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Overview

Compression neuropathies of the upper extremity involve pathophysiology, clinical evaluation, and

management considerations including the double-crush mechanism and systemic factors [1].

Validated patient-reported outcome measures are useful in the evaluation and management of upper

extremity compression neuropathies [1].

Complications of compressive neuropathy management include iatrogenic injury, treatment failure, and

pathologic pain syndromes [2].

Prevention of complications in compressive neuropathy management relies on a solid understanding of

normal anatomy and anatomic variations [2].
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Diagnosis and treatment of compressive neuropathies are evolving with technology, specifically shifting

towards preoperative imaging with ultrasound and MRN [3].

Management of failed decompressions for compressive neuropathies remains challenging [3].

Most publications on uncommon upper extremity compression syndromes (radial, ulnar, and median

nerves) are small retrospective series or case reports [4].

Treatment decisions for uncommon upper extremity compression syndromes are not typically based on

high levels of evidence [4].

Debulking of a tumor along with median nerve decompression relieved neurological symptoms in a child

with tuberous sclerosis complex causing carpal tunnel syndrome [5].

Minimally invasive in situ decompression is technically simple, safe, and provides good results for severe

ulnar nerve entrapment at the elbow [6].

Ulnar nerve pathology may precede and increase susceptibility to median nerve compression, as indicated

by the incidence of carpal tunnel syndrome after ulnar neuropathy diagnosis [8].

Use of a collagen matrix wrap in recurrent compression neuropathies of the upper extremity has shown

good success [9].

Surgical decompression for carpal tunnel syndrome is associated with a greater decrease in median nerve

cross-sectional area than nonsurgical treatment [10].

Anterior interosseous nerve transfer combined with cubital and ulnar tunnel release results in sustained

clinical and electrophysiological improvements in severe chronic ulnar nerve compression [14].

Anterior interosseous nerve transfer combined with cubital and ulnar tunnel release is encouraged as a

standard treatment for severe chronic ulnar nerve compression [14].

Endoscopic decompression for anterior interosseous nerve syndrome can achieve the same proximal and

distal extents of the nerve as open techniques [15].

Endoscopic decompression for anterior interosseous nerve syndrome uses an incision nearly one fourth the

size of open techniques, minimizing morbidity, blood loss, and recovery time [15].

Extensive decompression of the ulnar nerve beyond the cubital tunnel is not routinely needed, supported

by satisfactory outcomes with endoscopic detection of compressing fascial bands within the FCU [17].

Anatomy & Pathophysiology

Compression neuropathies of the upper extremity involve a double-crush mechanism [1].

Systemic factors play a role in the pathophysiology of compression neuropathies of the upper extremity [1].

Intracarpal tunnel pressures during active hand use are substantially greater than previously reported in

patients with carpal tunnel syndrome [21].

Perineural lipoma of the ulnar nerve can occur within the cubital tunnel [25].

Sensorimotor control impairment can occur after wrist trauma [27].
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Distal radius fracture management requires evaluation of all potential causes for early carpal tunnel

syndrome findings, including prominent volar cortical fragments causing direct pressure or prominently

placed hardware [34].

Ulnar nerve entrapment neuropathy at the elbow is associated with non-task-specific focal hand dystonia

[41].

Classification

Compression neuropathies of the upper extremity involve a double-crush mechanism [1].

Systemic factors contribute to the pathophysiology of compression neuropathies of the upper extremity

[1].

Compressive neuropathy management complications include iatrogenic injury, treatment failure, and

pathologic pain syndromes [2].

Prevention of compressive neuropathy complications relies on understanding normal anatomy and

anatomic variations [2].

Diagnosis and treatment of compressive neuropathies are shifting towards preoperative imaging with

ultrasound and MRN [3].

Management of failed decompressions for compressive neuropathies remains challenging [3].

Most publications on uncommon upper extremity compression syndromes (radial, ulnar, median nerves)

are small retrospective series or case reports [4].

Treatment decisions for uncommon upper extremity compression syndromes are not typically based on

high levels of evidence [4].

Debulking of a tumor along with median nerve decompression relieved neurological symptoms in a child

with tuberous sclerosis complex causing carpal tunnel syndrome and thumb overgrowth [5].

Minimally invasive in situ decompression is technically simple, safe, and provides good results for severe

ulnar nerve entrapment at the elbow [6].

Pseudogout is a rare cause of acute carpal tunnel syndrome and acute Guyon canal syndrome [7].

Ulnar nerve pathology may precede and increase susceptibility to median nerve compression [8].

Surgical decompression for carpal tunnel syndrome is associated with a greater decrease in median nerve

cross-sectional area than nonsurgical treatment [10].

Concurrent carpal tunnel syndrome and pronator syndrome are rarely considered, and proximal

compression sites are easily overlooked [11].

Ganglia are the most common cause of ulnar tunnel syndrome [12].

Symptoms of ulnar tunnel syndrome vary based on the anatomic location of the compression within

Guyon’s canal [12].
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The term double crush syndrome is proposed to be expanded to multifocal neuropathy to describe the

complex interplay of mechanical, systemic, pharmacological, and environmental factors contributing to

nerve dysfunction [13].

Unusual compression neuropathies of the forearm include posterior interosseous nerve syndrome, radial

tunnel syndrome, and superficial radial nerve compression (Wartenberg’s syndrome) [16].

In-situ release is an alternative for managing McGowen grade 3 ulnar nerve compression neuropathy at the

elbow, with a similar success rate to submuscular and intramuscular transpositions but a lower complication

rate [23].

Clinical Presentation

Compression neuropathies of the upper extremity involve a double-crush mechanism [1].

Systemic factors contribute to the pathophysiology of compression neuropathies of the upper extremity

[1].

Ulnar nerve pathology may precede and increase susceptibility to median nerve compression [8].

Concurrent carpal tunnel syndrome and pronator syndrome are rarely considered, and proximal

compression sites are easily overlooked [11].

Intracarpal tunnel pressures during active hand use in patients with carpal tunnel syndrome are

substantially greater than previously reported [21].

Ganglia are the most common cause of ulnar tunnel syndrome [12].

Symptoms of ulnar tunnel syndrome vary based on the anatomic location of the compression within

Guyon’s canal [12].

Pseudogout is a rare cause of acute neuropathic compression of the hand, including acute carpal tunnel

syndrome and acute Guyon canal syndrome [7].

Collagenoma in a child with tuberous sclerosis complex can cause carpal tunnel syndrome and thumb

overgrowth [5].

Uncommon compression syndromes of the radial, ulnar, and median nerves exist, with most publications

being small retrospective series or case reports [4].

Unusual compression neuropathies of the forearm include posterior interosseous nerve syndrome, radial

tunnel syndrome, and superficial radial nerve compression (Wartenberg’s syndrome) [16].

A punched nerve syndrome of the deep motor branch of the ulnar nerve is a rare presentation [18].

Multifocal neuropathy describes the complex interplay of mechanical, systemic, pharmacological, and

environmental factors contributing to nerve dysfunction [13].
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Investigations

Diagnosis and treatment of compressive neuropathies are shifting towards preoperative imaging with

ultrasound and MRN [3].

Most publications on uncommon upper extremity compression syndromes are small retrospective series or

case reports, and treatment decisions are not typically based on high levels of evidence [4].

Debulking of a tumor along with median nerve decompression relieved neurological symptoms in a child

with tuberous sclerosis complex causing carpal tunnel syndrome [5].

Pseudogout is a rare cause of acute neuropathic compression of the hand, including acute carpal tunnel

syndrome and acute Guyon canal syndrome [7].

Ulnar nerve pathology may precede and increase susceptibility to median nerve compression [8].

Concurrent carpal tunnel syndrome and pronator syndrome are rarely considered, and proximal

compression sites are easily overlooked [11].

Ganglia are the most common cause of ulnar tunnel syndrome, and symptoms vary based on the anatomic

location of the compression within Guyon’s canal [12].

Endoscopic decompression for anterior interosseous nerve syndrome can be achieved over the same

proximal and distal extents of the nerve as open techniques but with an incision nearly one fourth the size,

minimizing morbidity, blood loss, and recovery time [15].

Unusual compression neuropathies of the forearm specifically include posterior interosseous nerve

syndrome, radial tunnel syndrome, and superficial radial nerve compression (Wartenberg’s syndrome) [16].

High-resolution ultrasound (HRUS) is a viable method to demonstrate a punched nerve syndrome of the

deep motor branch of the ulnar nerve [18].

Ultrasound measurements have limited value in predicting clinical results of patients treated for

entrapment neuropathy of the ulnar nerve [19].

After surgery for perineural lipoma of the ulnar nerve within the cubital tunnel, shooting pain resolved,

sensation normalized in digits four and five, and hand strength gradually improved [25].

The diagnostic accuracy of nerve conduction studies for ulnar neuropathy at the elbow may be lower than

80%–90% and depends on the severity of the neuropathy [33].

Short segment testing is suggested to improve the diagnostic accuracy of nerve conduction studies for ulnar

neuropathy at the elbow [33].

Treatment

Conservative treatment benefits the majority of patients with cubital tunnel syndrome who present with

mild or moderate symptoms [22].

Surgical decompression is associated with a greater decrease in median nerve cross-sectional area compared

to nonsurgical treatment [10].
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Debulking of a tumor along with median nerve decompression provides relief of neurological symptoms in

cases such as collagenoma causing carpal tunnel syndrome [5].

Minimally invasive in situ decompression is technically simple, safe, and yields good results for severe ulnar

nerve entrapment at the elbow [6].

In-situ release is an alternative for managing McGowen grade 3 ulnar nerve compression neuropathy at the

elbow, offering a similar success rate to submuscular and intramuscular transpositions with a lower

complication rate [23].

Anterior interosseous nerve transfer combined with cubital and ulnar tunnel release results in sustained

clinical and electrophysiological improvements in patients with severe chronic ulnar nerve compression

[14].

Minimally invasive endoscopic decompression for anterior interosseous nerve syndrome achieves the same

proximal and distal extents of the nerve as open techniques but with an incision nearly one-fourth the size,

minimizing morbidity, blood loss, and recovery time [15].

Extensive decompression of the ulnar nerve beyond the cubital tunnel is not routinely needed, as

satisfactory outcomes are supported by endoscopic detection of compressing fascial bands within the flexor

carpi ulnaris [17].

A novel technique using a collagen matrix wrap in recurrent compression neuropathies has shown good

success [9].

Pseudogout should be considered a rare cause of acute neuropathic compression of the hand, including

acute carpal tunnel syndrome and acute Guyon canal syndrome [7].

Complications of compressive neuropathy management include iatrogenic injury, treatment failure, and

pathologic pain syndromes, with prevention relying on a solid understanding of normal anatomy and

anatomic variations [2].

The management of failed decompressions remains challenging as diagnosis and treatment evolve with

technology, shifting towards preoperative imaging with ultrasound and MRN [3].

Complications

Complications of compressive neuropathy management include iatrogenic injury [2].

Complications of compressive neuropathy management include treatment failure [2].

Complications of compressive neuropathy management include pathologic pain syndromes [2].

Prevention of complications relies on a solid understanding of normal anatomy and anatomic variations

[2].

Management of failed decompressions remains challenging [3].

Nerve injuries following elbow arthroscopy are likely under-reported in the literature [29].

The number of severe nerve injuries following elbow arthroscopy may be much higher than previously

thought [29].
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Recovery

Minimally invasive in situ decompression for severe ulnar nerve entrapment at the elbow is technically

simple, safe, and provides good functional outcomes [6].

Endoscopic decompression of the anterior interosseous nerve achieves the same proximal and distal extents

as open techniques but with an incision nearly one-fourth the size, minimizing morbidity, blood loss, and

recovery time [15].

Extensive decompression of the ulnar nerve beyond the cubital tunnel is not routinely needed, as

satisfactory outcomes are supported by endoscopic detection of compressing fascial bands within the flexor

carpi ulnaris [17].

Revision decompression combined with a collagen nerve wrap demonstrates good success in managing

recurrent and persistent compression neuropathies of the upper extremity [9].

Anterior interosseous nerve transfer combined with cubital and ulnar tunnel release results in sustained

clinical and electrophysiological improvements in patients with severe chronic ulnar nerve compression

[14].

Early diagnosis and careful excision of epineural ganglia causing ulnar nerve compression in the cubital

tunnel are associated with satisfactory outcomes, although complete electrophysiological recovery may not

occur if symptoms have been present for a prolonged period [20].

Debulking of a tumor along with median nerve decompression provides relief of neurological symptoms in

cases such as collagenoma-induced carpal tunnel syndrome [5].

Long-term improvement following carpal tunnel release in patients with diabetes is maintained to the same

extent as in patients without diabetes [24].

Treatment decisions for uncommon upper extremity compression syndromes are not typically based on

high levels of evidence, as most publications are small retrospective series or case reports [4].

Management of failed decompressions remains challenging despite evolving diagnostic and treatment

technologies such as preoperative ultrasound and MRN [3].

Key Evidence

[L5] Complications of compressive neuropathy management include iatrogenic injury, treatment failure,

and pathologic pain syndromes, with prevention relying on a solid understanding of normal anatomy and

anatomic variations. (10.1016/j.hcl.2015.01.012)

[L5] The diagnosis and treatment of compressive neuropathies continue to evolve with technology, shifting

towards preoperative imaging with ultrasound and MRN, while the management of failed decompressions

remains challenging. (10.1016/j.jhsg.2022.10.009)

[L4] This article reviews uncommon compression syndromes of the radial, ulnar, and median nerves, noting

that most publications are small retrospective series or case reports and treatment decisions are not

typically based on high levels of evidence. (10.1016/j.hcl.2013.04.014)
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[Case_report] Debulking of the tumor along with median nerve decompression was performed with relief

of neurological symptoms. (10.1016/j.jhsa.2013.07.004)

[L3] Minimally invasive in situ decompression is technically simple, safe and gives good results in patients

with severe nerve compression. (10.1177/1753193411416426)

[L4] Pseudogout should be considered a rare cause of acute neuropathic compression of the hand.

(10.1016/j.jhsg.2022.07.010)

[L2] This supports the hypothesis that ulnar nerve pathology may precede and increase susceptibility to

median nerve compression. (10.1016/j.jhsg.2026.100970)

[L4] The authors report on the novel technique of using a collagen matrix wrap in recurrent compression

neuropathies with good success. (10.1097/sap.0b013e3182956475)

[L3] Surgical decompression was associated with a greater decrease in median nerve cross-sectional area

than nonsurgical treatment. (10.1016/j.jhsa.2010.06.010)

[L4] Concurrent carpal tunnel syndrome and pronator syndrome are rarely considered and proximal

compression sites are easily overlooked. (10.1016/j.otsr.2016.10.009)

[L5] The article provides a comprehensive review of the anatomy, pathophysiology, and causes of ulnar

tunnel syndrome, noting that ganglia are the most common cause and that symptoms vary based on the

anatomic location of the compression within Guyon’s canal. (10.1016/j.hcl.2007.06.006)

[L5] The authors propose expanding the term from double crush syndrome to multifocal neuropathy to

better describe the complex interplay of mechanical, systemic, pharmacological, and environmental factors

contributing to nerve dysfunction. (10.1016/j.jhsa.2016.09.009)

[L4] Anterior interosseous nerve transfer, along with cubital and ulnar tunnel release, results in sustained

clinical and electrophysiological improvements in patients with severe chronic ulnar nerve compression,

which encourages its adoption as a standard treatment for severe chronic ulnar nerve compression.

(10.1177/17531934251381023)

[L4] Endoscopic decompression can be achieved over the same proximal and distal extents of the nerve as

open techniques but with an incision nearly one fourth the size, minimizing morbidity, blood loss, and

recovery time. (10.1016/j.jhsa.2013.07.026)

[L5] This article is a review examining unusual compression neuropathies of the forearm, specifically

focusing on the radial nerve, including posterior interosseous nerve syndrome, radial tunnel syndrome, and

superficial radial nerve compression (Wartenberg’s syndrome). (10.1016/j.jhsa.2009.10.016)

[L4] The satisfactory outcomes support the perception that extensive decompression of the ulnar nerve

beyond the cubital tunnel is not routinely needed. (10.1007/s11552-011-9377-x)

[L4] HRUS is a viable method to demonstrate a punched nerve syndrome. (10.1007/s00402-015-2216-8)

[L3] Ultrasound (US) measurements seem to have a limited value in clinical results of patients treated for

entrapment neuropathy of the ulnar nerve. (10.1177/1558944719857816)

[Case_report] Early diagnosis and careful excision of epineural ganglia are associated with satisfactory

outcomes, although complete electrophysiological recovery may not occur if symptoms have been present

for a prolonged period. (10.1007/s11552-006-9013-3)

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

CQ HAND + UPPER LIMB
Dr Kieran Hirpara — Specialist Orthopaedic Surgeon
Suite 2, Level 1, Mater Private Hospital Rockhampton, 31 Ward Street, The Range, QLD 4700
Phone 07 4863 6556  ·  office@cqupperlimb.com.au  ·  cqupperlimb.com.au 

Page 9 of 11

https://doi.org/10.1016/j.jhsa.2013.07.004
https://doi.org/10.1177/1753193411416426
https://doi.org/10.1016/j.jhsg.2022.07.010
https://doi.org/10.1016/j.jhsg.2026.100970
https://doi.org/10.1097/sap.0b013e3182956475
https://doi.org/10.1016/j.jhsa.2010.06.010
https://doi.org/10.1016/j.otsr.2016.10.009
https://doi.org/10.1016/j.hcl.2007.06.006
https://doi.org/10.1016/j.jhsa.2016.09.009
https://doi.org/10.1177/17531934251381023
https://doi.org/10.1016/j.jhsa.2013.07.026
https://doi.org/10.1016/j.jhsa.2009.10.016
https://doi.org/10.1007/s11552-011-9377-x
https://doi.org/10.1007/s00402-015-2216-8
https://doi.org/10.1177/1558944719857816
https://doi.org/10.1007/s11552-006-9013-3


[L4] In patients with carpal tunnel syndrome, intracarpal tunnel pressures during active hand use are

substantially greater than previously reported. (10.1016/j.jhsa.2009.09.019)

[L2] The majority of patients suffering from cubital tunnel syndrome with mild or moderate symptoms

benefit from conservative treatment. (10.1177/1753193408098480)

[L4] Thus, in-situ release could be an alternative in management of patients with McGowen grade 3 ulnar

nerve compression neuropathy at the elbow with a similar success rate as the submuscular and

intramuscular transpositions with a lower complication rate. (10.1016/j.jhsa.2015.06.068)

[L2] Long-term improvement in patients with diabetes remained after carpal tunnel release to the same

extent as for patients without diabetes. (10.1016/j.jhsa.2014.01.012)

[L4] After surgery, shooting pain resolved, sensation normalized in digits four and five, and hand strength

gradually improved. (10.1016/j.jhsg.2025.100889)

[L5] This clinical review discusses the organization, neuroanatomy, assessment, clinical relevance, and

rehabilitation of sensorimotor control impairment after wrist trauma, proposing promising rehabilitation

strategies that require more rigorous evaluation in clinical trials. (10.1016/j.jht.2015.12.003)

[L4] Nerve injuries are likely under-reported in the literature, and this study indicates that the number of

severe nerve injuries may be much higher than previously thought. (10.1016/j.jhsa.2013.08.025)

[L5] The diagnostic accuracy of nerve conduction studies for ulnar neuropathy at the elbow may be lower

than 80%–90% and depends on the severity of the neuropathy; short segment testing is suggested to

improve accuracy. (10.1177/17531934241288802)

[Paper] If early carpal tunnel syndrome findings are noted during distal radius fracture management, all

potential causes should be evaluated, including prominent volar cortical fragments causing direct

prominently placed hardware. (10.1016/j.ocl.2012.07.021)

[L4] This case establishes a clear-cut relationship between ulnar nerve entrapment neuropathy at the elbow

and non-task-specific focal hand dystonia, demonstrated by the dramatic recovery of clinical and

electrophysiological parameters after surgical decompression. (10.1007/s11552-010-9280-x)
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