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Abstract

The radial nerve arises from the brachial plexus posterior cord from roots C5-Th1. It divides into two terminal branches: 
superficial and deep. The superficial branch is mostly sensory. From the deep branch arises the posterior interosseous nerve 
of the forearm. The deep branch of the radial nerve passes through the arcade of Frohse. The arcade of Frohse begins in 
the apex of the lateral epicondyle of the humerus and is attached to its medial part. It is the highest, proximal part of the su-
pinator muscle, which may have a tendinous or membranous structure. Significant topographic points that are useful in 
describing the posterior interosseous nerve of the forearm are the radial channel and arcade of Frohse. There exists the ana-
tomical variation of the distal part of the posterior interosseous nerve of the forearm. It is called the Froment-Rauber nerve. 
Posterior interosseous nerve of  forearm dysfunction leads to radial nerve syndrome. There are two different syndromes 
which are associated with posterior interosseous nerve of forearm dysfunction: radial tunnel syndrome and posterior inter-
osseous nerve syndrome. These syndromes are distinguished on the basis of characteristic symptoms.

Streszczenie

Nerw promieniowy pochodzi z pęczka tylnego splotu ramiennego z korzeni C5-Th1. Dzieli się na dwie końcowe gałęzie: 
powierzchowną i głęboką. Powierzchowna gałąź jest głównie czuciowa. Z gałęzi głębokiej odchodzi nerw międzykostny 
tylny przedramienia. Gałąź głęboka nerwu promieniowego przechodzi przez tzw. arkadę Frohsa. Rozpoczyna się w części 
szczytowej nadkłykcia bocznego kości ramiennej i rozciąga się, przyczepiając się do jego przyśrodkowej części. Jest to naj-
wyższa, proksymalna część mięśnia odwracacza, która może mieć charakter ścięgnisty lub błoniasty. Istotnymi punktami 
topograficznymi przydatnymi w opisie nerwu międzykostnego tylnego przedramienia są kanał promieniowy i arkada Froh-
sa. Istnieje zmienność anatomiczna dystalnej części nerwu międzykostnego tylnego przedramienia. Jest to tak zwany nerw 
Fromenta-Raubera. Dysfunkcja nerwu międzykostnego tylnego przedramienia prowadzi do zespołu nerwu promieniowe-
go. Istnieją dwa różne zespoły związane z dysfunkcją nerwu międzykostnego tylnego przedramienia: zespół kanału pro-
mieniowego i zespół nerwu międzykostnego tylnego. Zespoły te wyróżnia się na podstawie charakterystycznych objawów.

Introduction

The  area of  the  innervation of  the  radial nerve 
comprises many structures. In addition, there is great 
variability of its course as well as variation described 
in the  literature. Due to the  deep position of  its 
branches, especially the deep branch and the poste-
rior interosseous nerve ((PIN) of  the  forearm), this 
nerve is difficult to measure. Therefore, there is no 
single measurement point. This nerve is often dam-
aged, which is clinically relevant. This work includes 

an overview of the available literature covering both 
the anatomy, the course of the nerve with particular 
attention to the  PIN, its anatomical variations and 
variations as well as the clinical aspects.

Anatomy of posterior interosseous nerve 
of the forearm

The radial nerve comes from the brachial plexus 
posterior cord from roots C5-Th1 [1, 2]. At a distance 
of 1.3 cm proximal to the elbow joint and 2 cm proxi-
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mal to the head of radius, it divides into two terminal 
branches: superficial and deep [3, 4]. Before dividing, 
its diameter is about 7 mm (from 5.5 mm to 9 mm). 
Nair et al. during research on 28 forearms found that 
the division point of the radial nerve is above the tran-
sepicondylar distance (TED) in 18 cases, at the  TED 
level in 6 cases and below in 4 of them [5].

The  superficial branch, thinner than the  deep 
branch, is mostly sensory and in its final course 
it splits into terminal branches as a  dorsal nerve 
of  the  digits (dorsal digital branches of  the  radial 
nerve). Furthermore, the superficial branch of the ra-
dial nerve conveys the  postganglionic general vis-
ceral efferent (GVE) nerve fibers from the  middle 
and inferior cervical ganglia destined for sudorifer-
ous glands in the  cutaneous area innervated. From 
the deep branch, apart from branches supplying mus-
cles of the forearm, arises the posterior interosseous 
nerve of the forearm [6]. This nerve contains sensory, 
motor and proprioceptive fibers. Motor fibers prevail 
in it [6–8]. It provides motor supply to the supinator 
muscle, extensor carpi radialis brevis, extensor carpi 
ulnaris, extensor indicis, extensor digiti minimi, ab-
ductor pollicis longus, extensor pollicis longus and 
brevis [3, 7, 9, 10]. It also gives off periosteal branches 
to the  interosseous membrane of  the  forearm and 
the periosteum of the ulna and radius [11]. The dis-
tal part of the nerve consists mainly of sensory fibers 
supplying the dorsal part of the carpal joint capsule. 
It also supplies sensory input to the carpal joints: ra-
diocarpal, midcarpal, and second, third, fourth car-
pometacarpal joint [6, 10, 12–14]. It should be noted 
that this nerve does not provide sensory innerva-
tion of the skin [8, 15]. The deep branch of the radial 
nerve (DBRN), supplying deep muscles of the poste-
rior compartment muscles of the forearm, is formed 
at the  division of  the  radial nerve about 46  mm 
proximal to the arcade of Frohse (AF) and 8 cm distal 
from the lateral intermuscular septum of the arm [1]. 
The DBRN immediately after its formation has a di-
ameter of about 3.5–5.0 mm [6]. At the beginning it is 
in the ulnar fossa and then it passes between the two 
heads of  the  supinator muscle, although cases have 
been described where the nerve runs at the  surface 
of  the  supinator muscle and is surrounded by apo-
neurosis or is under the  supinator muscle, running 
at the  surface of  the  periosteum of  the  radial bone 
[16]. The DBRN at a distance of 1.5 cm from the radial 
bone head gives a branch to the extensor carpi radia-
lis and from 1 to 6 branches to the supinator muscle 
[3, 11], then it enters at the  neck level of  the  radial 
bone to the supinator muscle and, on average, 6 cm 
distal to the  lateral epicondyle of  the  humerus [6]. 
Most often the nerve enters into the supinator muscle 
as a single branch, although it is also possible to enter 
as two equal branches, which arise about 2 cm proxi-
mal from the AF [11]. Significant topographic points 

that are useful in describing the  PIN are the  radial 
channel and AF.

In a distal part of  the arm, between the brachia-
lis and brachioradialis muscle at the  level of  the hu-
meroradial joint, the  radial canal begins. The  base 
of  the  canal builds a  capsule of  the  elbow joint and 
a fragment of the deep head of the supinator muscle, 
while its roof is created by the brachialis, brachiora-
dialis muscle and extensor carpi radialis brevis [17]. 
It ends at the  distal margin of  the  supinator muscle 
[4]. The PIN’s canal in the supinator muscle is 3–5 cm 
long [4, 5, 7, 11, 18]. Sometimes separate parts detach 
from the supinator muscle to form the medial tensor 
of the annular ligament of the radius and the lateral 
tensor of the annular ligament of the radius [19].

AF was described, by Frohse and Frankel, in 1908 
for the first time [20–22]. It begins at the apex of the lat-
eral epicondyle of the humerus and is attached to its 
medial part. It is the highest, proximal part of the su-
pinator muscle, which may be of tendinous or mem-
branous structure. This is the arch from under which 
the PIN comes out.

The  length from the  origin to the  place where 
the  DBRN is passing into the  supinator muscle is 
about 3.6 cm [1]. Nair et al. report an average length 
of 5.11 cm [5]. Hazani et al. described the exact point 
of the DBRN entry to the supinator muscle at a distance 
of 34 mm distal from the head of the radial bone [23], 
while Hohenberger et al. reported a value of 28.9 mm 
[24]. The length of the DBRN measured from the head 
of the radius to the AF is approximately 66.7 mm in 
males, while it is 64 mm in females [18]. Immediately 
before the  deep branch entrance into the  supinator 
muscle, it gives a  smaller recurrent branch towards 
the lateral epicondyle of the humerus [25]. 

In a  Hohenberger’s et al. study, on one hundred 
bodies, it was found that the DBRN always goes into 
the supinator muscle as a single branch, in 18% of cas-
es as two branches [24]. 

Particularly interesting is Tatar’s et al. research, 
where DBRN division on the  supinator muscle was 
investigated on twenty fetal cadavers at 20–37 weeks 
of  pregnancy. In 5% of  cases the  deep branch split 
before entering the supinator muscle, in 10% of cases 
the splitting was in the supinator muscle, and in 85% 
splitting was observed directly after nerve exit from 
the muscle. Moreover, a membranous arch of the su-
pinator muscle was observed in every case, instead 
of a fibrous arch [26].

Tubbs et al. described an interesting case in which 
the DBRN was split in two branches immediately after 
arising. Both of them entered into the supinator mus-
cle, but only one of the branches left the muscle [6]. 
Similarly, Seradge et al. reported a case where the PIN, 
as it passes through the  supinator muscle, was split 
into two branches. One of them left the muscle proxi-
mal to the other and ran on the surface of  the supi-
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nator muscle so that the branches became connected 
again. The exit points of both branches from the su-
pinator muscle were 3 cm apart [3]. Significant topo-
graphic points that are useful in describing the PIN 
are the radial channel and the AF.

The medium AF width is 10.13 mm, length is 8.6 mm 
and thickness is 0.77 mm [27]. Ebraheim et al. describe 
AF measurements differentiated by gender: length in 
men is 18.6 mm, width 2.8 mm, thickness is 0.8 mm, 
while the length in females is 18.5 mm, width 2.5 mm 
and thickness is 0.7 mm [18]. Length of the AF can be es-
timated by dividing the length of the forearm by 5 [27]. 
The  frequency of  tendinous and membranous AF is 
shown in Table 1.

Many publications do not distinguish between 
the  PIN and DBRN [3–6, 8, 11, 17, 28]. However, it 
seems that the name PIN should be used for the nerve 
only after it exits from under the AF [23]. The earli-
er segment, from the  radial nerve branch to the AF, 
should be referred to as the  DBRN. The  distance 
of  the  PIN exit point of  the  supinator muscle from 
the  lateral epicondyle of  the  humerus is 12 cm [6], 
from the apex of  the head of  the radius it is 7.4 mm 
[23] or 6.42 cm, it is 6.9 mm from the radial margin 
of  the  ulna and 169.9 mm from the  styloid process 
of  the  radius [24]. The PIN exit point of  the  supina-
tor muscle has also been described as 15–21 cm (mean  
18 cm) distant from the styloid process of the ulna [6].

The  figures (Figures 1 and 2) illustrate where 
the radial nerve divides into the DBRN and superfi-
cial branch of  the  radial nerve. The  accompanying 
muscles are shown, as well as the arcade of Frohse and 
the DBRN passing beneath it. The figures come from 
the materials of the Department of Normal Anatomy, 
Faculty of  Medical Sciences in Katowice, Silesian 
Medical University in Katowice.

Grechenig et al. determined the distance of the PIN 
from the ulnar margin of the radial bone at different 
levels of  the  forearm. At a  distance of  10 cm from 
the styloid process of the radial bone, the PIN distance 
from the margin was 3.75 mm, at a distance of 8 cm 
from the process it was 8.4 mm, and at a distance of  
6 cm it was 6.4 mm [29].

Kamineni et al. made the description of the loca-
tion of the PIN exit of the supinator muscle dependent 
on the transepicondylar distance (TED) of the humer-
us. In a study on sixty-three upper limbs taken from 
deceased donors, they also took into account the po-
sition of  the  limb (pronation, natural position, supi-
nation). The average TED for all limbs was 63.59 mm. 
The  averaged results were as follows: in pronation, 
the distance of the PIN exit point from the supinator 
muscle to the lateral epicondyle was 100% of the TED, 
in the neutral position 85% of the TED, and in supina-
tion 72% of the TED [30]. With pronation of the fore-
arm, the PIN moves medially by up to 1 cm [31].

Luthringer et al. examined the distance of the PIN 
from the distal attachment of the biceps brachii mus-
cle using MRI images of  10 patients. The  mean dis-
tance from the  PIN to the  guidewire exit point was  
1.8 mm in pronation, 5.1 mm in neutral, and 10.3 mm 
in supination. Mean distance from the PIN to the bi-
ceps tendon footprint was 20.3 mm in pronation,  
20.6 mm in neutral, and 19.8 mm in supination [32].

The PIN, after leaving the supinator muscle, runs 
forward from the humeroradial joint and then runs 
laterally and posteriorly. In its initial course it is 
crossed by the leash of Henry. It is a complex of the ra-
dial recurrent artery, diverging from the radial artery 
and the  accompanying vein. The  radial recurrent 
artery further forms an arterial arcade with the  ra-
dial collateral artery diverging from the deep artery 
of the arm. The leash of Henry runs about 5 cm from 
the lateral epicondyle of the humerus (between 3.5 cm 
and 6 cm) [6, 10]. In some cases, the radial recurrent 
artery may run under the AF along with the PIN [17]. 
Numerous connections between the anterior and pos-
terior branches of  the  radial artery are observed in 
the distal region of the supinator muscle [7].

At a  distance of  0–1.5 cm after exiting from un-
der the  AF, the  PIN gives off numerous branches to 
the  superficial extensors of  the  forearm: the  exten-
sor digitorum, extensor carpi ulnaris and extensor 
digiti minimi. In 20% of cases, the  initial fragments 
of  these muscle branches form a  nerve plexus [7]. 
Their number and location are variable. The fifth PIN 

Table 1. Classification of arcade of Frohse – percentage of tendinous or membranous arch in various cases

Number of upper 
extremities examined

AF tendinous in AF membranous in Reference

55 48 (87%) 7 (13%) Ozturk et al. (2005) [27]

100 46 (46%) 54 (54%) Hohenberger et al. (2020) [24]

60 48 (80%) 12 (20%) Ozkan et al. [17]

20 14 (70%) 6 (30%) Ebraheim et al. (2000) [18]

18 14 (78%) 4 (22%) Hazani et al. (2008) [23]

31 21 (68%) 10 (32%) Thomas et al. (2000) [1]

60 34 (57%) 26 (43%) Prasartritha et al. (1993) [4]
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branch divides into a radial and ulnar branch at a dis-
tance of  12.8 ±2.2 cm proximal to the  dorsal radial 
tubercle [12, 33]. The dorsal radial tubercle is the dor-
sal tubercle of the radius, located 12.2–18.6 mm from 
the  styloid process of  the  radius and 11.3–16.9 mm 
from the  ulnar notch of  the  radius [34]. The  ana-
tomical structure of  the  dorsal radial tubercle dis-
tinguishes two bony vertices: radial and ulnar. Chan  
et al. during a study on three hundred sixty wrists us-
ing magnetic resonance imaging found that in 69.2% 
of cases the radial peak was higher than the ulnar one 
[35]. The tendon of the extensor pollicis longus wraps 
around the dorsal radial tubercle [34, 35]. This nodule 
can be palpated and is an important landmark for de-
termining the location of the PIN [35].

The radial branch of the PIN innervates the exten-
sor pollicis longus and brevis, while its ulnar branch 
innervates the extensor indicis and the extensor polli-
cis longus [12, 33]. The last muscular branch of the PIN 
is the branch to the extensor pollicis longus [6].

It extends 7.5 cm proximal to the  dorsal radial 
tubercle [6], Nair et al. described this distance as  
9.58 cm [5]. On the other hand, Abrams et al. located 
this branching site as 11.6 cm from the styloid process 
of the radius [36].

Missankov et al. examining fifty-eight upper limbs 
of black people’s cadavers determined the most com-
mon order of branches departing from the DBRN and 
PIN. The branch to the extensor carpi radialis brevis 
was the first to depart, followed by branches to the su-
pinator muscle, extensor digitorum, extensor carpi 
ulnaris, extensor digiti minimi, abductor pollicis lon-
gus, extensor pollicis brevis and longus and extensor 
indicis. This order occurred in 74% of cases [16].

Portilla Molina et al. investigating the  course of 
the PIN on ten cadavers found that the course of this 
nerve showed great variability within both forearms 
of  the same body (70% of cases) [7]. Kamineni et al. 
also found differences in their study [30]. However, 
Tubbs et al. found no statistically significant differenc-
es between the PIN course of the right and left upper 
limbs of  the  same cadavers [6]. This aspect requires 
further research on a larger number of cadavers.

The middle part of the PIN runs between the su-
perficial muscles (extensor carpi radialis longus, exten-
sor carpi radialis brevis) and deep muscles of the fore-
arm (abductor pollicis longus, abductor pollicis brevis, 
extensor pollicis longus). The PIN crossing the abduc-
tor pollicis longus and brevis runs lateral to the exten-
sor pollicis longus and medial to the extensor pollicis 

Figure 1. Radial nerve and its branches in the forearm in 
a cadaver

RN – radial nerve, DBRN – deep branch of radial nerve, SBRN – su-
perficial branch of radial nerve.

Figure 2. Arcade of Frohse in a cadaver

RN – radial nerve, DBRN – deep branch of radial nerve, SBRN – su-
perficial branch of radial nerve, AF – arcade of Frohse.
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brevis, aiming at the dorsal surface of the wrist [10]. 
This nerve is accompanied by the  posterior branch 
of the interosseous artery. The PIN is positioned dor-
sal to it [7, 13, 29]. This complex is surrounded by 
fibro-fatty tissue, which firmly attaches it to the inter-
osseous membrane of the forearm [7].

The distal part of the PIN was determined by Zwart 
et al. based on an analysis of  twenty upper extremi-
ties. They described the possible course of the distal 
part of  the PIN as medial (65%), when the branches 
reached the  lunate bone and/or capitate bone, ulnar 
(30%) when they reached the triquetrum and/or ha-
mate bone, or radial (5%) when the branches reached 
the trapezium [14]. During this study, the researchers 
also determined how far the PIN’s terminal branches 
reached. They found that in 15% of cases the branches 
reached the level of the metacarpophalangeal joints, 
in 15% the  shaft of  the  metacarpal bone, in 55% 
the  carpometacarpal joint, and in 15% the  intercar-
pal joint contained between the scaphoid and lunate 
bones [14].

The  distal part of  the  PIN divides at the  level 
of the metacarpal joint into 2–4 branches, which sup-
ply sensory input to the wrist joints [10, 13, 14]. Rauber 
described anastomoses between the PIN and the an-
terior interosseous nerve (AIN) through an opening 
in the  interosseous membrane of  the  forearm [37]. 
The AIN is a branch of the median nerve. It usually 
arises during the course of the median nerve through 
the pronator teres muscle and follows lateral to the an-
terior interosseous artery, lying on the anterior surface 
of the interosseous membrane of the forearm [29].

Bonczar et al. conducted histological research 
of  twenty-eight PINs. Ten (35.7%) nerves contained 
a single bundle of nerve fibers, while 18 (64.3%) had 
at least two bundles of nerve fibers (from two to nine). 
However, the study found no statistically significant 
relationship between gender and the size of the nerves 
and the number of bundles they contained [38].

Froment-Rauber nerve

The  anatomical variation of  the  distal part 
of the PIN is the Froment-Rauber nerve. This anatomi-
cal variation was first described in 1801 by Bichat. It 
was later also reported by Froment in 1846, Rauber in 
1865, Shevkunenko in 1949 and Spinner in 1978 [8, 
39]. The one who proposed the name for this nerve 
was Spinner [39]. The Froment-Rauber nerve is a rare 
variant of the terminal branches of the PIN or super-
ficial branch of  the  radial nerve. This nerve inner-
vates one or less commonly, several dorsal interossei 
muscles of the hand [8, 39, 40]. The Froment-Rauber 
nerve does not have a uniform course for itself. Four 
variations of this nerve are distinguished. As a branch 
of  the  PIN, this nerve can innervate the  muscles 
of  the  hand directly or create an anastomosis with 
the deep branch of the ulnar nerve, but also as a con-

tinuation of the superficial branch of the radial nerve 
can innervate the  muscles of  the  hand directly or 
form an anastomosis with the deep branch of the ul-
nar nerve [8, 40].

Clinical aspects of PIN

Radial nerve compression constitutes about 1% 
of non-traumatic upper extremity lesions [26]. Other 
studies report that this figure is less than 0.7% [23]. 
Most often, the  nerve is compressed within the  AF, 
leading to neuropathy – radial nerve syndrome. 
The possibility of PIN compression was first described 
in 1905 by Guillain et al. using the example of a con-
ductor [41]. The possibility of such compression was 
later reported in 1963 by Koppel and Thomson, in 
1966 by Capener and in 1968 by Spinner [27].

The annual incidence of PIN compression disease 
is estimated at 0.03%, while superficial radial nerve 
(SRN) compression disease is estimated at 0.003% 
[42]. It affects women more often. The  peak inci-
dence is between the ages of forty and sixty [10, 42]. 
Radial tunnel syndrome (RTS) almost always affects 
the dominant limb [10].

PIN dysfunction leads to radial nerve syndrome. 
However, due to a different primary direct cause of in-
jury, some believe that two syndromes are associated 
with PIN dysfunction: RTS, which results from PIN 
compression within the radial canal, and posterior in-
terosseous nerve syndrome (PINS) as a result of PIN 
compression within the AF. These syndromes are dis-
tinguished on the  basis of  characteristic symptoms. 
However, this division is not accepted by all, and 
some authors treat both syndromes as one [28, 43].

RTS was first described in 1954 by Michelle and 
Krueger and called “radial pronator syndrome”. Then 
in 1972, Roles and Maudsley proposed the  name 
“resistant tennis elbow with a  nerve entrapment”. 
The  term “radial tunnel syndrome” was proposed 
in 1993 by Eversmann. The  immediate cause of  ra-
dial tunnel syndrome is compression of the branches 
of  this nerve due to entrapment. This compression 
can occur at four sites: in the tendinous band forward 
of  the radial bone, under the AF (the most common 
cause), at the tendinous margin of the extensor carpi 
radialis brevis, and through the  radial recurrent ar-
tery (leash of  Henry) [6, 17, 27, 44]. Sponseller and 
Engber also point to the distal edge of the supinator 
muscle as a  possible site of  compression [45]. Some 
believe that radial canal syndrome is a consequence 
of  intermittent and dynamic PIN compression dur-
ing repeated pronation and supination, which is com-
pared to skipping rope movements [7, 43]. There is 
limited evidence describing the causes of RTS.

Symptoms of  RTS include generalized pain in 
the proximal part of the forearm, which may be exac-
erbated by pronation and supination with increased 
tenderness at a point 4–5 cm distal to the lateral epi-
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condyle of the humerus, paresthesias in the hand, and 
pain on the  middle finger extension [28]. This pain 
may be exacerbated at night, making it difficult to fall 
asleep. Increased pain can also be caused by stretch-
ing the nerve by pronating the forearm, straightening 
the wrist or extending the elbow [46]. The pain asso-
ciated with radial nerve syndrome is a  consequence 
of  two components. The  first is that an increase in 
pressure in the  intramuscular compartment around 
the  PIN causes a  decrease in blood supply to these 
muscles, as a result of reduced capillary flow. The sec-
ond cause may be the release of cytokines, influx of fi-
broblasts and endoneurial fibrosis, which stimulates 
nociceptors [28]. It should be noted that the  symp-
toms of  radial nerve syndrome develop very slowly 
and no muscle motor weakness is found. Ang et al. 
described a case of bilateral RTS [47].

Unlike RTS, PINS can be caused by many factors. 
Among them, there are two types: those arising from 
trauma, which include fracture of the head of the ra-
dius bone, deep penetrating wounds, and deep tis-
sue massage; and non-traumatic causes: prolonged 
computer use, arthritis, neurofibromas [48], muci-
nous neurofibroma [44] post-traumatic aneurysms 
of  the  posterior intercostal artery [49], synovitis, fi-
brous band anterior to the head of  the  radius, loops 
of vessels from the recurrent radial artery, tendinous 
edge of  the extensor carpi radialis brevis, tendinous 
edge of the inferior part of the supinator muscle, AF 
and fat pads [6, 28, 39, 50].

The symptoms of PINS are associated with neuro-
genic weakness of the muscles innervated by the PIN 
due to primary motor fiber damage. Symptoms include 
difficulty in finger extension, weakness of thumb in-
version, active wrist extension with radial deviation 
[43], atrophy of  the  muscles of  the  posterior group 
of  the  forearm excluding the  extensor carpi radialis 
longus and brachioradialis muscle. The point of ten-
derness is not always found [28]. It should be noted 
that the  average diameter of  the  PIN in the  course 
of PINS is larger (1.79 mm) than that of the non-ma-
lignant PIN (1.02 mm) [44].

Conservative treatment of PINS consists of the sup-
ply of non-steroidal anti-inflammatory drugs, the use 
of  splints and physiotherapy treatments [28, 51]. It 
is assumed that surgical treatment should be per-
formed after 3 months of pharmacological treatment 
and in the absence of disease remission [9, 51] or after  
6 months of wrist pain [52]. Without the implementa-
tion of appropriate treatment, fibrosis of the muscles 
supplied by the PIN occurs after about 1.5 years [52].

Wilhelm in 1965 described the  process of  surgi-
cal denervation of  the  wrist, which began with five 
incisions around the  wrist. The  method underwent 
further modifications over the  following years. In 
1998, Berger described the technique of PIN and AIN 
neurectomy through a single incision. Currently, this 
modified procedure also involves the  interruption 

of the lateral cutaneous nerve of the forearm, which is 
the terminal branch of  the musculocutaneous nerve 
[53]. The severity of PIN damage can be described us-
ing Seddon’s classification. It includes neuropraxia 
(demyelination at the  site of compression or injury), 
axonotmesis (demyelination and axonal damage) and 
neurotmesis (interruption of the nerve) [54].

The PIN supplies the sensory dorsal part of the car-
pal capsule. Therefore, denervation of  this part can 
be used to treat chronic wrist pain. This pain can be 
caused by neuroblastoma, PIN nerve fibrosis and os-
teophytes on the lunate bone of the wrist [6, 12]. An 
injectable nerve block should be used before dener-
vation. Kachare et al. defined the  injection site as ¼ 
of the distance between the dorsal radial tubercle and 
the radial side of the ulnar styloid process [46].

Conclusions
Many researchers have difficulty describing both 

the  course and clinical aspects of  the  radial nerve, 
as the definition of DBRN and PIN is often identical. 
Clear criteria for the limits of DBRN and PIN are there-
fore needed. In general, the  entrance of  the  DBRN 
into the AF is considered as the boundary. We think 
it makes sense to use the PIN designation consistently 
from the moment the nerve passes through the AF, or 
to create new boundaries between the DBRN and PIN.

In addition, due to the clinical implications, many 
authors sometimes differentiate between the  PINS 
and RTS on the  basis of  their etiology, although 
the treatment is identical.

Acknowledgments

Acknowledgments to donors from the  donation 
program of the Medical University of Silesia in Kato-
wice.

Conflict of interest

The authors declare no conflict of interest.

References

1.	 Thomas SJ, Yakin DE, Parry BR, Lubahn JD. The  anato-
mical relationship between the  posterior interosseous 
nerve and the supinator muscle. J Hand Surg Am 2000; 
25: 936-941.

2.	 Apelby-Albrecht M, Andersson L, Kleiva IW, Kvåle K, Skil-
lgate E, Josephson A. Concordance of upper limb neuro-
dynamic tests with medical examination and magnetic 
resonance imaging in patients with cervical radiculopa-
thy: a  diagnostic cohort study. J Manipulative Physiol 
Ther 2013; 36: 626-632.

3.	 Seradge H, Tian W, Baer C, Seradge A. The posterior in-
terosseous nerve anatomical variation and surgical con-
sideration – a  case report of  Cadaver Study. Hand Surg 
1999; 4: 91-94.

4.	 Prasartritha T, Liupolvanish P, Rojanakit A. A  study 
of the posterior interosseous nerve (PIN) and the radial tun-
nel in 30 Thai cadavers. J Hand Surg Am 1993; 18: 107-112.

https://www.editorialsystem.com/editor/studmed/article/347625/view/
https://www.editorialsystem.com/editor/studmed/article/347625/view/


67Anatomical and clinical aspects of the posterior interosseous nerve of the forearm

Medical Studies/Studia Medyczne 2024; 40/1

5.	 Nair S, Ankolekar VH, Hosapatna M, DSouza A. A mor-
phologic and histologic study of the radial nerve and its 
branches at potential compression sites. J Taibah Univ 
Med Sci 2020; 15: 358-362.

6.	 Tubbs RS, Salter EG, Wellons JC 3rd, Blount JP, Oakes WJ. 
Superficial surgical landmarks for identifying the poste-
rior interosseous nerve. J Neurosurg 2006; 104: 796-799.

7.	 Portilla Molina AE, Bour C, Oberlin C, Nzeusseu A, Van-
wijck R. The posterior interosseous nerve and the radial 
tunnel syndrome: an anatomical study. Int Orthop 1998; 
22: 102-106.

8.	 Kamerath JH, Epstein DK, Fitzpatrick KF. The Froment-
-Rauber nerve: a  case report and review. Muscle Nerve 
2013; 47: 768-771.

9.	 Fernandez E, Pallini R, Lauretti L, Scogna A, Di Rienzo A. 
Neurosurgery of the peripheral nervous system: the po-
sterior interosseous nerve syndrome. Surg Neurol 1998; 
49: 637-639.

10.	 Roles NC, Maudsley RH. Radial tunnel syndrome: resi-
stant tennis elbow as a  nerve entrapment. J Bone Joint 
Surg Am 1972; 54: 499-508.

11.	 Tubbs RS, Mortazavi MM, Farrington WJ, Chern JJ, Sho- 
ja MM, Loukas M, Cohen-Gadol AA. Relationships be-
tween the posterior interosseous nerve and the  supina-
tor muscle: application to peripheral nerve compression 
syndromes and nerve transfer procedures. J Neurol Surg 
A Cent Eur Neurosurg 2013; 74: 290-293.

12.	 Waters PM, Schwartz JT. Posterior interosseous nerve: an 
anatomic study of potential nerve grafts. J Hand Surg Am 
1993; 18: 743-745.

13.	 Pan Y, Hung LK. The course of the terminal posterior in-
terosseous nerve and its relationship with wrist arthro-
scopy portals. J Wrist Surg 2016; 5: 315-319.

14.	 Zwart K, Roeling TAP, van Leeuwen WF, Schuurman AH. 
An anatomical study to the branching pattern of the po-
sterior interosseous nerve on the dorsal side of the hand. 
Clin Anat 2020; 33: 678-682.

15.	 Dellon AL. Partial dorsal wrist denervation: resection 
of the distal posterior interosseous nerve. J Hand Surg Am 
1985; 10: 527-533.

16.	 Missankov AA, Sehgal AK, Mennen U. Variations 
of the posterior interosseous nerve. J Hand Surg Br 2000; 
25: 281-282.

17.	 Ozkan M, Bacakoğlu AK, Gül O, Ekin A, Mağden O. Ana-
tomic study of posterior interosseous nerve in the arcade 
of Frohse. J Shoulder Elbow Surg 1999; 8: 617-620.

18.	 Ebraheim NA, Jin F, Pulisetti D, Yeasting RA. Quantitative 
anatomical study of the posterior interosseous nerve. Am 
J Orthop (Belle Mead NJ) 2000; 29: 702-704.

19.	 Szpinda M. Anatomia Prawidłowa Człowieka. Tom 1. 
Edition I. Edra Urban & Partner 2022.

20.	 Frohse F, Frankel M. Die Muskeln des menschlichen  
Armes. Fischer, Jena 1908; 164-169.

21.	 Benes M, Kachlik D, Kunc V, Kunc V. The arcade of Froh-
se: a  systematic review and meta-analysis. Surg Radiol 
Anat 2021; 43: 703-711.

22.	 Levina Y, Dantuluri PK. Radial tunnel syndrome. Curr 
Rev Musculoskelet Med 2021; 14: 205-213.

23.	 Hazani R, Engineer NJ, Mowlavi A, Neumeister M, Lee WP, 
Wilhelmi BJ. Anatomic landmarks for the radial tunnel. 
Eplasty 2008; 8: e37.

24.	 Hohenberger GM, Schwarz AM, Grechenig P, Maier MJ, 
Schwarz U, Kuchling S, Gänsslen A, Weiglein AH. Mor-

phology of the posterior interosseous nerve with regard 
to entrapment syndrome. Indian J Orthop 2020; 54 
(Suppl 1): 188-192.

25.	 Kopell HP, Thompson WAL. Peripheral entrapment neu-
ropathies. Williams & Wilkins, Baltimore. N Engl J Med 
1960; 262: 56-60.

26.	 Tatar I, Kocabiyik N, Gayretli O, Ozan H. The course and 
branching pattern of the deep branch of the radial nerve 
in relation to the supinator muscle in fetus elbow. Surg 
Radiol Anat 2009; 31: 591-596.

27.	 Ozturk A, Kutlu C, Taskara N, Kale AC, Bayraktar B, Ce-
cen A. Anatomic and morphometric study of the arcade 
of Frohse in cadavers. Surg Radiol Anat 2005; 27: 171-175.

28.	 Tennent TD, Woodgate A. Posterior interosseous nerve 
dysfunction in the radial tunnel. Curr Orthop 2008; 22: 
226-232.

29.	 Grechenig S, Lidder S, Dreu M, Dolcet C, Cooper LM, 
Feigl G. Wrist denervation of  the posterior interosseous 
nerve through a  volar approach: a  new technique with 
anatomical considerations. Surg Radiol Anat 2017; 39: 
593-599.

30.	 Kamineni S, Norgren CR, Davidson EM, Kamineni EP, De-
ane AS. Posterior interosseous nerve localization within 
the proximal forearm – a patient normalized parameter. 
World J Orthop 2017; 8: 310-316.

31.	 Diliberti T, Botte MJ, Abrams RA. Anatomical considera-
tions regarding the  posterior interosseous nerve during 
posterolateral approaches to the proximal part of the ra-
dius. J Bone Joint Surg Am 2000; 82: 809-813.

32.	 Luthringer TA, Klein D, Baron SL, Bloom DA, Alaia EF, 
Burke C, Meislin RJ. Implications of posterior interosseus 
nerve distance from the  radial tuberosity: a  radiologic 
study. Arthroscopy 2021; 37: e59.

33.	 Grutter PW, Desilva GL, Meehan RE, Desilva SP. The accu-
racy of distal posterior interosseous and anterior interos-
seous nerve injection. J Hand Surg Am 2004; 29: 865-870.

34.	 Ağır I, Aytekin MN, Küçükdurmaz F, Gökhan S, Cavuş UY. 
Anatomical localization of lister’s tubercle and its clinical 
and surgical importance. Open Orthop J 2014; 4: 74-77.

35.	 Chan WY, Chong LR. Anatomical variants of lister’s tuberc-
le: a new morphological classification based on magnetic 
resonance imaging. Korean J Radiol 2017; 18: 957-963.

36.	 Abrams RA, Ziets RJ, Lieber RL, Botte MJ. Anatomy 
of the radial nerve motor branches in the forearm. J Hand 
Surg Am 1997; 22: 232-237.

37.	 Rauber A, Ueber die Nerven der Knochenhaut, und Kno-
chen des Vorderarmes und Unterschenkels. Munich:  
C. Fritsch 1968.

38.	 Bonczar T, Walocha JA, Bonczar M, Mizia E, Koziej M, 
Piekos P, Kujdowicz M. The terminal branch of the poste-
rior interosseous nerve: an anatomic and histologic study.  
Folia Morphol (Warsz) 2021; 80: 76-80.

39.	 Guo BY, Ayyar DR, Grossman JA. Posterior interosseus 
palsy with an incidental Froment-Rauber nerve presen-
ting as a pseudoclaw hand. Hand 2011; 6: 344-347.

40.	 Lombardo DJ, Buzas D, Siegel G, Afsari A. Aberrant radial-
-ulnar nerve communication in the upper arm presenting 
as an unusual radial nerve palsy: a case report. Surg Ra-
diol Anat 2015; 37: 411-413.

41.	 Guillain G, Courtellemont R. Role of the supinator in ra-
dial nerve paralysis: pathogenesis of a partial radial ne-
rve paralysis in an orchestra conductor. Presse Medicale 
1905; 7: 50-52.



Tomasz Lepich, Radosław Karaś, Kamil Kania, Joanna Machnik-Broncel, Konrad Barszczewski, Wojciech Szewczyk, Grzegorz Bajor68

Medical Studies/Studia Medyczne 2024; 40/1

42.	 Latinovic R, Gulliford MC, Hughes RA. Incidence of com-
mon compressive neuropathies in primary care. J Neurol 
Neurosurg Psychiatry 2006; 77: 263-265.

43.	 Huisstede BM, Miedema HS, van Opstal T, de Ronde MT, 
Kuiper JI, Verhaar JA, Koes BW. Interventions for treating 
the  posterior interosseus nerve syndrome: a  systema-
tic review of observational studies. J Peripher Nerv Syst 
2006; 11: 101-110.

44.	 Kim Y, Ha DH, Lee SM. Ultrasonographic findings of po-
sterior interosseous nerve syndrome. Ultrasonography 
2017; 36: 363-369.

45.	 Sponseller PD, Engber WD. Double-entrapment radial 
tunnel syndrome. J Hand Surg Am 1983; 8: 420-423.

46.	 Kachare SD, Vivace BJ, Meredith LT, Kachare MD, Kap-
salis CN, Ablavsky M, Safeek RH, Muresan C, Choo JH, 
Kasdan ML, Wilhelmi BJ. Anatomic surface landmarks 
to guide injection for posterior interosseous nerve block.  
J Plast Surg Hand Surg 2021; 55: 17-20.

47.	 Ang GG, Bolzonello DG, Johnstone BR. Radial tunnel 
syndrome: case report and comprehensive critical review 
of a compression neuropathy surrounded by controversy. 
Hand (N Y) 2023; 18 (1_suppl): 146S-153S.

48.	 Loh YC, Stanley JK, Jari S, Trail IA. Neuroma of the distal 
posterior interosseous nerve. A cause of iatrogenic wrist 
pain. J Bone Joint Surg Br 1998; 80: 629-630.

49.	 Dharapak C, Nimberg GA. Posterior interosseous nerve 
compression. Report of a case caused by traumatic aneu-
rysm. Clin Orthop Relat Res 1974; 101: 225-228.

50.	 Valer A, Carrera L, Ramirez G. Myxoma causing paraly-
sis of the posterior interosseous nerve. Acta Orthop Belg 
1993; 59: 423-425.

51.	 Dang AC, Rodner CM. Unusual compression neuropa-
thies of the forearm, part I: radial nerve. J Hand Surg Am 
2009; 34: 1906-1914.

52.	 Kadiyala RK, Lombardi JM. Denervation of the wrist joint 
for the management of chronic pain. J Am Acad Orthop 
Surg 2017; 25: 439-447.

53.	 Van de Pol GJ, Koudstaal MJ, Schuurman AH, Bleys RL. 
Innervation of  the  wrist joint and surgical perspectives 
of denervation. J Hand Surg Am 2006; 31: 28-34.

54.	 Seddon HJ. Three types of nerve injury. Brain 1943; 66: 
237-288.

Address for correspondence:

Tomasz Lepich
Department of Anatomy
Faculty of Medical Sciences 
Medical University of Silesia
18 Medyków Street
40-762 Katowice, Poland
Phone: +48 (32) 208 83 26
E-mail: lepich@sum.edu.pl

Received: 	26.04.2023
Accepted: 	27.06.2023
Online publication: 25.03.2023

https://www.editorialsystem.com/editor/studmed/article/347625/view/
https://www.editorialsystem.com/editor/studmed/article/347625/view/
mailto:lepich@sum.edu.pl

