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Introduction

Posterior Interosseous Nerve (PIN) syndrome is an often-
underrecognized motor disorder affecting the deep branch 
of the radial nerve, leading to functional decline in hand and 
forearm strength [1-3]. Despite decades of clinical observation, 
the condition continues to challenge practitioners because of 
its variable presentation and the multiplicity of underlying 
etiologies, ranging from congenital anatomical variation to 
acquired compression by tumours, post-traumatic scarring, or 
iatrogenic surgical injury [4-6].

The anatomical complexity of the radial tunnel explains 
much of the diagnostic diffi culty encountered in clinical 
practice. As the PIN courses distally through the supinator 
muscle complex, it traverses several points where compression 
may occur. The arcade of Frohse, a fi brous arch within the 
supinator, has long been recognized as a potential site of 
entrapment. Beyond this classical landmark, the nerve may 
be compressed by the radial recurrent vessels, the supinator 
muscle fi bres themselves, or, less commonly, by vascular 
anomalies (Figure 1) [8-11].

Anatomical studies have revealed greater variability in 
these structures than previously appreciated, with some 
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individuals possessing accessory muscle heads or anomalous 
fascial bands that may predispose to nerve compression. 
Such variation may partly explain why some patients develop 
symptoms spontaneously while others remain asymptomatic 
despite similar anatomical arrangements [12-15].

The clinical picture of PIN syndrome typically involves 
progressive weakness of fi nger and wrist extension, particularly 
of the thumb interphalangeal joint and the fi ngers, often with 
radial deviation on wrist extension. Pain, when present, tends 
to be localized to the dorsolateral forearm rather than radiating 
distally (Figure 2) [16-19].

This presentation distinguishes PIN syndrome from radial 
tunnel syndrome, which classically produces lateral elbow pain 
without a motor defi cit. The two conditions may coexist, and 
lateral epicondylitis frequently occurs alongside them, further 
obscuring the diagnosis [20-23].

Physical examination fi ndings, including weaknesses on 
resisted fi nger extension and supination, provide useful clues 
but lack adequate sensitivity and specifi city when used in 
isolation. A defi nitive diagnosis, therefore, requires integration 
of clinical fi ndings with objective testing [24-26].

Electromyography and nerve conduction studies can 
document denervation of PIN-innervated muscles while 
helping to exclude more proximal radial nerve or root 
involvement; however, they may yield false-negative results in 
mild or very early cases [28-30].

Ultrasonography has emerged as a valuable adjunct, 
allowing direct visualization of the nerve and identifi cation 
of focal enlargement, mass lesions, or anatomical anomalies. 
Magnetic resonance imaging provides superior soft-tissue 

Figure 1: Anatomical overview of the radial nerve and the posterior interosseous 
nerve beneath the arcade of Frohse, illustrating the typical site of compression. PIN, 
posterior interosseous nerve. Source: Original fi gure created by the authors based on 
a narrative synthesis of the anatomical literature; no previously published image was 
reproduced, and no patient-level data are represented.

Figure 2: Schematic anatomical illustration of the radial nerve and posterior interosseous nerve beneath the arcade of Frohse, highlighting the typical compression site and 
the dorsolateral forearm region in which pain may be reported. PIN, posterior interosseous nerve. Source: Conceptual fi gure developed by the authors based on published 
anatomical and clinical descriptions; no previously published image was reproduced, and no patient-level primary data are represented.
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characterization and can reveal denervation-related muscle 
oedema or atrophy. Nevertheless, no single test has perfect 
diagnostic accuracy, and clinicians must synthesize information 
from multiple sources [31-33].

Management spans a broad spectrum. Conservative 
treatment, including activity modifi cation, anti-infl ammatory 
medication, and physiotherapy, is the usual initial approach for 
patients without progressive defi cit [39]. When conservative 
measures fail, injection-based treatments, including 
ultrasound-guided hydrodissection, have been proposed as 
minimally invasive alternatives. Surgical decompression is 
generally regarded as the reference treatment for progressive 
neurological decline or failure of conservative measures [34-
38].

Open decompression through an anterolateral approach 
remains the most commonly described technique, although 
endoscopic and ultrasound-guided approaches are increasingly 
reported. In chronic cases with signifi cant muscle atrophy and 
irreversible denervation, tendon transfer procedures may be 
required to restore functional grip and pinch [39-42].

Despite the available options, important gaps persist in the 
evidence base. Most published series comprise relatively few 
patients with heterogeneous presentations and variable follow-
up, and outcome measures differ substantially between studies, 
making cross-study comparison diffi cult [15]. Few prospective 
controlled studies and no randomized controlled trials directly 
compare conservative versus surgical approaches, or newer 
minimally invasive techniques with traditional open surgery. 
The optimal timing of intervention remains debated [43-47].

Current knowledge of the epidemiology of PIN syndrome is 
limited; the true incidence and prevalence are uncertain, partly 
because many mild cases likely go undiagnosed, and risk factors 
have not been rigorously characterized in prospective cohorts 
[48-50]. The natural history of untreated PIN syndrome is also 
poorly defi ned [51].

Given these gaps, a structured synthesis of the current 
literature is warranted. The objective of this narrative review is 
to consolidate existing knowledge of PIN syndrome anatomy, 
clarify the mechanisms of nerve compression, delineate 
contemporary diagnostic strategies, and summarize therapeutic 
options, together with a critical, qualitative appraisal of the 
supporting evidence. By identifying areas of relative consensus 
and highlighting persistent uncertainties, this work aims to 
support clinical decision-making and to defi ne priorities for 
future research.

Methods

Study design

This work is a structured narrative review (narrative review 
with a structured search strategy). It is not a systematic review 
or meta-analysis. No review protocol was registered (e.g., 
PROSPERO or OSF), no PRISMA workfl ow was followed, no 
formal risk-of-bias instrument (such as RoB 2, ROBINS-I, 
QUADAS-2, or the Newcastle-Ottawa Scale) was applied, and 

no GRADE assessment of certainty of evidence was performed. 
The aim was to provide an integrative, critically appraised 
overview of the literature rather than a quantitative pooled 
estimate.

Information sources and search strategy

Biomedical databases were searched for relevant 
publications, including PubMed/MEDLINE, Embase, Scopus, 
Web of Science, the Cochrane Library, and SciELO. Google 
Scholar was additionally consulted to identify further 
references, including theses, conference proceedings, and 
other sources not always indexed in the principal databases. 
The search combined controlled vocabulary (Medical Subject 
Headings / DeCS) with free-text keywords addressing the 
anatomy of the radial nerve and supinator, the clinical 
syndromes of nerve entrapment, relevant diagnostic tests, and 
treatment options.

A representative PubMed/MEDLINE search string was:

(“Posterior Interosseous Nerve Syndrome” OR “Posterior 
Interosseous Nerve Palsy” OR “posterior interosseous nerve” OR 
“radial nerve compression” OR “supinator syndrome” OR “arcade of 
Frohse” OR “radial tunnel syndrome”) AND (phenotype OR “clinical 
presentation” OR diagnosis OR prognosis OR “prognostic factors” OR 
electromyography OR ultrasonography OR “magnetic resonance” OR 
treatment OR decompression OR management OR outcome).

The string was adapted to the syntax of each database 
(Emtree terms for Embase; TITLE-ABS-KEY fi elds for Scopus; 
Topic fi elds for Web of Science; and a simplifi ed keyword 
combination for Google Scholar). Reference lists of relevant 
articles were also screened to identify additional sources.

Eligibility criteria

Inclusion criteria comprised peer-reviewed studies 
addressing the anatomy, pathophysiology, clinical presentation, 
diagnosis, prognosis, or treatment of PIN syndrome and closely 
related radial nerve entrapments, including anatomical and 
cadaveric studies, electrophysiological and imaging studies, 
surgical technique reports and series, observational studies, 
and previous reviews. Case reports were included selectively 
when they illustrated instructive presentations, complications, 
or techniques not well covered elsewhere. Exclusion criteria 
were laboratory studies without clinical relevance, conference 
abstracts lacking suffi cient methodological detail, publications 
in languages for which a reliable translation was not available, 
and editorials without original content. The search considered 
publications up to the date of manuscript preparation; English-
language publications predominated.

Selection, synthesis, and critical appraisal

Titles, abstracts, and full texts were screened for relevance 
by the authors. Information on study design, diagnostic 
approach, treatment, and reported outcomes was extracted 
descriptively and organized thematically. Because of 
substantial heterogeneity in study designs, diagnostic criteria, 
interventions, and outcome measures, the evidence was 
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synthesized qualitatively; no quantitative pooling or meta-
analysis was performed. Studies were appraised informally 
and narratively, taking into account study design, sample 
size, presence or absence of a control group, and consistency 
with other reports; this appraisal was used to weight the 
interpretation of fi ndings but did not involve a formal 
scoring instrument. Evidence was organized into thematic 
domains: (1) anatomy and mechanisms of compression; (2) 
clinical presentation and differential diagnosis; (3) diagnostic 
evaluation (electrodiagnostic studies, ultrasonography, and 
MRI); (4) conservative and image-guided treatment; (5) 
surgical and reconstructive treatment; and (6) prognostic 
factors and outcomes.

Methodological limitations of the review

As a narrative review, this work is subject to inherent 
limitations, including the absence of a registered protocol, the 
possibility of selection and citation bias, reliance on qualitative 
rather than quantitative synthesis, and dependence on the 
methodological quality of the underlying primary studies. 
Findings should therefore be interpreted as an integrative 
overview rather than as defi nitive, quantitatively pooled 
estimates.

Synthesis of the level and quality of evidence

The literature on PIN syndrome is methodologically 
heterogeneous and, overall, of limited strength. The evidence 
base is dominated by lower-level study designs: individual 
case reports and small case series, retrospective surgical 
series, anatomical and cadaveric studies, electrophysiological 
and imaging studies, and narrative or systematic reviews of 
these primary sources. Several systematic reviews and meta-
analyses exist, but they generally address narrow questions 
(for example, anatomy of the arcade of Frohse, lipoma-related 
compression, or tendon and nerve transfers) and themselves 
report high heterogeneity and small numbers of primary cases.

Prospective controlled studies are scarce, and no 
adequately powered randomized controlled trials directly 
compare conservative, image-guided, open, and ultrasound-
guided surgical strategies. Diagnostic criteria differ markedly 
across studies, ranging from clinical diagnosis alone to 
combinations of electrodiagnostic testing, ultrasonography, 
and MRI, which limits comparability. Therapeutic approaches 
and outcome measures are similarly heterogeneous, and 
validated, standardized functional outcome instruments are 
inconsistently applied. Standardized longitudinal outcome 
data are lacking, so robust, quantitative prognostic inferences 
cannot be drawn from the current literature.

Taken together, these features mean that the diagnostic 
and prognostic patterns described below should be regarded 
as reported associations and clinically reasonable observations 
rather than as validated, generalizable estimates. Prospective, 
multicentre studies with harmonized diagnostic criteria, 
validated outcome measures, and prespecifi ed prognostic 
analyses are needed to place these observations on a fi rmer 
evidentiary footing (Table 1).

Results and discussion

The reviewed literature shows substantial heterogeneity in 
methodology, patient populations, and outcome measurement. 
With this caveat, several consistent themes emerge regarding 
diagnosis, phenotype, treatment, and prognosis.

Diagnostic evaluation

No single test is suffi ciently accurate to confi rm or exclude 
PIN syndrome in isolation, and the literature consistently 
supports an integrated approach. Electrodiagnostic testing 
(electromyography and nerve conduction studies) can localize 
the lesion to the PIN and exclude more proximal involvement, 
but reported sensitivity varies, and false-negative results occur, 
particularly in mild or very early disease and when testing is 
performed soon after symptom onset (Figure 3) [52-54].

High-resolution ultrasonography allows direct visualization 
of the nerve and of focal enlargement, mass lesions, perineural 
changes, and anatomical anomalies, and several studies report 
that it improves localization of the compression site, including 
technically diffi cult settings such as the presence of metallic 
hardware [55-57]. Magnetic resonance imaging, particularly 
MR neurography, offers superior soft-tissue contrast and can 
demonstrate denervation-related muscle signal change, and 
is described as complementary to ultrasonography, especially 
in deep compartments [58-60]. Across studies, the arcade of 
Frohse is the most frequently identifi ed site of entrapment, 
although the reported proportion varies widely between 
cadaveric and imaging-based investigations (Figures 4 and 5) 
[61-63]. Sequential evaluation — for example, ultrasonography 
followed by electrodiagnostic testing — has been proposed as a 
pragmatic strategy, but comparative diagnostic-accuracy data 
with standardized thresholds and blinded reference standards 
are limited.

Clinical phenotypes

The literature describes a spectrum of clinical phenotypes 
rather than a single uniform presentation. These include a 
painless, progressive motor phenotype with isolated fi nger 
and wrist extension weakness; a pain-predominant phenotype 
with dorsolateral forearm pain and little or no motor defi cit 
(overlapping with radial tunnel syndrome); and mixed 
presentations. Etiology further shapes presentation, with 
spontaneous/idiopathic cases, compressive structural lesions 
(e.g., lipoma, ganglion, synovial proliferation), post-traumatic 
and iatrogenic injury, infl ammatory disease (e.g., rheumatoid 
arthritis), and rare causes such as hourglass-like fascicular 
constrictions all reported. Overlap with lateral epicondylitis is 
common and contributes to diagnostic delay [16-23, 64-67].

Treatment

Conservative management — activity modifi cation, anti-
infl ammatory medication, and physiotherapy — is generally 
appropriate for patients without progressive motor defi cit 
or demonstrable structural compression, and image-guided 
injection or hydrodissection has been described as a minimally 
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Table 1: Representative studies on posterior interosseous nerve syndrome and related radial nerve entrapments: study type, main contribution, limitations, and interpretive 
weight.

Study (fi rst author, 
year)

Evidence source/study 
type

Main contribution (diagnosis/treatment / reported outcome) Main limitations
Interpretive weight 

(evidence level)

Apard T, Martinel 
V (2025)

Case series/technique 
report

High-resolution ultrasound for real-time identifi cation of lateral 
intermuscular septum compression and focal nerve narrowing; 

ultrasound-guided radial nerve release. Early symptom relief 
reported.

Small series; short follow-up; 
non-comparative; preliminary 

data.
Low

Marès O, Ferreira J 
(2025)

Technical / feasibility 
report (fi rst experience)

Total ultrasound-guided visualization of the arcade of Frohse and 
PIN course; release performed under WALANT. Feasibility and early 

clinical improvement.

Pilot data; limited follow-up; no 
control group.

Very low

Keles A, Palamar 
D (2026)

Observational study
Combined high-resolution ultrasound and electrophysiology 
improved diagnostic yield in refractory lateral epicondylitis, 

supporting guided decision for decompression.

Single centre; author's note: need 
for larger prospective validation.

Low

Kowalski B, 
Zarkadis NJ, 

Harris M (2025)

Systematic review (PIN 
palsy in rheumatoid 

arthritis)

Aggregated imaging/electrodiagnostic fi ndings across RA cases; 
recovery linked to RA control; medical management ± surgical 

decompression.

Heterogeneous, low-quality 
primary evidence; variable 

sensitivity.
Low–moderate

Patterson JMM 
(2024)

Clinical/narrative review
Emphasizes clinical diagnosis with EMG/NCS and ultrasound as 
adjuncts; outlines conservative care, injections, decompression, 

neurolysis, and tendon transfer.

Narrative: outcomes depend on 
etiology/timing; inconsistent 

outcome reporting noted.

Low (expert 
synthesis)

Abate B, Cozzolino 
A (2024)

Narrative review (surgical 
approaches)

Imaging/intraoperative fi ndings guide approach selection; open 
decompression techniques by site of entrapment.

Technique-focused; comparative 
data lacking.

Low (expert 
synthesis)

Cheng C (2024)
Systematic review/meta-
analysis (lipoma-related 

PIN compression)

MRI/US reliably identifi ed space-occupying lesions; surgical excision 
with decompression, and more favourable motor recovery when 

decompressed early.

Limited by small case numbers 
across pooled studies.

Moderate (within a 
narrow question)

Hill EJR (2023) Surgical series
Clinical–imaging correlation for radial sensory compression; 

decompression with brachioradialis tenotomy improved pain and 
quality of life.

Moderate sample; non-
randomized.

Low–moderate

Zhang JY (2023)
Epidemiologic / dataset 

analysis

Quantifi ed overlap between radial tunnel syndrome and lateral 
epicondylitis and diagnostic ambiguity; implications for 

misclassifi cation.

Administrative data; diagnostic 
misclassifi cation possible.

Moderate 
(descriptive)

Wolf JM, Patel R 
(2023)

Review article (best-
evidence synthesis)

Summarizes EMG, US, MRI roles and limited diagnostic specifi city; 
evidence graded; recommends standardized outcome measures.

Concludes that high-quality 
evidence is scarce.

Low (expert 
synthesis)

Benes M (2021)
Systematic review/meta-

analysis (arcade of Frohse 
anatomy)

Pooled prevalence of anatomical variants at the arcade of Frohse 
informs surgical planning.

High heterogeneity across 
cadaveric studies; limited clinical 

correlation.

Moderate 
(anatomical)

Jain NS (2024)
Systematic review 

(tendon/nerve transfers 
for radial palsy)

Selection criteria and comparison of nerve transfers, tendon 
transfers, and grafting; functional gains across techniques; 

rehabilitation is critical.
Comparative evidence limited. Low–moderate

Hones KM, Cueto 
RJ (2024)

Systematic review 
(diagnosis of radial tunnel 

syndrome)

Synthesizes clinical tests, EMG, and imaging; documents variable 
diagnostic criteria; calls for standardized protocols.

Inconsistent diagnostic 
standards across the included 

series.
Low–moderate

Apard T (2024)
Technique report/case 

series
Ultrasound-guided radial nerve release at the arm under WALANT; 

intraoperative US visualization; early positive outcomes.
Small series; feasibility 

emphasis.
Very low

Gill B (2022)
Case series + scoping 

review (hydrodissection)
US shows perineural adhesions; ultrasound-guided hydrodissection ± 

corticosteroid; reported symptom resolution.
Limited controlled data; short 

follow-up.
Very low–low

Belón-Pérez P 
(2022)

Cadaveric + ultrasound 
validation

Anatomical validation of US-guided percutaneous electrolysis at the 
arcade of Frohse as a proposed treatment.

Anatomical feasibility only; 
clinical effi  cacy not established.

Low (translational)

Shen J (2021) Diagnostic accuracy study
High-resolution US is effective for visualizing radial nerve lesions 
adjacent to metallic hardware; it supports preoperative planning.

Single-centre. Low–moderate

Qi W, Shen Y 
(2021)

Surgical series (hourglass-
like constrictions)

EMG/US/MRI identifi ed focal constrictions; neurolysis/resection with 
repair when needed; guarded prognosis if chronic.

Small series. Low

Marchese J (2019) Prospective evaluation
Single corticosteroid injection for radial tunnel syndrome; short-term 

pain relief with limited durability.
Small sample; no randomized 

comparison.
Low–moderate

Sigamoney KV 
(2017)

Narrative review 
(atraumatic PIN palsy)

EMG/imaging to exclude structural causes; individualized 
conservative vs surgical management.

Evidence largely low-level; 
variable prognosis.

Low (expert 
synthesis)

Maldonado AA 
(2017)

Case reports (2 cases)
MRI-identifi ed lipoma compressing PIN with supportive EMG; motor 

recovery after surgical excision/decompression.
Case reports: limited 

generalizability.
Very low

Legend: Studies are listed in reverse chronological order. “Interpretive weight” refl ects an informal, narrative judgement of evidence level based on study design, sample size, 
and presence of a control group; it is not the output of a formal grading instrument (e.g., GRADE). Abbreviations: EMG, electromyography; MRI, magnetic resonance imaging; 
NCS, nerve conduction studies; PIN, posterior interosseous nerve; RA, rheumatoid arthritis; US, ultrasonography; WALANT, wide-awake local anaesthesia no tourniquet.
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invasive adjunct with reported short-term symptom relief 
but limited durable, controlled evidence [34-39]. Surgical 
decompression is the most consistently described treatment 
for progressive defi cit or failed conservative care; open 
anterolateral decompression remains the reference technique, 
while endoscopic and ultrasound-guided percutaneous releases 
are increasingly reported, with feasibility and early positive 
outcomes, so far, small and largely non-comparative series. 

Reported safety patterns suggest that major complications are 
uncommon with open surgery, whereas minimally invasive 
techniques carry a learning curve and a risk of incomplete 
decompression; these comparisons, however, derive from 
heterogeneous series rather than from controlled trials 
[78,79]. For chronic cases with established denervation and 
atrophy, nerve and tendon transfer procedures are described as 
important reconstructive options [39-42].

Prognostic factors

The literature repeatedly identifi es several factors as 
associated with more favourable motor recovery, although these 
associations come from heterogeneous, mostly retrospective 
sources and have not been validated in a prospective 
prognostic model. The factors most consistently reported are 
shorter symptom duration before treatment, younger patient 
age, a lesser degree of axonal loss on electrophysiology 
(with relatively preserved motor units), and an identifi able, 
treatable structural etiology addressed early. Conversely, 
long-standing symptoms, advanced age, predominant axonal 
degeneration, and chronic hourglass-like constrictions are 
associated with more guarded recovery [17-20, 33-36, 64-77]. 
Electrophysiological measures such as motor unit estimation 
have been proposed as quantitative aids to decision-making 
(for example, in selecting between nerve and tendon transfer), 
but their prognostic value requires prospective validation.

Timing of intervention

A recurring theme is that the timing of decompression 
matters: across reported series, earlier surgical decompression 
of structural entrapment is generally associated with 
better motor outcomes than delayed intervention, and the 
literature suggests that prolonged, unsuccessful conservative 
management should not be continued indefi nitely when a 
progressive defi cit or a structural lesion is present, given 
the risk of irreversible axonal loss with chronicity. The 
exact thresholds, however, vary between studies and are not 
established by controlled trials [72-77].

Critical appraisal and limitations of the evidence

The principal limitation of this fi eld is methodological. 
A large proportion of the primary literature consists of 
retrospective designs vulnerable to selection bias, frequently 
without contemporaneous control groups and without 
standardized, validated outcome measures. Diagnostic 
inclusion criteria are heterogeneous, ranging from clinical 
diagnosis alone to multimodal confi rmation, which precludes 
meaningful quantitative aggregation. Publication bias may 
infl ate apparent success rates, since unfavourable outcomes 
are less likely to be reported. These limitations constrain 
the strength of any prognostic or therapeutic inference and 
reinforce the need for prospective, multicentre studies with 
harmonized protocols and validated outcomes [8,10,29,47-
52,65].

Clinical implications

On the basis of this qualitative synthesis, a pragmatic, 
evidence-informed approach can be outlined while 

Figure 3: Conceptual three-stage clinical pathway for posterior interosseous nerve 
syndrome: multimodal diagnosis (clinical assessment, ultrasonography, and MRI), 
surgical decompression at the arcade of Frohse where indicated, and functional 
recovery. MRI, magnetic resonance imaging; PIN, posterior interosseous nerve. 
Source: Conceptual schematic created by the authors to summarize management 
principles described in the literature; it does not represent original patient data.

Figure 4: Conceptual illustration of integrated neuroimaging in posterior interosseous 
nerve syndrome, depicting features described in the literature on MR neurography 
and high-resolution ultrasonography (e.g., focal nerve enlargement at the supinator 
entrance and denervation-related muscle signal change). MR, magnetic resonance; 
US, ultrasonography; PIN, posterior interosseous nerve. Source: Conceptual fi gure 
created by the authors based on imaging features described in the cited literature; 
no previously published radiological image was reproduced, and no patient-level data 
are represented.

Figure 5: Conceptual summary integrating anatomical, diagnostic, and prognostic 
elements of posterior interosseous nerve syndrome, illustrating the principle 
that earlier and more accurate lesion localization is generally associated, in the 
reported literature, with a higher probability of functional recovery. PIN, posterior 
interosseous nerve. Source: Conceptual schematic developed by the authors based 
on a narrative synthesis of the literature; it summarizes qualitative relationships and 
does not depict original quantitative data.
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acknowledging the limited certainty of the underlying evidence. 
For patients with an acute or progressive motor defi cit and 
imaging evidence of a structural, space-occupying lesion, 
early surgical decompression is reasonable and is the approach 
most consistently supported by the reported literature. For 
patients without progressive defi cit or demonstrable structural 
compression, conservative management is appropriate, with 
image-guided injection considered as a temporizing measure; 
persistent failure of conservative treatment should prompt 
timely reconsideration of surgery to limit the risk of irreversible 
denervation. In chronic cases with established denervation, 
reconstructive strategies should be individualized according 
to clinical and electrophysiological fi ndings, patient age, 
and rehabilitation capacity, and structured multidisciplinary 
rehabilitation is consistently emphasized as important across 
all pathways [18, 21, 34, 43, 48, 55-57, 64, 78,79].

Conclusion

Posterior interosseous nerve syndrome is a clinically 
challenging entrapment neuropathy whose accurate 
characterization depends on integrating clinical 
examination with electrodiagnostic testing, high-resolution 
ultrasonography, and MRI, since no single modality is adequate 
alone. The published literature describes a spectrum of clinical 
phenotypes and a recurring set of prognostic factors — notably 
symptom duration, patient age, the degree of axonal loss, and 
the underlying etiology — and consistently suggests that 
earlier decompression of structural entrapment is associated 
with more favourable motor recovery. In contrast, conservative 
management is appropriate for cases without progressive 
defi cit or structural compression.

These observations, however, derive from literature 
dominated by small, heterogeneous, mostly retrospective 
studies, with few prospective controlled studies and no 
randomized trials directly comparing therapeutic modalities. 
The current evidence, therefore, supports clinically reasonable, 
individualized management informed by clinical, imaging, 
and electrophysiological fi ndings, but it does not permit 
defi nitive causal or validated prognostic conclusions. 
Prospective, multicentre studies with standardized diagnostic 
criteria, validated functional outcome measures, and 
prespecifi ed prognostic and, where appropriate, quantitative 
electrophysiological biomarkers represent the principal 
research priorities. Until such data are available, optimal 
care rests on diagnostic precision, timely intervention, 
and structured rehabilitation, supported by continued 
methodological standardization and coordinated research.
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Highlights

• Diagnosis of posterior interosseous nerve (PIN) 
syndrome is most reliable when clinical assessment 
is integrated with electrodiagnostic studies, high-

resolution ultrasonography, and magnetic resonance 
imaging, because no single modality is suffi cient in 
isolation.

• The published literature consistently suggests that the 
timing of treatment is important: earlier decompression 
of structural entrapment is associated with more 
favourable reported motor recovery than delayed 
intervention.

• Several clinical phenotypes are described, ranging 
from painless progressive extensor palsy to pain-
predominant and mixed sensorimotor presentations, 
with frequent overlap with radial tunnel syndrome and 
lateral epicondylitis.

• Prognostic factors repeatedly reported in the literature 
include symptom duration, patient age, the degree of 
axonal loss on electrophysiology, and the underlying 
etiology.

• The evidence base is dominated by small, heterogeneous, 
mostly retrospective studies, anatomical work, and 
narrative reviews, with no randomized trials directly 
comparing therapeutic modalities, underscoring 
the need for prospective multicentre research with 
standardized protocols and validated outcomes.

References

1. Węgiel A, Karauda P, Zielińska N, Tubbs RS, Olewnik Ł. Radial nerve 
compression: anatomical perspective and clinical consequences. Neurosurg 
Rev. 2023;46(1):53. Available from:  https://doi.org/10.1007/s10143-023-
01944-2  

2. Wolf JM, Patel R, Ghosh K. Radial Tunnel Syndrome: Review and Best 
Evidence. J Am Acad Orthop Surg. 2023;31(15):813-819. Available from:  
https://doi.org/10.5435/JAAOS-D-23-00314  

3. Harinesan N, Wijesinghe R, Hayes M, Triplett JD. Cryolipolysis-associated 
radial mononeuropathy. Muscle Nerve. 2022;66(2):E6-E8. Available from: 
https://doi.org/:10.1002/mus.27646  

4. Sigamoney KV, Rashid A, Ng CY. Management of atraumatic posterior 
interosseous nerve palsy. J Hand Surg Am. 2017;42(10):826-830. Available 
from: https://doi.org/10.1016/j.jhsa.2017.07.02  

5. Laumonerie P, Dufournier B, Vari. Atraumatic proximal radial nerve 
entrapment. Eur J Orthop Surg Traumatol. 2022;32(5):811-820. Available 
from: https://doi.org/10.1007/s00590-021-03037-6  

6. Malek E, Salameh JS. Common entrapment neuropathies. 
Semin Neurol. 2019;39(5):549-559. Available from:  https://doi.
org/10.1055/s-0039-1693004  

7. Hones KM. Establishing the diagnosis of radial tunnel syndrome: a 
systematic review of published clinical series. Eur J Orthop Surg Traumatol. 
2024;34(6):2813-2821. Available from: https://doi.org/10.1007/s00590-024-
04003-8 

8. Benes M. The arcade of Frohse: a systematic review and meta-analysis. Surg 
Radiol Anat. 2021;43(5):703-711. Available from: https://doi.org/10.1007/
s00276-021-02718-5  

9. Patterson JMM,. Posterior interosseous nerve compression in the forearm, 
AKA radial tunnel syndrome: a clinical diagnosis. Hand (N Y). 2024;19(2):228-
235. Available from: https://doi.org/10.1177/15589447221122822  



8

https://www.medsciencegroup.com/icbr

Citation: Araújo JR, Meneses Rêgo AC, Filho IA. Clinical Phenotypes and Prognostic Factors in Posterior Interosseous Nerve Syndrome: A Structured Narrative 
Review. Innov Clin Biomed Res. 2026; 1(1): 1-10. Available from: https://dx.doi.org/10.17352/icbr.000001

10. Abate B. Current concepts of surgical approach for radial nerve entrapment 
around the elbow. J ISAKOS. 2024;9(3):476-481. Available from: https://doi.
org/10.1016/j.jisako.2024.03.001  

11. Apard T, Martinel V. Ultrasound-guided radial nerve release for lateral 
intermuscular septum syndrome. Hand Surg Rehabil. 2025;44S:102131. 
Available from: https://doi.org/10.1016/j.hansur.2025.102131 

12. Apard T. Ultrasound-guided radial nerve release at the arm under WALANT. 
Hand Surg Rehabil. 2024;43(6):101787. Available from: https://doi.
org/10.1016/j.hansur.2024.101787  

13. Rasulić L. Iatrogenic peripheral nerve injuries—surgical treatment and 
outcome: 10 years’ experience. World Neurosurg. 2017;103:841-851.e6. 
Available from: https://doi.org/10.1016/j.wneu.2017.04.099  

14. Celli A, et al. Causes, symptoms, and treatments of nerve entrapments 
around the elbow: current concepts. J ISAKOS. 2024;9(2):240-249. Available 
from: https://doi.org/10.1016/j.jisako.2023.12.007 

15. Marchese J. Prospective evaluation of a single corticosteroid injection in 
radial tunnel syndrome. Hand (N Y). 2019;14(6):741-745. Available from: 
https://doi.org/10.1177/155894471878728

16. Ummel JR. Transbrachioradialis approach to the radial tunnel: an anatomical 
study of 5 potential compression sites. Hand (N Y). 2019;14(3):329-332. 
Available from: https://doi.org/10.1177/1558944717750916  

17. Bastias P. Teaching NeuroImage: radial compression neuropathy secondary 
to accessory belly of the triceps muscle. Neurology. 2023;101(9):e984-e985. 
Available from: https://doi.org/10.1212/WNL.0000000000207394  

18. Ang GG. Radial tunnel syndrome: case report and comprehensive critical 
review. Hand (N Y). 2023;18(1_suppl):146S-153S. Available from: https://doi.
org/10.1177/15589447211029045  

19. Baima JPS, Heise CO. Radial motor nerve conduction study in posterior 
interosseous nerve syndrome and multifocal motor neuropathy. 
Arq Neuropsiquiatr. 2025;83(2):1-5. Available from: https://doi.
org/10.1055/s-0045-1806818  

20. Strohl AB, Zelouf DS. Ulnar tunnel syndrome, radial tunnel syndrome, 
anterior interosseous nerve syndrome, and pronator syndrome. J Am Acad 
Orthop Surg. 2017;25(1):e1-e10. Available from: https://doi.org/10.5435/
JAAOS-D-16-00010 

21. Tang JB. Some misconceptions in the treatment of cubital tunnel syndrome, 
radial tunnel syndrome, and median nerve compression in the forearm. 
Hand Clin. 2022;38(3):321-328. Available from: https://doi.org/10.1016/j.
hcl.2022.02.003  

22. Anandkumar S. Effect of dry needling on radial tunnel syndrome: a case 
report. Physiother Theory Pract. 2019;35(4):373-382. Available from: https://
doi.org/10.1080/09593985.2018.1443357 

23. Zhang Y. Superfi cial thrombophlebitis in the forearm leading to entrapment 
of the radial nerve branch: a case report. BMC Musculoskelet Disord. 
2024;25:429. Available from: https://doi.org/10.1186/s12891-024-07545-4 

24. Stults WP. A combined revision surgical technique for failed operative 
lateral epicondylitis with concomitant radial tunnel syndrome. Tech Hand Up 
Extrem Surg. 2022;26(4):271-275. Available from: https://doi.org/10.1097/
BTH.0000000000000398  

25. Helfenstein MJr. Uncommon compressive neuropathies of upper limbs. Best 
Pract Res Clin Rheumatol. 2020;34(3):101516. Available from: https://doi.
org/10.1016/j.berh.2020.101516  

26. McGraw I. Isolated spontaneous posterior interosseous nerve palsy: review 
of aetiology and management. J Hand Surg Eur Vol. 2019;44(3):310-316. 
Available from: https://doi.org/10.1177/1753193418813788 

27. Hagert E. Commentary on radial tunnel syndrome diagnosis. 
Hand (N Y). 2024;19(6):1019-1020. Available from: https://doi.
org/10.1177/15589447231207979  

28. Nachef N. Predictors of radial nerve palsy recovery in humeral shaft 
fractures. Orthop Traumatol Surg Res. 2017;103(2):177-182. Available from: 
https://doi.org/10.1016/j.otsr.2016.10.028 

29. Zhang JY. Epidemiology of radial tunnel syndrome and overlap with lateral 
epicondylitis. J Hand Surg Am. 2023;48(11):1172.e1-1172.e7. Available from: 
https://doi.org/10.1016/j.jhsa.2023.03.007 

30. Parra S, Orenga JV, Ghinea AD, Estarelles MJ, Masoliver A, Barreda I, et al. 
Neurophysiological study of the radial nerve variant in the innervation of 
the dorsomedial surface of the hand. Muscle Nerve. 2018;58(5):732-735. 
Available from: https://doi.org/10.1002/mus.26174  

31. Patterson JMM, Mackinnon SE. Author response to commentary on 
“Posterior interosseous nerve compression in the forearm, AKA radial tunnel 
syndrome: a clinical diagnosis”. Hand (N Y). 2024;19(6):1021-1022. Available 
from: https://doi.org/10.1177/15589447231210334  

32. Ochi K, Seki A. Possible guarded prognosis for childhood-onset 
spontaneous posterior interosseous nerve palsy: two case reports. J 
Hand Surg Eur Vol. 2022;47(3):329-332. Available from: https://doi.
org/10.1177/17531934211039180  

33. Kowalski B, Zarkadis NJ, Harris M, Scanaliato J, Dunn J. Posterior 
interosseous nerve palsy in rheumatoid arthritis: a systematic review. 
Hand (N Y). 2025;20(7):1004-1011. Available from: https://doi.
org/10.1177/15589447241260766  

34. Akane M, Iwatsuki K, Tatebe M, Nishizuka T, Kurimoto S, Yamamoto M, et al. 
Anterior interosseous nerve and posterior interosseous nerve involvement in 
neuralgic amyotrophy. Clin Neurol Neurosurg. 2016;151:108-112. Available 
from: https://doi.org/10.1016/j.clineuro.2016.11.001  

35. Tang JB. Radial tunnel syndrome: defi nition, distinction, and treatments. 
J Hand Surg Eur Vol. 2020;45(8):882-889. Available from: https://doi.
org/10.1177/1753193420953990  

36. Başarir K, Şahin E, Kalem M, Karaca MO, Yildiz Y, Sağlik Y. Parosteal lipoma 
as a rare cause of peripheral neuropathy and local irritation: a report of 12 
cases. Acta Orthop Traumatol Turc. 2017;51(6):474-477. Available from: 
https://doi.org/10.1016/j.aott.2017.02.016  

37. Hagert E, Azocar C, Jedeskog U, Hantouly A. Brachioradialis or “high 
Wartenberg” syndrome: compression of the sensory branch of the radial 
nerve in the proximal forearm. Int Orthop. 2025;49(4):799-804. Available 
from: https://doi.org/10.1007/s00264-024-06350-x  

38. Rocks MC, Donnelly MR, Li A, Glickel SZ, Catalano LW 3rd, Posner M, et 
al. Demographics of common compressive neuropathies in the upper 
extremity. Hand (N Y). 2024;19(2):217-223. Available from: https://doi.
org/10.1177/15589447221107701  

39. Gill B, Rahman R, Khadavi M. Ultrasound-guided hydrodissection provides 
complete symptom resolution in radial tunnel syndrome. Curr Sports 
Med Rep. 2022;21(9):328-335. Available from: https://doi.org/10.1249/
JSR.0000000000000991  

40. Gilan İY, Gilan VB, Öztürk AH. Evaluation of the supinator muscle and deep 
branch of the radial nerve: impact on nerve compression. Surg Radiol Anat. 
2020;42(8):927-933. Available from: https://doi.org/10.1007/s00276-020-
02480-0  

41. Faissner S, Lukas C, Chan A, Gold R, Krogias C. “Punched nerve syndrome” 
as contributing factor for “Saturday night palsy”. J Neurol Sci. 2016;368:173-
174. Available from: https://doi.org/10.1016/j.jns.2016.07.012  

42. Kerasnoudis A, Venouziou A, Vasiliadis AV. Neuromuscular ultrasound for 
differential diagnosis of radial tunnel syndrome and lateral epicondylitis. J 
Neuroimaging. 2024;34(6):799-803. Available from: https://doi.org/10.1111/
jon.13244  



9

https://www.medsciencegroup.com/icbr

Citation: Araújo JR, Meneses Rêgo AC, Filho IA. Clinical Phenotypes and Prognostic Factors in Posterior Interosseous Nerve Syndrome: A Structured Narrative 
Review. Innov Clin Biomed Res. 2026; 1(1): 1-10. Available from: https://dx.doi.org/10.17352/icbr.000001

43. Ceri T, Podda A, Behr J, Brumpt E, Alilet M, Aubry S. Posterior interosseous 
nerve of the elbow at the arcade of Frohse: ultrasound appearance in 
asymptomatic subjects. Diagn Interv Imaging. 2019;100(9):521-525. 
Available from: https://doi.org/10.1016/j.diii.2019.03.007 

44. Chen SR, Shen YP, Ho TY, Chen LC, Wu YT. Ultrasound-guided perineural 
injection with dextrose for treatment of radial nerve palsy: a case report. 
Medicine (Baltimore). 2018;97(23):e10978. Available from: https://doi.
org/10.1097/MD.0000000000010978  

45. Shamim H, Asim R. Radial nerve compression: anatomical perspective and 
clinical consequences—a critique. Neurosurg Rev. 2024;47(1):468. Available 
from: https://doi.org/10.1007/s10143-024-02709-1 

46. Niu X, Hu Y, Zha G, Hu J, Yi J, Xiao L. Posterior interosseous nerve syndrome 
secondary to compression by intramuscular hemangioma. Muscle Nerve. 
2019;60(1):E5-E6. Available from: https://doi.org/:10.1002/mus.26506  

47. Analay P, Ocak H, Yalçınkaya B, Leblebicioğlu G, Özçakar L. Radial and 
posterior interosseous nerve entrapments after surgery: ultrasonographic 
view. Neurol Sci. 2024;45(9):4625-4627. Available from: https://doi.
org/10.1007/s10072-024-07538-0 

48. Heiling B, Waschke A, Ceanga M, Grimm A, Witte OW, Axer H. Not your 
average Saturday night palsy: high-resolution nerve ultrasound resolves a 
rare cause of wrist drop. Clin Neurol Neurosurg. 2018;172:160-161. Available 
from: https://doi.org/10.1016/j.clineuro.2018.07.006  

49. Park D, Kim DY, Eom YS, Lee SE, Chae SB. Posterior interosseous nerve 
syndrome caused by ganglion cyst and surgical release with intraoperative 
monitoring: case report. Medicine (Baltimore). 2021;100(8):e24702. Available 
from: https://doi.org/10.1097/MD.0000000000024702  

50. Triantafyllou G, Koptas K, Zielinska N, Piagkou M, Olewnik Ł. Accessory 
brachioradialis muscle: prevalence of a rare variant with clinical implications. 
Surg Radiol Anat. 2024;46(10):1709-1714. Available from:  https://doi.
org/10.1007/s00276-024-03462-2 

51. Tada T, Sukegawa K, Metoki Y, Hirukawa K, Mizuhashi T, Onuma K, et al. High 
radial nerve entrapment neuropathy: anatomical cadaver study and case 
report. J Shoulder Elbow Surg. 2025;34(12):e1283-e1292. Available from: 
https://doi.org/10.1016/j.jse.2025.02.060 

52. McCourt A, Pazik M, Roach RP, Harkins T, Zeppieri G, Matthias R, 
et al. Radial tunnel syndrome in a collegiate baseball pitcher: case 
report. Sports Health. 2025;17(3):470-473. Available from: https://doi.
org/10.1177/19417381241258479  

53. Maldonado AA, Howe BM, Spinner RJ. Posterior interosseous 
nerve discontinuity due to lipoma compression: report of 2 cases. 
J Neurosurg. 2017;126(5):1698-1701. Available from: https://doi.
org/10.3171/2016.2.JNS152810  

54. Hill EJR, Padovano W, Krauss EM, Patterson JMM, Yee A, Crock LW, 
et al. Decompression with brachioradialis tenotomy improves pain 
and quality of life in radial sensory nerve compression. Plast Reconstr 
Surg. 2023;151(4):641e-650e. Available from: https://doi.org/10.1097/
PRS.0000000000010002  

55. Çilingiroğlu Ç, Bilgilisoy Filiz M, Doğan ŞK, Çakır T, Toraman NF, Çelik G. 
Frequency of posterior interosseous nerve syndrome and impact on lateral 
epicondylitis outcomes. Acta Neurol Belg. 2026;126(1):131-138. Available 
from: https://doi.org/:10.1007/s13760-025-02874-0  

56. Marès O, Ferreira J, Pradel S, Martinel V, Chaves C, Apard T. Radial nerve 
at Frohse’s arcade: ultrasound-guided release technique. Hand Surg 
Rehabil. 2025;44S:102089. Available from: https://doi.org/10.1016/j.
hansur.2025.102089  

57. Lin F, Sun K, Lin C, Shi J. Non-traumatic posterior interosseous nerve 
compression syndrome. Acta Orthop Traumatol Turc. 2021;55(2):181-183. 
Available from: https://doi.org/10.5152/j.aott.2021.19254 

58. Satake H, Naganuma Y, Honma R, Shibuya J, Maruyama M, Takagi M. Effect 
of elbow and forearm position on resisted wrist extension test in lateral 
epicondylitis. J Hand Surg Asian Pac Vol. 2022;27(4):665-671. Available 
from: https://doi.org/10.1142/S2424835522500667  

59. Rodrigues T, Winckler PB, Félix-Torres V, Schestatsky P. Simultaneous 
median-radial nerve electrical stimulation revisited for carpal tunnel 
diagnosis. J Clin Neurophysiol. 2016;33(6):554-559. Available from: https://
doi.org/10.1097/WNP.0000000000000290 

60. Nunes B, Serdoura F, Vital L, Seara M, Pinto R. Posterior interosseous nerve 
syndrome after pneumatic hammer use. Am J Ind Med. 2017;60(7):670-672. 
Available from: https://doi.org/10.1002/ajim.22730 

61. Motte J, Gold R, Krogias C. High-resolution ultrasound in acute compressive 
radial neuropathies. J Neurol Sci. 2018;391:45-47. Available from: https://doi.
org/10.1016/j.jns.2018.05.021  

62. Belón-Pérez P, Calderón-Díez L, Sánchez-Sánchez JL. Percutaneous 
electrolysis at arcade of Frohse: cadaveric validation. Int J Environ Res 
Public Health. 2022;19(4):2476. Available from: https://doi.org/10.3390/
ijerph19042476 

63. Saravanan K, Woods AK, Sayed L, Little CP. Revision elbow arthroplasty 
with delayed radial nerve entrapment after skydiving injury. BMJ Case Rep. 
2026;19(1):e268469. Available from: https://doi.org/10.1136/bcr-2025-
268469 

64. Braun N, Save AV, Lee SK, Wolfe SW. Nomenclature of radial nerve: deep 
branch vs posterior interosseous nerve. J Hand Surg Eur Vol. 2025;50(1):122-
123. Available from: https://doi.org/10.1177/17531934241254706  

65. Bae DW, Kang SH, An JY. Spontaneous radial nerve palsy with torsion and 
edema. Acta Neurol Belg. 2022;122(4):1077-1079. Available from: https://doi.
org/10.1007/s13760-020-01583-0  

66. García N, Rosales J, Greene C, Droppelmann G, Verdugo MA. Ultrasound-
guided hydraulic release with corticosteroids in radial tunnel syndrome. 
J Ultrasound Med. 2020;39(1):165-168. Available from: https://doi.
org/10.1002/jum.15085  

67. Fernández-de-Las-Peñas C, López-de-Celis C, Rodríguez-Sanz J. Dry needling 
of supinator for radial tunnel syndrome: cadaveric study. Int J Environ Res 
Public Health. 2021;18(17):9162.Available from:  https://doi.org/10.3390/
ijerph18179162  

68. Yano K, Kaneshiro Y, Sasaki K, Sakanaka H. Posterior interosseous 
nerve palsy due to synovial osteochondromatosis. J Med Case Rep. 
2018;12(1):343. Available from: https://doi.org/10.1186/s13256-018-1865-y  

69. Flores Robles BJ, Sanz Sanz J, Sanabria Sanchinel AA, Hualde Juvera 
A. Posterior interosseous nerve palsy secondary to deep lipoma. 
Neurologia. 2017;32(8):557-558. Available from: https://doi.org/10.1016/j.
nrl.2015.12.020 

70. Sancho Saldaña A, Ciotti López M, Capablo Liesa JL. PIN syndrome 
mimicking hemorrhagic stroke. Neurologia (Engl Ed). 2020;35(9):659-660. 
Available from: https://doi.org/10.1016/j.nrl.2019.08.003  

71. Wahegaonkar A, Sanghavi S, Bansode A, Mane S. Surgical management of 
chronic lateral epicondylitis. Tech Hand Up Extrem Surg. 2019;23(2):65-69. 
Available from: https://doi.org/10.1097/BTH.0000000000000227  

72. Schafer H, Gutama B, Popa NK. Radial nerve palsy from self-myofascial 
release: case report. Ann Plast Surg. 2026;96(3):269-271. Available from: 
https://doi.org/10.1097/SAP.0000000000004427  

73. Shi M, Qi H, Ding H, Chen F, Xin Z, Zhao Q. Electrophysiology and 
ultrasound in radial nerve torsion and compression. Medicine 
(Baltimore). 2018;97(2):e9587. Available from: https://doi.org/10.1097/
MD.0000000000009587  



10

https://www.medsciencegroup.com/icbr

Citation: Araújo JR, Meneses Rêgo AC, Filho IA. Clinical Phenotypes and Prognostic Factors in Posterior Interosseous Nerve Syndrome: A Structured Narrative 
Review. Innov Clin Biomed Res. 2026; 1(1): 1-10. Available from: https://dx.doi.org/10.17352/icbr.000001

74. Sayegh MJ, Keefer JM, Li Z. Rare radial artery variant compressing superfi cial 
radial nerve. JBJS Case Connect. 2024;14(2). Available from: https://doi.
org/10.2106/JBJS.CC.24.00118  

75. Keles A, Palamar D, Gunduz A, Akarirmak U. Ultrasonographic and 
electrophysiologic assessment of radial tunnel syndrome. Am J Phys Med 
Rehabil. 2026;105(4):330-337. Available from: https://doi.org/10.1097/
PHM.0000000000002877  

76. Bucak ÖF, Yalcin U, Cinar C, Coskun E. Dual pathology in lateral elbow pain: 
radial nerve compression in epicondylitis. Ir J Med Sci. 2026;195(1):383-394. 
Available from: https://doi.org/10.1007/s11845-025-04195-w  

77. Wei KC, Wu CH, Özçakar L. Ultrasound-guided hydrodissection after fracture 
surgery. Pain Med. 2020;21(9):2001-2002. Available from: https://doi.
org/10.1093/pm/pnaa118  

78. Herma T, Baca V, Yershov D, Kachlik D. Duplicated superfi cial radial nerve with 
brachioradialis variant. Surg Radiol Anat. 2017;39(4):451-454. Available from: 
https://doi.org/10.1007/s00276-016-1732-8  

79. Matsuda H, Oka Y, Yoshida R. Preoperative ultrasound for peripheral nerve 
decompression in vascular access pain. J Vasc Access. 2018;19(2):177-183. 
Available from: https://doi.org/10.5301/jva.5000806

 

 
 

https://www.peertechzpublications.org/submission


