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Compressive and traumatic neuropathies 
of the deep branch of the radial nerve –  
a retrospective analysis of surgically treated cases

Kompresivní a traumatické neuropatie ramus 

profundus nervi radialis –  retrospektivní 

analýza chirurgicky řešených případů

Abstract
Aim: This study aimed to evaluate the outcomes of surgical treatment for compressive and traumatic 

neuropathies of the deep branch of the radial nerve (DBRN), with an additional focus on epidemiology, 

anatomical considerations linked to DBRN lesions, and complications. Materials and methodology: 

Records of patients surgically treated for peripheral nerve lesions were retrospectively reviewed to 

compile data on demographic details, anatomical location of the lesion, surgical management, 

outcomes, and complications. The primary outcome measure was the Louisiana State University 

Health Sciences Center (LSUHSC) score. Results: Twenty-two patients, comprising of 15 compressive 

and 7 traumatic neuropathies, were included. The median fol low-up was 17.5 (14– 41) months. Surgical 

intervention led to a signifi cant improvement in the LSUHSC score in both the compressive (from 

2 [0– 3] to 4 [2– 5]; P = 0.018) and the traumatic neuropathy group (from 0 [0– 0] to 3 [0– 4]; P = 0.011). 

The traumatic neuropathy group exhibited a signifi cantly lower preoperative LSUHSC score (P = 0.004), 

but the diff erence in postoperative scores was not signifi cant (P = 0.129). Primary surgical treatment 

failed in 26.7% of patients with compression and in 28.6% of patients with DBRN injury. Tendon transfer 

presented a viable solution for patients with failed primary treatment. Conclusion: Surgical treatment 

provides signifi cant functional improvement in patients with compressive and traumatic neuropathies 

of the DBRN. However, a considerable percentage of patients in both groups experienced primary 

treatment failure. Although patients with traumatic neuropathies of the DBRN presented with a worse 

preoperative functional status, the postoperative outcomes between both groups were comparable.

Souhrn
Cíl: Cílem této studie je zhodnocení výsledků chirurgické léčby u pacientů s kompresivními 

a traumatickými neuropatiemi ramus profundus nervi radialis (RPNR) společně s epidemiologií, 

anatomickými aspekty spojenými s lézemi RPNR a komplikacemi. Soubor a metodika: Záznamy chirur-

gicky léčených pacientů pro léze periferních nervů byly retrospektivně přezkoumány za účelem získání 

demografi ckých údajů, místa léze, typu chirurgického řešení, výsledků a komplikací. K objektivizaci 

klinických výstupů bylo zvoleno skóre Louisiana State University Health Sciences Center (LSUHSC). 

Výsledky: Celkem bylo zahrnuto 22 pacientů, z toho 15 kompresivních a 7 traumatických neuropatií. 

Medián sledování byl 17,5 (14– 41) měsíců. Chirurgická intervence vedla k významnému zlepšení skóre 

LSUHSC jak ve skupině s kompresivní (ze 2 [0– 3] na 4 [2– 5]; p = 0,018), tak ve skupině s traumatickou 

neuropatií (z 0 [0– 0] na 3 [0– 4]; p = 0,011). Skupina s traumatickou neuropatií vykazovala významně nižší 

předoperační skóre LSUHSC (p = 0,004), ale rozdíl v pooperačním skóre nebyl významný (p = 0,129). 

Primární chirurgická léčba selhala u 26,7 % pacientů s kompresí a u 28,6 % pacientů s poraněním RPNR. 

Šlachové přenosy byly posouzeny jako vhodné řešení pro pacienty se selháním primární léčby. Závěr: 

Chirurgická léčba přináší významné funkční zlepšení u pacientů s kompresivními i traumatickými 

neuropatiemi RPNR. U značného procenta pacientů v obou skupinách však došlo k selhání primární 

léčby. Přestože pacienti s traumatickými neuropatiemi RPNR vykazovali horší předoperační funkčnost 

končetiny, pooperační výsledky mezi oběma skupinami byly srovnatelné.
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Introduction
Deep branch of the radial nerve (DBRN) is 

the main source of innervation to the mus-

cles of the posterior compartment of the 

forearm [1]. It originates from a division of 

the radial nerve (C5– C7) at the level of the 

lateral epicondyle of the humerus, which 

separates into the superfi cial branch of the 

radial nerve (SBRN) and the DBRN [1]. As the 

DBRN courses distally, it descends over the 

radial head and neck before entering the su-

pinator canal beneath the tendinous arch of 

the supinator muscle (arcade of Frohse) [2]. 

Within the supinator canal, the DBRN is po-

sitioned between the superfi cial and deep 

layers of the supinator muscle [1]. Upon ex-

iting the supinator canal through the distal 

arcade, the DBRN is renamed the posterior 

interosseous nerve (PIN), refl ecting its topo-

graphical relation to the forearm bones and 

antebrachial interosseous membrane [3]. 

Thereafter, it branches into the recur-

rent (medial) branch, supplying the exten-

sor digitorum (EDM), extensor digiti minimi 

(EDMM), and extensor carpi ulnaris (ECUM) 

muscles, and the descending (lateral) branch 

provides innervation to the abductor polli-

cis longus (APLM), extensor pollicis longus 

and brevis (EPLM and EPBM), and extensor 

indicis (EIM) muscles [4,5]. Nevertheless, the 

branching patterns are highly variable [4,6]. 

Consequently, DBRN lesions typically man-

ifest as a variable spectrum of weakness or 

paralysis in the muscles responsible for fi n-

ger extension, impairing hand function and 

the patient’s quality of life.

Impairment of the DBRN is among the 

less frequent neuropathies [1,7– 9]. Loss in 

the distribution of the DBRN may be caused 

by both traumatic or non-traumatic mecha-

nisms [8,10,11]. Various non-traumatic con-

ditions, such as unique anatomical features 

along the course of the DBRN or space-occu-

pying lesions, may lead to entrapment, which 

is generally the most frequent reason for 

DBRN palsy [1,7]. External compression of the 

DBRN may also develop after forearm fracture 

(e. g., Monteggia fracture), elbow dislocation, 

or surgical hardware placement [5,10]. Addi-

tionally, internal compression by a nerve 

tumor has also been documented [8,11]. On 

the other hand, traumatic neuropathies are 

usually caused by penetrating injuries with 

devastating consequences, owing to the re-

sultant severe motor loss [12– 14].

To date, numerous studies have been 

conducted on PIN palsy [7,8,10,11,14– 20]; 

however, there remains notable defi ciency 

in recent scientifi c literature that simulta-

neously evaluates surgical experience with 

both compressive and traumatic DBRN neu-

ropathies. Therefore, the aim of the present 

study was to analyze our cohort of patients 

who had undergone surgical treatment for 

DBRN neuropathy with a particular focus on 

the functional outcomes. Additionally, epi-

demiological characteristics, anatomical 

considerations linked to DBRN lesions, and 

complications were investigated.

Materials and methods
Fol lowing Institutional Review Board ap-

proval, we conducted a retrospective review 

of a surgical database of patients with pe-

ripheral nerve lesions treated at a single re-

ferral center between January 2011 and July 

2024. The collected records of all patients 

who were dia gnosed with either compres-

sive or traumatic neuropathy of the DBRN 

were reviewed to gather data on the demo-

graphic details, anatomical location of the 

lesion, surgical management, outcomes, and 

complications. Exclusion criteria were ap-

plied to patients with simultaneous involve-

ment of another motor nerve, insuffi  cient re-

cords, and missing fol low-up data. 

Dia gnosis

Clinically, the patients presented with 

a variable degree of weakness in fingers 

and thumb extension as a result of EDM, 

EDMM, EIM, EPBM, and EPLM palsy. Wrist ex-

tension with radial deviation signified pre-

served function of the extensor carpi radia-

lis longus and brevis muscles in the setting 

of ECUM palsy. Abnormal EMG results show-

ing denervation changes in the distribution 

of the PIN strongly indicated DBRN impair-

ment. Additional imaging methods, includ-

ing US and MRI, were indicated in selected 

cases.

Surgical technique

All neurolyses were performed using a pe-

ripheral nerve block with the patient placed 

in a supine position. The anterolateral ap-

proach was utilized for exploration of the 

DBRN. An S-shaped incision over the cubi-

tal fossa, starting about 5 cm proximal to the 

cubital fl exion crease and fol lowing the me-

dial border of the brachioradialis muscle dis-

tally, was made. After dissection through the 

subcutaneous tissue, the brachial fascia was 

incised along the medial border of the bra-

chioradialis muscle. Proximally, the radial 

nerve was identified between the brachialis 

and brachioradialis muscles, and was traced 

to its division into the SBRN and DBRN. The 

DBRN entering the supinator canal was then 

observed for any apparent compression 

sites or lesions. If required, the DBRN was 

also explored and released within the su-

pinator canal or an additional posterior ap-

proach to the forearm was used for a more 

distal release. Intraoperative neurophysio-

logical monitoring was used to assess the 

nerve action potentials.

Complex reconstructive procedures were 

performed under general anesthesia. In 

cases of traumatic lesions, incisions in the 

area of original scars were used to access the 

DBRN, or eventually, the PIN. In case of se-

vere symptom persistence, tendon transfer 

was off ered to the patient if no clinical im-

provement was observed within one year 

after neurolysis or surgical repair. 

Recovery of the PIN function was perio-

dically fol lowed during outpatient visits and 

EMG examinations. Fol low-ups were carried 

out by the operating surgeon.

Outcome assessment

The Louisiana State University Health 

Sciences Center (LSUHSC) grading sys-

tem [8,11] was employed to assess the func-

tion of muscles innervated by the PIN (Tab. 1). 

This system evaluates the functional activity 

of the ECUM, EDM, and EPLM. A maximum 

grade of fi ve indicates full strength, while 

a grade of zero signifies no function in the 

three aforementioned muscles. The LSUHSC 

score was assessed both preoperatively and 

postoperatively at fi nal fol low-up.

Statistical analysis

Anatomical aspects, complications, and 

treatment pitfalls were analyzed descrip-

tively. Shapiro-Wilk test revealed a non-nor-

mal distribution of the data. Therefore, con-

tinuous variables are presented as median 

values with the interquartile range. Categor-

ical variables are presented as absolute val-

ues with frequencies. Mann-Whitney U test 

was used for comparison of diff erences be-

tween groups with a P value ≤ 0.05 indicat-

ing statistical signifi cance. Pearson correla-

tion coeffi  cient was calculated to describe 

association between variables with r values 

of 0– 0.39 interpreted as a weak correlation; 

0.40– 0.69 demonstrating a moderate corre-

lation; and > 0.70 indicating a strong correla-

tion [21]. Statistical analysis was conducted 

using GraphPad Prism v. 9.5.1 (GraphPad 

Software, Boston, MA, USA).
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Results
Twenty-two patients were identified for in-

clusion in this study, representing 1.1% of 

all surgically treated patients with periph-

eral nerve lesions over a 13-year period. The 

median fol low-up was 17.5 (14– 41) months. 

There were 15 patients (68.2%) with com-

pressive and 7 patients (31.8%) with trau-

matic DBRN neuropathy. Levels of the lesion 

sites in relation to the supinator canal are 

shown in Fig. 1.

Compressive neuropathies

Among the patients with DBRN compres-

sions, there were eight males (53.3%) and 

seven females (46.7%), with a median age of 

49 (43– 59) years (Tab. 2). Left upper limb was 

aff ected more frequently compared to the 

right side (9 vs. 6; 60.0 vs. 40.0%). The arcade 

of Frohse was the most common entrap-

ment site (5 cases; 33.3 %) (Fig. 2). In three 

patients (20.0%), the DBRN was entrapped 

under the fi brous bands spanning between 

the brachioradialis and brachialis muscles 

(Fig. 3). One of these patients featured dual 

intraoperative compression by the leash of 

Henry, in addition to the aforementioned 

fi brous bands. Compression by scar tissue 

from a previous surgical intervention was 

encountered in three patients (20%). In two 

of these cases, the scarring was a result of an 

open reduction of the radial head. In the re-

maining case, excessive scarring occurred 

after unsuccessful distal biceps brachii ten-

don repair, where the reinsertion was found 

to be loose upon the revision surgery. Tu-

morous compression was observed in two 

patients (13.3%), with one being intraneu-

ral due to a perineurinoma (Fig. 4) and the 

other one being extraneural by a lipoma of 

the radial neck (Fig. 5). One patient (6.7%) 

presented with a compressed DBRN by a he-

matoma fol lowing unrecognized distal bi-

ceps brachii tendon rupture. Compression 

by a plate after osteosynthesis of the proxi-

mal radius was observed in one case (6.7%).

All patients underwent external neuroly-

sis of the DBRN at a median time of 12 (4– 24) 

months after the onset of symptoms, except 

for the case of DBRN perineurinoma, which 

was treated with resection and end-to-end 

neurorrhaphy. Overall, primary treatment 

significantly improved the preoperative 

LSUHSC score from 2 (0– 3) to 4 (2– 5) at the 

last fol low-up (P = 0.018), leading to an inc-

rease in the LSUHSC score of 2 (0– 4). Sym-

ptom duration showed a moderate negative 

correlation with functional LSUHSC out-

comes (r = – 0.46), whereas age at the time of 

surgery demonstrated a weak positive corre-

lation (r = 0.29).

Initial surgical treatment failed in four 

cases (26.7%), where the postoperative LSU-

HSC score either dropped or did not im-

prove from the preoperative status. Two of 

these patients opted not to proceed with 

tendon transfer. In one case, which requi-

red tendon transfer of the fl exor carpi ul-

naris muscle (FCUM) to the EDM and rein-

sertion of the extensor carpi radialis longus 

muscle to the third metacarpal bone, the 

defi nitive treatment resulted in an LSUHSC 

score of 4. Furthermore, in the only case of 

intraneural compression, an unsuccessful 

end-to-end reconstruction of the DBRN fol-

lowing perineurinoma resection necessita-

Tab. 1. The Louisiana State University Health Sciences Center grading system of pos-
terior interosseous nerve function. 

Grade Criteria

0 no ECUM, EDM, or EPLM function

1 trace function or contraction against gravity only for ECUM

2 partial ECUM function; absent or trace function of EDM and/or EPLM

3 partial ECUM function; some EDM function; weak or absent EPLM function

4 full strength of ECUM; partial or moderate strength in EDM and EPLM

5 full strength in ECUM, EDM, and ECUM

ECUM – extensor carpi ulnaris muscle; EDM – extensor digitorum muscle; EPLM – extensor 

pollicis longus muscle

Fig. 1. Schematic illustration showing the lesion levels with their frequencies. 
Compressive neuropathies are marked with black dots, while traumatic neuropathies 
are displayed as white dots.
Obr. 1. Schematické znázornění úrovní lézí s jejich četností. Kompresivní neuropatie jsou 
označeny černými tečkami, zatímco traumatické neuropatie jsou zobrazeny bílými tečkami.
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ted a transfer of the brachioradialis muscle 

to the APLM, palmaris longus muscle (PLM) 

to the EPLM, and FCUM to the EDM, resul-

ting in a fi nal LSUHSC score of 4. The time 

from the fi rst surgery to tendon transfer was 

26 and 14 months, respectively.

Traumatic neuropathies

Seven male patients with a median age of 

43 (22– 55) years underwent surgery due to 

a DBRN injury (Table 3). Right upper limb 

was predominantly involved (5 vs. 2; 71.4 vs. 

28.6%). Laceration was the mechanism of 

injury in all but one case (85.7%). All lacera-

tions resulted in a complete transection of 

the DBRN, and were caused by a sharp ob-

ject, including a knife, sickle, machine tool, 

circular saw, piece of sheet metal, and mo-

torcycle footpeg. The only case of DBRN 

contusion was caused by a knife cut, mac-

roscopically not penetrating the antebra-

chial fascia (14.3%). Two lacerations occurred 

proximal to the supinator canal (33.3%), one 

within the supinator canal (16.7%), and three 

distal to this topographical space (50.0%). 

DBRN contusion occurred in the middle of 

the supinator canal.

Tab. 2. Characteristics of patients with compressive neuropathy of the deep branch of the radial nerve.  

No. Sex Age Side
Symptom 
duration 
(months)

Compression site Previous condition
Pre-

operative 
LSUHSC

Post-
operative 
LSUHSC

Follow-up 
(months)

Additonal 
treatment

1 M 58 L 10 AoF – 4 2 38 –

2 M 43 L 1 plate proximal radius fracture 1 5 43 –

3 M 43 R 13 AoF – 3 2 82 tendon transfer

4 M 69 R 14 AoF – 2 4 41 –

5 F 68 L 48 fi brous bands – 4 5 14 –

6 F 52 L 6 scar tissue radial head fracture 2 4 11 –

7 F 47 L 24 intraneural perineurinoma 3 0 41 tendon transfer

8 F 32 L 48 fi brous bands – 0 0 12 –

9 F 59 R 1 hematoma distal biceps rupture 4 5 8 –

10 M 49 R 13 AoF – 3 5 26 –

11 M 59 R 5 fi brous bands and LoH – 3 4 13 –

12 F 76 R 12 AoF radial neck lipoma 1 5 17 –

13 M 27 L 82 AoF – 0 2 4 –

14 F 9 L 1 scar tissue radial head fracture 0 5 15 –

15 M 48 L 2 scar tissue distal biceps reinsertion 0 4 19 –

AoF – arcade of Frohse; F – female; L – left; LoH – leash of Henry; LSUHSC – Louisiana State University Health Sciences Center; M – male; R – right

Fig. 2. Intraoperative image showing the release of the DBRN at the AoF. 
AoF – arcade of Frohse; DBRN – deep branch of the radial nerve; RN – radial nerve; 

SBRN – superfi cial branch of the radial nerve

Obr. 2. Peroperační snímek zobrazující uvolnění DBRN v oblasti AoF.
AoF – Frohseho arkáda; DBRN – ramus profundus nervi radialis; RN – nervus radialis; 

SBRN – ramus superfi cialis nervi radialis
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All patients with forearm lacerations re-

quired extensor muscle repair by a direct su-

ture. Three patients were treated with an end-

-to-end repair (42.9%). One of these patients 

underwent immediate repair on the day of 

injury, while the remaining two patients had 

a surgery delay of one and fi ve months, nece-

ssitating neuroma resection. Neuroma resec-

tion fol lowed by nerve grafting was perfor-

med in three patients (42.9%). The grafts were 

harvested from the lateral antebrachial cuta-

neous nerve in two cases, and from the SBRN 

in one case. These procedures were perfor-

med from one to fi ve months fol lowing in-

jury. Surgical exploration and neurolysis were 

performed in one case, which was classified 

as contusion due to the DBRN being in con-

tinuity (14.3%). Since intraoperative monito-

ring showed signs of neuronal activity, this 

case most likely featured a spontaneous re-

generation at the time of surgery, which took 

place one month after the injury. The LSU-

HSC score signifi cantly improved from preo-

perative 0 (0– 0) to 3 (0– 4) fol lowing primary 

treatment (P = 0.011), and the diff erence in 

LSUHSC score between the preoperative and 

postoperative status was 3 (0– 4). Neither age 

nor symptom duration showed a substan-

tial correlation with postoperative functional 

outcomes (r = – 0.11 and r = – 0.05, respecti-

vely). Compared to the compressive neuro-

pathy group, the preoperative LSUHSC score 

was signifi cantly worse (P = 0.004); however, 

diff erences in postoperative scores and LSU-

HSC changes were not statistically signifi cant 

(P = 0.129 and P = 0.391, respectively).

There were two cases of unsuccessful pri-

mary reconstruction (28.6%). Thus, tendon 

transfer comprising of the FCUM to the EDM 

and the PLM to the EPLM was performed in 

both cases. This reconstructive procedure 

resulted in a fi nal LSUHSC score of 3 and 4. 

Fig. 3. Intraoperative image showing a compression by the fi brous bands spanning 
between the BM and the BRM. 
BM – brachialis muscle; BBM – biceps brachii muscle; BRM – brachioradialis muscle; DBRN – 

deep branch of the radial nerve; RN – radial nerve; SBRN – superfi cial branch of the radial nerve

Obr. 3. Peroperační snímek zobrazující kompresi vazivovými pruhy mezi BM a BRM.
BM – musculus brachialis; BBM – musculus biceps brachii; BRM – musculus brachioradialis; 

DBRN – ramus profundus nervi radialis; RN – nervus radialis; SBRN – ramus superfi cialis nervi 

radialis

Fig. 4. MRI. PDW TSE (A) and T1W TSE (B) images showing a neural tumor (arrowhead) that was histologically classifi ed as perineurinoma.
PDW – proton density-weighted; TSE – turbo spin echo

Obr. 4. MR. Snímky z PDW TSE (A) a T1W TSE (B) sekvencí zobrazující tumor nervu (hrot šipky), který byl histologicky klasifi kován jako 
perineurinom.
PDW – proton density-weighted; TSE – turbo spin echo
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Consistent with previous reports, the ar-

cade of Frohse, characterized by tendinous 

remodeling of the proximal arch of the supi-

nator muscle [2], emerged as the most com-

mon entrapment site for the DBRN [7,8,18,19]. 

Additionally, variable fi brous bands arising 

between the brachioradialis and brachialis 

muscles represented the second most com-

mon entrapment site in our series. The fre-

Our results highlight that severe preopera-

tive dysfunction reported in traumatic neu-

ropathies resolved after primary treatment, 

and both groups ultimately reached com-

parable functional outcomes over time. The 

fi ndings of this study further demonstrate 

that a substantial percentage of patients in 

both groups experienced unsatisfactory re-

sults fol lowing primary surgical intervention.

The time from the fi rst surgery to the tendon 

transfer was 15 and 34 months, respectively.

Discussion
This comparative analysis of compressive 

and traumatic neuropathies of the DBRN 

provides insights into the effi  cacy of surgical 

interventions and discusses the underlying 

pathoanatomical aspects of DBRN lesions. 

Fig. 5. Lateral x-ray (A) and MRI T1W (B) image showing a lipoma (arrowhead) at the level of the radial neck.
TSE – turbo spin echo

Obr. 5. Bočný rentgenový snímek (A) a snímek MR T1W TSE (B) sekvence zobrazující lipom (hrot šipky) v úrovni krčku vřetenní kosti.
TSE – turbo spin echo

Tab. 3. Characteristics of patients with traumatic neuropathy of the deep branch of the radial nerve or the posterior interosseous 
nerve.

No. Sex Age Side
Symptom 
duration 
(months)

Mechanism Anatomic 
location Treatment

Pre-
operative 
LSUHSC

Post-
operative 
LSUHSC

Follow-up 
(months)

Additonal 
treatment

1 M 28 R 0 laceration
proximal to 

supinator canal
end-to-end repair 0 0 46

tendon 

transfer

2 M 54 R 1 laceration supinator canal
neuroma resection 

and end-to-end repair
0 3 16 –

3 M 43 R 5 laceration
distal to supinator 

canal

neuroma resection 

and grafting
0 4 44 –

4 M 19 R 1 contusion supinator canal neurolysis 0 3 12 –

5 M 64 R 1 laceration
proximal to 

supinator canal

neuroma resection 

and grafting
0 3 18 –

6 M 22 L 1 laceration
distal to supinator 

canal

neuroma resection 

and grafting
0 4 16 –

7 M 55 L 5 laceration
distal to supinator 

canal

neuroma resection 

and end-to-end repair
0 0 28

tendon 

transfer

F – female; L – left; LSUHSC – Louisiana State University Health Sciences Center; M – male; R – right
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tal Motol and Second Faculty of Medicine, Charles Uni-

versity in Prague (No. EK-1107/ 22), and procedures were 

in accordance with the 1964 Declaration of Helsinki and 

its later amendments. Informed consent was obtained 

from all individual participants included in this study.
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