and for some patients

even bouncing up and down on that single extremity

previously perceived as painful, demonstrates that

spine position contributes greatly to the overall

lower-extremity symptoms, in addition to or instead

of weightbearing or dependent positioning.

In addition to clarifying to the clinician and the

patient the effect of spinal position on symptoms,

these maneuvers may also clarify the potential value

of positional testing6 as therapeutic intervention.

This previously reported protocol involves tempo-

rary full-time use of a rolling walker whose handle

height induces comfortable lumbosacral flexion

(Fig. 3). The reported protocol includes use of

shower and kitchen stools to minimize erect

positioning and modification of sleep position with

a pillow underneath the thighs if sleeping on the

back or between the thighs if sleeping on the side.

The author’s current expanded protocol also in-

cludes use of the professor position when walking

without support, going down stairs backwards (Ira

Fedder, MD, oral communication), using the seat of

the four-wheel rollator walker as a tray to carry

objects, and having a walker on each used floor of

the domicile, the latter two behaviors facilitating

maximum compliance. Combining these behavior

modifications is hypothesized to create a positional

decompression that by reducing pressure on spinal

Figure 1. Professor position.

Figure 2. Single-stance flexion test.

Figure 3. Comfortable slight lumbosacral flexion.
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nerves may rapidly reduce local inflammation and,

thus, reduce symptoms and enhance walking

capability. A previous publication reports quick

improvement,7 and this report reiterates that pa-

tients who improve with positional testing do so

within 3 days, with 70% good to excellent success

documented in a small study. After 10 days, patients

who improve shift to positional therapy7 in which

they reduce walker use to the amount necessary to

maintain improvement. Many are able to discontin-

ue use of the walker and maintain improvement,

whereas others require part-time or even full-time

use to maintain improvement. Patients with incom-

plete improvement of lower-extremity symptoms

after positional testing, or recurrence after discon-

tinuation of walker use, should again be examined

for contributing lower-extremity pathologic features

or other pathologic conditions.

Walker handle height is essential. Many patients

report improvement in symptoms with a 1- or 2-inch

adjustment from previously used walkers, or if the

prescribed walker provided through the durable

medical equipment provider was not set at the

prescribed height, a not uncommon occurrence.

Standard walker protocol, in which the patient is

directed to stand straight with the elbows bent at

208 to 308, is recognized conventional wisdom but

has not been reported in investigatory trials and is

not directed to accommodate sagittal plane position

optimization in patients with lumbar spinal stenosis.

In contrast, this protocol directs the patients to have

the arms straight, comfortably flexing the lumbosa-

cral spine, with the walker within approximately 1

foot of the body. If the walker handle height is too

high, attempting to lean forward requires flexion of

the elbows and shoulders (Fig. 4) that may cause

uncomfortable upper-extremity muscular and joint

strain that can make long-term walking difficult and

may also induce shortness of breath in patients with

reduced functional capacity caused by pulmonary

or cardiac pathologic disorders. Holding the walker

too far in front of the body induces flexion but can

cause arm, shoulder, and neck discomfort. If the

walker handles are too low, excess flexion can

cause lumbosacral discomfort. Such affect of minor

positional changes results in the walker not

inducing improvement and possibly inducing dis-

comfort. An important note of caution is that walker

use on hills can be problematic because of

inconsistent induced position.

It is not possible to direct handle height simply

based on the patient’s height, in that individual

physical characteristics, including arm length, leg

height, kyphosis, and the amount of flexion needed

Figure 4. Walker handle height that is too high
induces lumbosacral extension. Shoulders are
prominent. Individuals may flex their elbows or
position the walker far in front of the body
instinctively to try to achieve a comfortable flexion
position.

Figure 5. Patient with kyphosis appears to bend
excessively, but this position was necessary to
eliminate back and leg pain and was extremely
helpful in extending walking distance. Elbows are
flexed, but this was maximal elbow extension for
this patient.
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to open the lumbar spinal stenosis, affect handle

height selection (Fig. 5). Patients shorter than 4 feet

10 inches often require a pediatric standard walker

(which should have wheels in the front and skis in

the back) to achieve a comfortable flexion position

(Fig. 6).

Although strongly suggestive of stenosis or other

proximal pathology, improvement with lumbosacral

flexion is not pathognomonic. Commonly, improve-

ment may also occur in a pseudostenosis phenom-

enon. In contrast to a 1983 article8 that defines

pseudostenosis as a condition in which a spinal

pathologic disorder other than true lumbar spinal

stenosis can cause similar symptoms, the present

article defines pseudostenosis as a condition in

which a mechanical pathologic disorder of the

lower extremities causes spinal structures to

function more narrowed, inducing or exacerbating

spine or lower-extremity symptoms identical to

those of lumbar spinal stenosis. Symptoms are,

thus, mediated through the spine, although the

primary anatomical or functional pathologic condi-

tion may be in the lower extremities. Pseudoste-

nosis may be present in the presence or absence of

structural lumbar spinal stenosis and seems to be a

frequent cause of failure of conventional lumbar

spinal stenosis treatment.

With pseudostenosis, symptoms and suggestive

physical examination signs may be identical to

those seen with lumbar spinal stenosis. Spine and

lower-extremity symptoms usually improve with

flexion. Physical examination of patients suspected

of having peripheral neuropathy may show atypical

loss of sensation (greater loss proximally than

distally) or asymmetrical loss of sensation.1 Ex-

tremity nerves often show hypersensitivity to

palpation, including the posterior tibial nerve, tibial

nerve (medial approach, midcalf), femoral nerve

(medial approach, midthigh), and intermetatarsal

nerves.1 With lumbar spinal stenosis and pseudo-

stenosis, the second, third, and fourth interspaces

are often tender, whereas the first interspace nerve

is usually not tender, suggesting a first interspace

fine sign. This pattern is often worse in the longer

leg in patients with limb-length discrepancy. Similar

to the rapid improvement of painful symptoms, this

nerve sensitivity usually resolves within a few days

with effective biomechanical treatment for pseu-

dostenosis or positional testing that may be

effective for either lumbar spinal stenosis or

pseudostenosis. Similarly, the unilateral equinus

seen in the short limb often resolves within a few

days of proper support for the short limb.

Common lower-extremity pathologic conditions

that may cause pseudostenosis include limb-length

discrepancy, pes planus including functional hallux

limitus, asymmetrical or severe lower-extremity

arthritis, neuromuscular dysfunction such as foot-

drop, or any condition in which severity of pain

induces significantly altered gait. Previous publica-

tions have reported that lower-extremity pathologic

disorders can induce low-back symptoms that

improve with biomechanical treatment, including

lifts for limb-length discrepancy9 and orthotic

devices for pes valgo planus.10

It is essential to understand that because spine and

lower-extremity symptoms of pseudostenosis may

also improve with the maneuvers and treatment

protocols described for lumbar spinal stenosis, such

improvement does not obviate the need for lower-

extremity examination and possible management.

These protocols, which I have used in evolving

forms for 12 years, are clearly inadequately inves-

tigated. The professor position, single-stance flexion

test, and other original observations of this report

are only evidence level V. Positional testing and

positional therapy are only level IV. It is hoped that

this report will stimulate the further research that is

necessary. Until that time, clinical use may be

considered.

Financial Disclosure: None reported.
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Figure 6. A pediatric walker is often needed for
patients shorter than approximately 4 feet 10
inches.

Journal of the American Podiatric Medical Association � Vol 103 � No 2 � March/April 2013 159



References

1. GOLDMAN SM: Neurogenic positional pedal neuritis:

common pedal manifestations of spinal stenosis. JAPMA

93: 174, 2003.

2. KALICHMAN L, COLE R, KIM DH, ET AL: Spinal stenosis

prevalence and association with symptoms: the Fra-

mingham Study. Spine J 9: 545, 2009.

3. HAIG AJ, GEISSER ME, TONG HC, ET AL: Electromyographic

and magnetic resonance imaging to predict lumbar

stenosis, low-back pain, and no back symptoms. J Bone

Joint Surg Am 89: 358, 2007.

4. HARRISON DE, CAILLIET R, HARRISON DD, ET AL: A review of

biomechanics of the central nervous system: part 1.

Spinal canal deformations resulting from changes in

posture: J Manipulative Physiol Ther 22: 227, 1999.

5. GOLDSMITH ME, WIESEL S: Spinal stenosis: a straightfor-

ward approach to a complex problem. J Clin Rheumatol

4: 92, 1998.

6. GOLDMAN SM: Nocturnal neuropathic pain in diabetic

patients may be caused by spinal stenosis. Diabet Med

22: 1763, 2005.

7. GOLDMAN SM, BARICE EJ, SCHNEIDER WR, ET AL: Lumbar

spinal stenosis: can positional therapy alleviate pain? J

Fam Pract 57: 257, 2008.

8. POSTACCHINI F: Lumbar stenosis and pseudostenosis

definition and classification of pathology. Ital J Orthop

Traumatol 9: 339, 1983.

9. LANGER S: Structural leg shortage: a case report. JAPA

66: 38, 1976.

10. DANANBERG HJ, GUILIANO M: Chronic low-back pain and its

response to custom-made foot orthoses. JAPMA 89:

109, 1999.

Additional References

COMER CM, REDMOND AC, BIRD HA, ET AL: Assessment and

Management of Neurogenic Claudication Associated

with Lumbar Spinal Stenosis in a UK Primary Care

Musculoskeletal Service: A Survey of Current Practice

among Physiotherapists. BMC Musculoskelet Disord 10:

121, 2009.

COMER CM, REDMOND AC, BIRD HA, ET AL: Effectiveness of

walking stick use for neurogenic claudication: results of

a randomized trial and the effects on walking tolerance

and posture. BMC Musculoskelet Disord 91: 15, 2010.

GEISSER ME, HAIG AJ, TONG HC, ET AL: Spinal canal size and

clinical symptoms among persons diagnosed with

lumbar spinal stenosis. Clin J Pain 23: 780, 2007.

GOODMANA MJ, MENOWNA JL, WEST JM, ET AL: Secondary gait

compensations in individuals without neuromuscular

involvement following a unilateral imposed equinus

constraint. Gait Posture 20: 238, 2004.

GURNEY B, MERMIER C, ROBERGS R, ET AL: Effects of limb-length

discrepancy on gait economy and lower-extremity

muscle activity in older adults. J Bone Joint Surg Am

83: 907, 2001.

MCCAW ST, BATES BT: Biomechanical implications of mild leg

length inequality. Br J Sports Med 25: 10, 1991.

ROTHBART BA: Relationship of functional leg-length discrep-

ancy to abnormal pronation. JAPMA 96: 499, 2006.

SMORGICK Y, LOTAN R, AGAR G, ET AL: Diabetes mellitus as a risk

factor for the development of lumbar spinal stenosis. Isr

Med Assoc 12: 16, 2010.

THOMAS SA: Spinal stenosis: history and physical examina-

tion. Phys Med Rehabil Clin N Am 14: 29, 2003.

160 March/April 2013 � Vol 103 � No 2 � Journal of the American Podiatric Medical Association



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages 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 false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /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 false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /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 (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'AP_Press'] Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
  /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 /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /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 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


