Int. J. Morphol.,
41(1)30-34, 2023.

The Posterior Interosseous Nerve at the Proximal Forearm.
Anatomical Study and Clinical Correlation
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SUMMARY: The deep branch of the radial nerve (DBRN) runs through the radial tunnel, which is a muscle-aponeurotic structure
that extends from the humeral lateral epicondyle to the distal margin of the supinator muscle (SM). The Posterior Intéeogseous
(PIN) originates as a direct continuation of the DBRN as it emerges from the SM and supplies most of the muscles ofathe posteri
compartment of the forearm. The PIN can be affected by compressive neuropathies, especially at the “Arcade of Froteeatitspres
is of special interest in surgical approaches to proximal radius fractures and in compressive syndromes release, foearisahissirg
have an adequate anatomical knowledge of its course. This descriptive cross-sectional study evaluated 40 upper linduaotfesh ¢
The diameters of the DBRN, the length of the radial tunnel, and the distances to the supinator arch, PIN emergence acatiBiN bifu
were measured. The deep branch of the radial nerve (DBRN) has a course 6323:8m from its origin to the supinator arch,
presenting a diameter of 2£220.3 mm at that level. The length of the radial tunnel was#2.thm. The PIN originated 70£3.5 mm
distal to the lateral epicondyle. Type | corresponds to the division of the PIN during its journey through the radiateganghgin 35
% of cases, and Type Il corresponds to the division of the PIN distal to its emergence from the radial tunnel preseménginitige
65 %. This study enriches the knowledge of the PIN and provides useful reference information on a Latin American mestiesample
propose the division pattern of the PIN into two types. Future studies may use this classification not only as a quadtdgybwvia
also include quantitative morphometric measurements.
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INTRODUCTION

The radial nerve (RN) is the terminal branch of théDBRN) innervates the extensor carpi radialis brevis and the
posterior cord of the brachial plexus (C5-T1) (Drakel, supinator muscle (Cricenét al, 1994). The DBRN runs
2019; Dalley & Agur, 2022). While it passes around the spirghrough the radial tunnel, which is a muscle-aponeurotic
groove of the humerus, it innervates the triceps and anconstrsicture that extends from the humeral lateral epicondyle to
muscles. It then pierces the lateral intermuscular septuhe distal margin of the supinator muscle (Portilla Mogha
between the brachialis muscle and the brachioradialis musalg 1998; Tubbgt al, 2013; Caetanet al, 2020).

(Tubbset al, 2013). Thereatfter, it crosses the elbow ante-

rior to the lateral epicondyle and emerges between the  The posterior interosseous nerve (PIN) originates as

brachioradialis muscle and extensor carpi radialis longasdirect continuation of the DBRN as it emerges from the

muscle (Sigamonegt al,, 2017). supinator muscle (Dralet al, 2019; Dalley & Agur, 2022).
During its trajectory through the radial tunnel or after its

At this point, the RN bifurcates into a sensitive supeemergence, the PIN bifurcates into a medial and a lateral
ficial and a motor deep branch (Caetanal, 2020). Before branch (Thomast al., 2000). The medial branch innervates
entering the radial tunnel, the deep branch of the radial nette extensor carpi ulnaris, extensor digitorum communis,
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extensor digiti minimi and the lateral branch innervates ttgpecimens obtained from deceased human subjects (Henry
abductor pollicis longus, extensor pollicis longus, extenset al, 2018). The research protocol was endorsed by the
pollicis brevis, and the extensor indicis proprius (Elggtfy Scientific Research Ethics Committee of the Universidad
al., 2000; Caetanet al, 2020). Industrial de Santander (CEINCI-UIS).

There are five potential entrapment zones for the PIN, A curvilinear incision was made from the dorsal
which are presented from proximal to distal in the followingegion of the wrist to the distal third of the arm, thereby
order: The fibrous fascial bands at the radial head, the radkakeping the forearm in pronation. A dissection of the DBRN
recurrent vessels known as «Leash of Henry» at the radieds carried out under 3,5X magnification with surgical
neck, the fibrous edge of the extensor carpi radialis brevisagnifying glasses (ZEISS EyeMag Pro S), as well as its
muscle, the entrance point of the DBRN into the supinatentrance at the level of the supinator arch, its route through
muscle known as “Arcade of Frohse” and the distal edge thfe radial tunnel and later its emergence as PIN.
the supinator muscle (Sigamoretyal, 2017; Hohenberger
et al, 2020). The “Arcade of Frohse” is considered the most Morphometric variables were measured using a
frequent entrapment site (Spinner, 1968; Listaal, 1979; digital caliper (Mitutoyo 500 series). The diameters of the
Ozkanet al, 1999; Ozturlet al, 2005). DBRN, the length of the radial tunnel, and the distances to

the supinator arch, PIN emergence and PIN bifurcation were

The posterior interosseous nerve syndrome raeasured. The statistical analysis was performed with SPSS
characterized by a motor deficit of the extension of the finge®tatistics 27 software (IBM). The continuous quantitative
and thumb with preservation of the sensory territory of theariables were described with their means and standard
radial nerve (Sigamonegt al, 2017). However, some deviations. The student’s t-test was performed accepting an
patients may experience wrist pain. This could be attributedpha error of 5 %.
to the fact that the PIN receives sensory and proprioceptive
afferent fibers of the wrist joint (Portilla Moliret al, 1998).

The PIN could be injured in trauma of different etiologieSRESULTS

intraoperatively during elbow arthroscopy and in open

approaches for proximal radius fractures treatment (Hackl

et al, 2015). The incidence of the iatrogenic injury of the There were 16 males (80 %) and 4 females (20 %).

PIN can be reduced by a detailed knowledge of the anatoifilye average age of the specimens was 32.5 years old. The

of the nerve by the plastic and orthopedic surgeons. deep branch of the radial nerve (DBRN) had a course of
23.8% 3.7 mm from its origin to the supinator arch and had

This study enriches the knowledge of this anatomical diameter of 2.2 0.3 mm at that level (Fig. 1). The supinator
territory and provides useful reference information on a Lati@arch exhibited a fibrotendinous constitution in 34 (85 %)
American mestizo sample. The proper knowledge of thend membranous in 6 (15 %) of the evaluated forearms.
anatomical territory improves the understanding of the clinical
signs of patients with PIN entrapment neuropathies and gives  The length of the radial tunnel was 42.2 mm (Fig.
greater security and precision to plastic and orthopedig. The origin of the PIN was taken as the emergence of the
surgeons while planning and performing surgical approachsspinator muscle. The PIN originated 78.3.5 mm distal
and dissections in proximal radius fractures, PIN traumatio the lateral epicondyle (Fig. 2).
injuries and release of compressive syndromes of the PIN.

Regarding the division pattern of the PIN into a
medial and a lateral branch, two types were identified (Fig.
MATERIAL AND METHOD 3). Type | corresponds to the division of the PIN during its
journey through the radial tunnel, presented in 14 (35 %)
cases, at an average distance off838 mm proximal to

This descriptive cross-sectional study evaluated 48e emergence of the radial tunnel.
upper limbs of 20 fresh cadavers that underwent autopsy at
the National Institute of Legal Medicine and Forensic Type Il corresponds to the division of the PIN distal
Sciences in Bucaramanga, Colombia. The sample met ttasits emergence from the radial tunnel, presented in the
selection criterion: individuals over 18 years old. Subjectemaining 26 (65 %) cases, at an average distance #&f 5.2
with evidence of direct trauma or scars in upper limbs wefe2 mm distal to its emergence from the radial tunnel. No
excluded. This study was carried out in compliance with trstatistically significant differences were found between the
AQUA checklist, ethics guidelines for the study of researcsides and the evaluated variables (p > 0.05).
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Fig. 1. Posterolateral approach of the elbow and proximal forearm. A) The DBRN has a course of 23.8 mm from its origjpirtattive s
arch B) A longitudinal incision of the supinator muscle was made to expose the RT. The DBRN presented a diameter of 2t& mm and
trajectory through the RT was 42.2 mm. DBRN: Deep branch of the radial nerve. (*): Supinator arch. RT: Radial tunnel.

Fig. 2. Posterolateral approach of the elbow and
proximal forearm. A longitudinal incision of the
supinator muscle was made to expose the RT.
The PIN had an origin 70.7 mm distal to the
LE. PIN: Posterior Interosseous Nerve. DBRN:
Deep branch of the radial nerve. LE: Lateral
epicondyle.

Type 1 -35% | | 8.9 £ 3.8 mm Type I1-65% | | 5.2+ 1.2 mm

Fig. 3. Division patterns of the PIN. A) Type | corresponds to the division of the PIN during its journey through thewaalidjdype
Il corresponds to the division of the PIN distal to its emergence from the radial tunnel. (*) Location of the division site.
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DISCUSSION | division in 18 % and type Il division in 82 % of the
evaluated specimens. However, they did not quantitatively
assess the location of the PIN division.

The aim of this study was to evaluate the anatomy

of the PIN at the proximal forearm in a Latin American

mestizo sample. Most of the previous studies had beEONCLUSIONS

carried out in North American and European populations

and therefore it is necessary to have reference information

on our mestizo population. This study enriches the knowledge of the Posterior
Interosseous Nerve and provides useful reference

Thomaset al. (2000) studied an Americaninformation on a Latin American mestizo sample for
population sample and reported a length of the DBRN ahatomists, clinicians, and surgeons. It is advisable that

36 mm. In our series, we found a lower length, which coukhfety parameters for surgical approaches are adapted to

be explained by a shorter length of the evaluated forearthe measurements of our mestizo population. We propose

due to smaller height of the specimens in mestizo populatitire division pattern of the PIN into two types based on the
or to the division of the RN at a proximal level in theiemergence from the distal edge of the supinator muscle.

sample, which gives rise to a longer DBRN. Future studies may use this classification, not only as a
qualitative parameter, but also include quantitative

In previous studies, the most common reportechorphometric measurements that determine the location
configuration of the supinator arch was the fibrotendinousf the PIN division.

which is found in a range between 57 % to 87 % of the

evaluated specimens (Prasartrittaal, 1993; Ozkaret

al., 1999; Ozturlet al, 2005). Similarly, our findings show ACKNOWLEDGMENTS

a similar range to what had been reported. This parameter

may favor PIN entrapment in individuals with hypertrophy

of the supinator muscle due to their work or physical We are very grateful to the National Institute of Le-

activity. gal Medicine and Forensic Sciences (Instituto Nacional de
Medicina Legal y Ciencias Forenses) for supplying the

Levina & Dantuluri (2021) informed a radial tunnelanatomical specimens used in this study.

length of 50 mm. We found a slightly lower length, which

could also be explained by the shorter length of the forearms

in our mestizo population. BALLESTEROS, L. D. R.; RAMIREZ, B. M. A.; BALLES-
TEROS, A. L. E. El nervio interéseo posterior en el antebrazo

In relation to the exit of the PIN from the supinatorproximal. Estudio anatémico y correlacion clinica. J. Morphol.,

Keoghet al (2018), reported a distance of 73 mm from thé1(1)}30-34, 2023.

lateral epicondyle. Our findings are consistent with this _ )

parameter. Other authors report the distance to the  RESUMEN: El ramo profundo del nervio radial (RPNR)

emergence of the PIN from the radius head, hen gcurre por el tanel radial, que es una estructura musculo-

D1l th ¢ tb d with aponeurdtica que se extiende desde el epicondilo lateral del hUmero
[_ ] ese mea_suremen S cannot be compared With Qi o4 hasta el margen distal del masculo supinador (MS). El
findings (Hazanget al, 2008; Hohenberget al., 2020).

nervio interéseo Posterior (NIP) se origina como una continuacion
directa del RPNR cuando emerge del MS e inerva la mayoria de
We recommend that the distance from the emergeniee masculos del compartimiento posterior del antebrazo. EI NIP
of the PIN to the lateral epicondyle should be assessedirede verse afectado por neuropatias compresivas, especialmente
surgical approaches of this anatomical territory, with then la “Arcada de Frohse”. Su conservacion es de especial interés
aim of reducing the probability of iatrogenic injuries of thén l0s abordajes quirdrgicos de las fracturas proximales de radio y

PIN, which represents a major complication due to ifen la liberacién de sindromes compresivos, para lo cual los ciruja-
important functional repercussion. nos deben tener un adecuado conocimiento anatémico de su curso.

Este estudio descriptivo transversal evalué 40 miembros superio-

. . res de cadaveres frescos. Se midieron los diametros de la RPNR,
In this study we propose the division pattern of thg, longitud del tunel radial y las distancias al arco supinador, la

PIN into two types, based on the emergence from the disédlergencia del NIP y la bifurcacion del NIP. El RPNR tenia un
edge of the supinator muscle as the reference poirdcorrido de 23,& 3,7 mm desde su origen hasta el arco supinador,
Extrapolating the findings of previous studies to thipresentando un didmetro de 2,2,3 mm a ese nivel. La longitud
classification, Hohenberget al (2020), informed a type del tinel radial fue de 42:24 mm. EI NIP se origin6 70 3,5
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mm distal al epicondilo lateral. El tipo | corresponde a la divisioRortilla Molina, A.; Bour, C.; Oberlin, C.; Nzeusseu, A. & Vanwijck, R.
del NIP durante su recorrido por el tinel radial presentandose en elThe posterior interosseous nerve and the radial tunnel syndrome: An
35 % de los casos, y el tipo Il corresponde a la divisién del N|p_anatomical studynt. Orthop., 22(2)L02-6, 1998. _
distal a su salida del tinel radial presentandose en el 65 % restanfasa titha, T.; Liupolvanish, P. & Rojanakit, A. A study of the posterior

- . - . . interosseous nerve (PIN) and the radial tunnel in 30 Thai cadavers.
Este es_t'udlo enriquece el'c_onoumlento del NIP y proporciona in- - Surg., 18(1107-12, 1993.
formacion de referencia (til sobre una muestra de mestizos lafjgamoney, K. V.; Rashid, A. & Ng, C. Y. Management of atraumatic pos-
noamericanos. Proponemos el patron de division del NIP en doSerior interosseous nerve paldyHand Surg., 42(16926-30, 2017.
tipos. Futuros estudios pueden utilizar esta clasificacion no s@pinner, M. The arcade of Frohse and its relationship to posterior
como una variable cualitativa, sino también incluir medidas interosseous nerve paralysisBone Joint Surg. Br., 50(8p9-12, 1968.

morfométricas cuantitativas. Thomas, S. J.; Yakin, D. E.; Parry, B. R. & Lubahn, J. D. The anatomical
relationship between the posterior interosseous nerve and the supinator
PALABRAS CLAVE: Nervio Radial; Neuropatia ra- muscle.J. Hand Surg., 25(336-41, 2000.

Tubbs, R. S.; Mortazavi, M. M.; Farrington, W. J.; Chern, J. J.; Shoja, M.

) M.; Loukas, M. & Cohen-Gadol, A. A. Relationships between the pos-
nos; Anatomia. terior interosseous nerve and the supinator muscle: application to
peripheral nerve compression syndromes and nerve transfer procedures.
J. Neurol. Surg. A Cent. Eur. Neurosurg., 748D-3, 2013.

dial; Sindromes de compresion nerviosa; Lesiones en las Ma-
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