Controversial Entrapment/compression
Neuropathies

Dr. John Stewart

Ltons-Gate-Hospital, Vancouver
Emeritus Professor McGil-Untversity
Clinical Associate Professor, University of British Columbia,
Canada

john.stewart@telus.net



http://www.go2pdf.com

Disclosures: None

Learning-Objectives

Critically-evaluate_the criteriaforan-entrapment
neuropathy

Understand-the_difficulties-in—defining-—specific
controversial neuropathies

tse-thisoinformation—tooimprove-diagnosis—and
management-ot-patients
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The “controversials”

Thoracic outlet syndrome

Piriformis syndrome
Radialtunnel/posteriorinterosseocus-neuropathy
Antertormterosseotissnetropatay,

Fibular tunnel peroneal/fibular nerve entrapment
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ldeal criteria for the diagnosis of an
entrapment/compression-netropathy

Clearsymptoms-(hotusthmusculoskeletalbpain-localizing-danrage
to specific nerve

Neurological signs that localize damage to a specific nerve
Electrodiagnostic studies show/localize damage to a specific nerve
g StOtHES-SHOW-COmpression/entrapmentHN-Some-cases)

Strgensconfirms compression/entrapmentnrsome-cases rancls
curative (in some cases)
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Controversials — common features

U  Pain: Often musculoskeletal, not neuropathic pain
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U  Pain: Often musculoskeletal, not neuropathic pain
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o Rigorous-neuro-history & exam-often-tacking
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Thoracic outlet syndromes (TOS’Ss)

Subclavian artery
Subclavian vein

First rib
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Thoracic outlet syndromes (TOS'’s)

“TOS Is one of the most controversial clinical entities in medicine” Cochrane
Collaboration 2010

1. True neurologic TOS
2. Arterial TOS

S=eRotsS=EOS

A=NonspecHicaISptted)=TOS
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True neurologic/neurogenic TOS
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True neurologic/neurogenic TOS

A I

L

Bl

-
L —
-y
a
Lower trunk plexopathy
Clear-sensory-symptoms=§-weakness
Megatan—>>-tiRrar-hang-mysele-wastigrveakness
C8, T1 sensory loss
Specific electrodiagnostic criteria
Imaging usually unhelpful

Surgery required
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Nonspecific (disputed) TOS

—Main-symptom—=-aching-painin-shotulder&-down-arm

i—No-agreementregarding-othercore-symptoms

u  Neurologic signs mild, uncertain or absent
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Nonspecific (disputed) TOS

Maih-symptom—=-aching-painin-shotlder&down-arm

No-agreementre-othercore-symptoms

Neurologic signs mild, uncertain or absent

No substantiated electrodiagnostic abnormalities

Main role of electrodiagnostics is to diagnose other common
SYACOES et el O Pat el C el L GO S G
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Nonspecific (disputed) TOS

Maih-symptom—=-aching-painin-shotlder&down-arm

No-agreementre-othercore-symptoms

Neurologic signs mild, uncertain or absent

No substantiated electrodiagnostic abnormalities

Provocative tests
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Nonspecific (disputed) TOS

So-called clinical diagnostic or provocative tests

g_Adson’'s maneuver & elevated arm stress test (EAST or Roos) 2u
pulse-obliteration,-blood-flow -changes-&/or-paresthesias

o All have high false positive rate in normal persons and are useless
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Nonspecific (disputed) TOS

Maih-symptom—=-aching-painin-shotlder&down-arm

No-agreementre-othercore-symptoms

Neurologic signs mild, uncertain or absent

No substantiated electrodiagnostic abnormalities

Provocative tests — all of unproven validity

Vascular studies misleading; MRI studies inconclusive

D g Ao S al At e vasearsurgee ot anetrologist
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Nonspecific (disputed) TOS

Surgicalresuits

TFrans-axillapy-—1trib-resection
completeelief=20-85%
Partialrelief 7-60%
Complications—1=-30%

Very worrying surgical outcomes!
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Nonspecific (disputed)

The-true-believers

Usually surgeons (in
USA) who believe the
syndrome is common
and responds well to
surgery

2 armies

The-sceptics

Usually neurologists —
who doubt the
existence, doubt the
efficacy of surgery &
worry about surgical
complications

e E-0 DNV E-CHAgHOSISIS et Hal e nge-ant-genelath ~acce pled
diagnostic criteria are lacking” (Cochrane Collaboration)
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Piriformis syndrome (PS)

Sciatic Nerve

Posterior Cutaneous
Nerve of Thigh

Superior Gluteal
Nerve

Piriformis Muscle

Inferior Gluteal

Nerve

Several anatomic variants of

the sciatic nerve and the
muscle occur, but these not
reported in surgical
explorations of patients with
alleged PS
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Piriformis syndrome (PS)

4 different syndromes described in the literature
(analogous to the TOS’s)
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Piriformis syndrome (PS)

4 different syndromes described in the literature

I——ProXimalsciaticneturopathies:-Damage-tothe-proximal—
sciatic-nerve-by-various-tesions-in-the-vicinity-of-the-piriformis
muscle (PM),orby prolonged externalpressure.
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1.

Piriformis syndrome (PS)

4 different syndromes described in the literature

Proximalsciaticneturopathies—Damage-tothe-proximalsciatic
perve-by-variotus-testons-in-the-vicinity-of-the-pirfformis-muscte
(PM), orby-prolonged external pressure.

Neurogentc PS:-Compression-and damage of the-proximal
sciatic-nerve-by the PM.
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Piriformis syndrome (PS)

4 different syndromes described in the literature

I——ProxXimaltsciaticneurcpathies-Damage-to-the-proximal-sciatic
perve-by-variotus-testons-in-the-vicinity-of-the-pirfformis-muscte
(PM), orby-prolonged external pressure.

Neurogenic-PS:-Compression-and damage of the-proximal
sciatic-nerve by the PM.

Posttraumatic PS:-Damage-of the sciatic herve-by the-PM-and
adjacent tissues from posttraumatic scarring.



http://www.go2pdf.com

Piriformis syndrome (PS)

4 different syndromes described in the literature

I——ProxXimaltsciaticneurcpathies-Damage-to-the-proximal-sciatic
perve-by-variotus-testons-in-the-vicinity-of-the-pirfformis-muscte
(PM), orby-prolonged external pressure.

Neurogenic PS:-Compression-and damage of the-proximal
sciatic-nerve by the PM.

Posttraumatic PS:-Damage-of the sciatic-nerve by the-PM-and
adjacent tissues from posttraumatic scarring.

Nonspecific PS: Cause unclear; possible compression of (but
po-damagetothe-scattc-rerve-py-the-Pivk

== BN aESCIatic BetttODatates

4 = controversial entity
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Nonspecific Piriformis syndrome (PS)

No consensus re. defining characteristic symptoms
More-likely-to-be- LS radiculopathies, - musculoskeletal-back, - hip-and=-Stjointpain
Many-early descriptions-are from pre-imaging era so can be-ighored

Exam=—some-say-neuro-deficitssare-present(always-subtiecand-unconvincing)
othersinsiston-NOdefiCitS " NeUro-exams ofteninageqguate

Heavy reliance on unvalidated provocative “signs” (Freiberg, Pace, Beatty, FAIR
(leg flexed, adducted, internally rotated)

Electrodiagnostic criteria (notably H reflex latencies during FAIR) dubious
MR neurography — Filler et al: Needs validation; controversial

Surgical results inconsistent - Filler et al: Need validation
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tl

aandmore....

Relief by local injections (local anesthetic + steroids):

seems-to-work-sometimes—Butthis may-also-help
radiculopathies!

Relief by botulinum toxin: Literature is moderately
I pressiveaRtermsormprovAng-Ssymptoms-in—a-nonSPecific
“pain=n=the=bum—syndrome

HHS=takern=as-stpportofpirifcormismuscie=spas—and
compressionZrrtation o thescraticonerve .S unow=does
botulinum toxin work in migraine?
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U

My-conclusions-re-PS

Like you, I have these patients and have done

every electrodiagnostic and imaging studies I can
think of without being able to diagnose a
compressive/entrapment neuropathy

It is reasonable to try local anesthetic/steroid or
botulinum toxin injections into piriformis area for
symptomatic relief

But I don’t know what I'm treating! The “non-
specificpirformis.syndrome =2

I've never referred for surgical exploration
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Posterior interosseous neuropathy (PIN)

Extensor Digitorum
Quinti

F'crsterlur
Interosseous Nerve
Supinator Muscle

Arcade of
Frohse
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Posterior interosseous neuropathy (PIN)

upinator muscle ——
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Posterior interosseous neuropathy (PIN)

Posterior interosseous nerve J—i

'-

PN ingerarop-withotut WSO rop; Supariclal sensory beans |
' Frohse

3
u Or muscle —

no sensory loss
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PINSs

Chronic

Old-thinking:- Caused by compression & entrapment in-Arcade of
FrohSe-area-by-severaldifferentabnormalstructares——so-surgical

New thinking: Look carefully (image) for mass lesions (eg ganglia)

If none - Multifocal motor conduction block neuropathy*

Acutefsubacute

Vardantofacute-brachial-plexXts neuropathy’?*

* S0 no surgery
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Anterior interosseous nerve syndrome

Median nerve

Pronator teres muscle Flexor poIIicis Iongus
{(superficial and deep heads)

Anterior interosseous nerve
“Sublimis bridge” Flexor-dig-profundus-digit-2

Flexor digitorum superficialis

muscle Circle sign

Palmar cutaneous branch
Transverse carpal ligament
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Anterior interosseous nerve syndrome

Compression/entrapment
Chronic - occurs rarely.

Surgical-decompression-has-been
advocated

Often subacute and painful
Acute entrapment?

Surgical-decompression-has-been
aavocatet:

Pronator teres muscle
(superficial and deep heads)

Anterior interosseous nerve
I
“Sublimis bridge"

Flexor digitorum superficialis

muscle

Palmar cutaneous branch
Transverse carpal ligament
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Anterior interosseous nerve syndrome

Compression/entrapment
Chronic - occurs rarely

Often subacuteand pamful

Pronator teres muscle
(superficial and deep heads)

Anterior interosseous nerve
I
“Sublimis bridge"

Flexor digitorum superficialis

muscle

Palmar cutaneous branch
Transverse carpal ligament
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Pham, M et al. University of Heidelberg —in press

High resolutton MR neurography:

Patients-with-acute"AINS

Median nerve

Pronator leres muscle
(superficial and deap heads)

Anterior intercsseous nene
“Sublimis bridge”
Flexor digitorum superlicialis

muscle

Palmar cutaneous branch

Fascicles
TO-ATN
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Anterior interosseous nerve syndrome

Ains are often subacute and painful

These are presumed inflammatory lesions of the
fascicles-ofthe AlN-in-the-maimn-trunkcof-the
median nerve as seen on MRI — so likely a variant
of acute brachial plexus neuropathy (Parsonage
Faraer-synadromer-(Pham-etal-26+3)

Atostheveranentrapmentthatreqgaires
surgery
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Sciatic Nerve

Common Peroneal

Superficial
Peroneal Nerve

to Peroneus
Brevis

to Extensor
Digitorum Brevis

Tibial Nerve

Deep Peroneal
MNerve

Dialls
Anterior

to Extensor
Digitorum Longus
to Extensor Hallucis
Longus

Fibular tunnel syndrome

Many-catses-peronealffibtiar
neuropathy-including-external
compression

Is there true entrapment within
fibular tunnel?
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Slowly-progressive-peroneatnetropathy
No-cause-no-trauma,-noleg-—crossing

MRI normal

SULgEN mmLiOhL ot aLtbRRe=nere
constricted”
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Slowly-progressive-peroneatnetropathy
No-cause-no-trauma,-noleg-—crossing
MRI normal

SULgEN mmLiOhL ot aLtbRRe=nere
constricted”

Slow but definite improvement 2.
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Fibular tunnel syndrome: Conclusion

Sciatic Nerve

Common Peroneal

Muscle

Superficial
Peroneal Nerve

to Peroneus
Brevis

to Extensor
Digitorum Brevis

Tibial Nerve

Anterior
to Extensor
Digitorum Longus

to Extensor Hallucis
Longus

A-few-convincing-case-reports

My strategy. f no-compressive
cause found, it imagmng-studies
are normal, and neuropathy
progressive ?Esurgical
gecompressien-at-the-tuanel
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Summary

The-importantqguestion-Are-these-entrapments/compressions
and should surgery be done?

Common features of “controversials™:

Pain—>>-frue-senserfy-aberrations>>-motor-deficits
Rigorous-neuro-history/exam-often-lacking-in-descriptions
Diagnosis often based on unvalidated signs

Electrodiagnostic studies often lacking, inadequate, controversial
SurgicaEfincings—oftertnconvincing

Follow-up often inadequate, biased

Be sceptical!
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Be sceptical!

THE

SCEF‘TICISM IP\L



http://www.go2pdf.com

References

emall-fora_comprehensive list
john-stewart@telus-net

Vancouver, Canada



http://www.go2pdf.com



http://www.go2pdf.com

References

Campbell WW, Landau ME. Controversial entrapment neuropathies. Neurosurg Clin N Am 2008;19:597-608
Stewart JD. Focal Peripheral Neuropathies 4™ ed, JBJ Publishing, 2010
Wilbourn AJ. Thoracic outlet syndromes. Neurol Clin 1999;17:478-497

Gilliatt RW, LeQuesne PM, Logue V, et al. Wasting of the hand associated with a cervical rib or band. J Neurol Neurosurg Psychiatry
1970:33:615-624

Gilliatt RW, Willison RG, Dietz V. Peripheral nerve conduction in patients with a cervical rib and band. Ann Neurol 1978;4:124-129
Stewart JD. The piriformis syndrome is overdiagnosed. Muscle Nerve 2003;28:644-646
Fishman-LM_-SchaefferMP__Thepiriformissyndrome-isunderdiagnosed_Muscle-Nerve2003;28:646-649

Fishman LM, Dombi GW, Michaelsen C, et al. Piriformis syndrome: diagnosis, treatment, and outcome--a 10-year study. Arch Phys Med
Rehabil 2002;83:295-301

Kirschner JS, Foye PM, Cole JL. Piriformis syndrome, diagnosis and treatment. Muscle Nerve 2009;40:10-18

Stewart IJD.Piriformis syndrome.-Muscle Nerve 2010;41:428-429
FilterAG—Piriformis—and-related-entrapmentsyndromes—diagnosis-and-management-Netrosurg-ClmrN-Anr2008:19:609=622
TieFRE " Kline' DG Piriformissyndrome. J"Neurosturg Spine 2006;5-102=104

Tiel RL. Piriformis and related entrapment syndromes: myth & fallacy. Neurosurg Clin N Am 2008;19:623-627
Filter-Ac-Johnsen3PVillablanca-dP-et-al=Pirformissyndrome=3-Neuresurg-Spine-2006:5:+04=+68

Yoon SJ, Ho J, Kang HY, et al. Low-dose botulinum toxin type A for the treatment of refractory piriformis syndrome. Pharmacotherapy
2007;27-657-665

e C DO C LR e e e S b I e e Gl S L Ly ek O L L LD OV e DAL AL o D AL AP AS EO D Y S LE L A o R NS

2002 ssue=t—Art=No—=CD 003525 OI=1+0-+002/+465+858-CDOO3525-(Re=pubhished-onhme-with-echts=2009)

Pham M et al. ASNR 2013 Conference Proceedings: MR Neurography: Anterior Interosseus Nerve Syndrome is not a Neuropathy of the
Anterior Interosseus Nerve Personal communication and i press.

- Morris HH, Peters BH. Pronator syndrome: clinical and electrophysiological features in seven cases. J Neurol Neurosurg
Psychiatry 1976;39:461-464

Dellon AL, Mackinnon SE. Musculoaponeuratic variations along the course of the median nerve in the proximal forearm. J Hand Surg [Br]
1987;12:359-363

Berry H, Richardson PM. Common peroneal nerve palsy: a clinical and electrophysiological review. J Neurol Neurosurg Psychiatry
1976;39:1162-1171



http://www.go2pdf.com

Pronator-teres-syndrome

3 definitions:
Pronator teres muscle

(superficial and deep heads) 1

ARy-median-hctropathy-in
regicon-cf-eloow

Anterior interosseous nerve
“Sublimis bridge”

— frue-peurogenic-pronatorteres
Flexor digitorum superficialis
muscle syndrome

“Nonspecific” pronator teres
syndrome

Palmar cutaneous branch
Transverse carpal ligament
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True neurogenic pronator teres syndrome

—Very-few descriptions-of true-entrapmentin-pronatormuscle
u Is this a real entity?

“*Nonspecific” pronator teres syndrome

Many-reports.Pain, crampingin-forearm, no-neuro-Ssymptoms-& Signs
Electrodiagnostic studies: Unconvincing

Operative findings — many abnormalities in PT muscle area, but all found in
catdaversiagies - Surgery 2 o ancomincmo-restits

Conservative measures: rest seems effective
Not an entrapment neuropathy: Is this a forearm compartment syndrome?
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