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Abstract

Introduction: The anterior interosseous nerve (AIN) is the main branch originating from the median nerve, responsible for 
innervating muscles in the anterior compartment of the forearm. It follows a route along the ventral surface of the interosseous 
membrane, sending branches to the flexor pollicis longus (FPL) and flexor digitorum profundus (FDP) until reaching the 
pronator quadratus (PQ) muscle. Understanding its origin, path, and ramifications is crucial for clinical and surgical purposes, 
especially in cases of pronator teres syndrome, AIN compression, carpal tunnel syndrome, and nerve transfers. 
Objective: This study aims to describe the origin, trajectory, and types of termination of the anterior interosseous nerve up to 
its arrival at the pronator quadratus muscle. 
Material and Methods: Dissections were conducted on 52 AINs from 26 human fetuses (13 male and 13 female). Measurements 
of the AIN were taken using a precision digital caliper, and schematic drawings were used to analyze its trajectory and branches. 
Results: The length of the AIN varied from 19.05 to 59.83 mm with an average of 39.85 mm and could be classified according 
to the origin based on the exit face from the MN, exit number, and the relationship with the biepicondylar line. Regarding their 
path and branching pattern, they were classified into three types: Type I, where the AIN trifurcation occurs into branches 
for the FPL, PQ, and FDP; Type II, where the branch is emitted to the FDP and a common trunk is formed for the PQ and FPL 
branches; and Type III, where the branch is emitted to the FPL and a common trunk is formed for the PQ branches and FDP. 
These types may have extra branches, other branches for different muscles, and branches for joints. 
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Conclusion: The importance of understanding the AIN is evident, based on the recognition of its variant possibilities in the 
forearm to enhance the clinical and surgical management of the issues associated with this nerve.

Keywords: Anatomy; Anterior Interosseous Nerve; Median Nerve; Anterior Interosseous Neuropathy; Anterior Interosseous 
Nerve Syndrome; Flexor Digitorum Profundus; Flexor Pollicis Longus; Pronator Quadratus Muscle

Abbreviations

AIN: The Anterior Interosseous Nerve; FPL: Flexor Pollicis 
Longus; FDP: Flexor Digitorum Profundus PQ: Pronator 
Quadratus.

Introduction

The main branch of the median nerve in the forearm is 
the anterior interosseous nerve (AIN), which innervates most 
of the deep layer muscles of the anterior compartment of the 
forearm [1,2]. It is essentially a motor nerve [3] for the flexor 
pollicis longus (FPL), flexor digitorum profundus (FDP), 
index, middle, and pronator quadratus (PQ) muscles [4]. Its 
path is anterior to the interosseous membrane, reaching the 
posterior surface of the pronator quadratus, perforating it, 
branching, and innervating this muscle [5]. It has also been 
suggested that the AIN can provide sensory innervation to 
the capsules of the radiocarpal, intercarpal, carpometacarpal, 
and radioulnar joints [6]. From a clinical-surgical point of 
view, AIN syndrome is a rare form of peripheral neuropathy, 
with an occurrence of less than 1% among all upper limb 
nerve syndromes [7]. In general, it presents with a prodrome 
of pain in the arm and/or forearm lasting hours or days [8], 
which is followed by paralysis of the muscles innervated by 
the nerve [9]. Therefore, a good knowledge of the anatomical 
distribution of the AIN in the region can be of great help in 
the treatment of this nerve syndrome [10]. 

Another injury situation may be related to the impact 
of compressions of the median nerve [11]. AIN injuries 
commonly appear involved as part of brachial plexus injuries, 
supracondylar humerus fracture, and Parsonage-Turner 
syndrome [12-14]. Other causes are also reported, including 
trauma, iatrogenesis during surgery, use of slings, and 
dressings [15]. Furthermore, vigilance is needed regarding 
the possible development of AIN syndrome in patients 
with coronavirus disease [16]. The diagnosis of these 
lesions is established through nerve conduction studies and 
electromyography of the pronator quadratus muscle. The 
AIN is also a common donor site for the ulnar nerve or the 
median nerve, where a good clinical outcome occurs in the 
practice of nerve transfer with improvement of pathological 
conditions [17-20].

Therefore, it is important to anatomically study the 
topography, the variability of the origin of the AIN, and 
identify the branching pattern to seek to understand the 
causes of nerve compression syndromes, for the planning 
of surgical approach [21], as well as knowing the surgical 
milestones such as the biepicondylar line, pronator teres, 
and Gantzer muscle [22]. Our objective was to describe 
the origin, trajectory, and types of termination of the AIN 
until its arrival at the pronator quadratus muscle. For this, 
the intention was to carry out an incremental approach 
focusing on the analysis of several elements of the origin of 
the AIN, such as exit position, face, distance in relation to the 
biepicondylar line, observation of the entire path of the AIN 
on the forearm, and how it emits its branches. In this way, this 
work contributes to the existing knowledge in the literature 
and helps professionals improve management of the region.

Materials and Methods

The anatomical study was conducted through the 
dissection of 52 AIN in the forearms of 26 human fetuses from 
the Anatomy Laboratory of the Morphology Department at 
the Federal University of Sergipe, comprising 13 males and 
13 females. Forearms with abnormalities or damage that 
could affect nerve analysis were excluded from the study, thus 
only well-preserved forearms were used to prevent nerve 
damage. Research with fetuses offers advantages such as 
easier dissection and accessibility of material. Furthermore, 
the results obtained from fetal studies can be extrapolated 
to adults.

Dissection was performed until the median nerve and 
all its articular branches were isolated (Figure 1). AIN was 
completely dissected and its origin, course, and types of 
terminations up to the innervation of the pronator quadratus 
muscle were exposed (Figure 2). Regarding the origin, it was 
analyzed which branch represented the exit from the AIN, 
in comparison with the articular branches of the median 
nerve, the output of this nerve in relation to the median 
nerve and finally the distance from its exit in relation to the 
biepicondylar line. The path and branching characteristics of 
the AIN were illustrated in schematic drawings to enhance 
visualization and categorize the nerve’s paths and its 
terminations.
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Figure 1: Median nerve with its articular branches.
MN - Median Nerve; FAB: First articular branch; AIN - Anterior Interosseous Nerve; B - Branches of the anterior interosseous 
nerve; UHPT1- Umeral Head of Pronator Teres; UHPT2 - Ulnar Head of Pronator Teres; FCR - Flexor Carpi Radialis; FDS - Flexor 
Digitorum Superficialis.

Figure 2: Anterior Interosseous Nerve (AIN) with its branches.
AIN - Anterior Interosseous Nerve; UHPT1- Umeral Head of Pronator Teres; UHPT2 - Ulnar Head of Pronator Teres; FDS - 
Flexor Digitorum Superficialis; B - Branches of the anterior interosseous nerve; GM - Gantzer Muscle; FPL - Flexor Pollicis 
Longus; FDP - Flexor Digitorum Profundus; PQ - Pronator quadratus.
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A digital caliper with an accuracy of 0.01 mm was used to 
obtain measurements related to the AIN, such as the distance 
from the origin to the bipicondylar line and nerve length. 
Additionally, the fetal age was calculated by measuring the 
hallux-calcaneal length, using the formula derived from 
studies by Goldstein, Reece, Hobbins [23]. The results 
indicated a fetal age range between 23.3 and 36.8 weeks, 
with an average of 30.15 weeks. The fetuses were obtained 
in compliance with Law No. 8,501 of 1992, which governs 
the use of unclaimed corpses for studies and research. This 
study was approved by the Research Ethics Committee of 
the Federal University of Sergipe under hearing number 
5.275.543 and followed the ethical guidelines established by 
the Declaration of Helsinki.

Results

The AIN was found bilaterally in all dissected fetuses, 
from the first articular branch of the median nerve to the 
fifth. The distribution of branches was as follows: 11.5% had 
the AIN as the first branch (6); 19.2% had it as the second 
and fourth branch (10); 42.3% had it as the third branch 
(22), which had the highest incidence; and 7.8% had it as the 
fifth branch (4). The AIN presented three variations in terms 
of its exit face from the MN: exit from the posteromedial face 

in 3.8% of cases (2); exit from the posterolateral surface in 
15.4% of cases (8); and exit from the posterior face in 80.8% 
of cases (42), which was the highest incidence. The point of 
emergence of the AIN in relation to the biepicondylar line 
occurred in three ways: above the line in 36.5% of cases (19); 
at the line level in 9.5% of cases (5); and below the line in 
54% of cases (28). The highest frequency of origin was below 
the biepicondylar line, with the greatest distance above the 
line being 18.29 mm, and after the line, the greatest distance 
was 9.17 mm. The AIN had a maximum length of 59.83 mm 
and a minimum length of 19.05 mm, with an average length 
of 39.85 mm.

The path and branching pattern of the AIN were classified 
into three types: Type I, where the trifurcation of the AIN 
occurred into branches for the FPL, PQ, and FDP (Figure 3); 
Type II, with the emission of a branch to the FDP and the 
formation of a common trunk for the PQ and FPL branches 
(Figure 4); and Type III, with the emission of a branch to the 
FPL and the formation of a common trunk for the branches of 
the PQ and FDP (Figure 5). The most lateral branch was the 
one that went to the FPL, the most medial was the one that 
reached the FDP, while the PQ branch was in an intermediate 
position to the other branches.

Figure 3: Type I: trifurcation of the AIN into branches for FPL, PQ, and FDP.
AIN = Anterior Interosseous Nerve; MN = Median Nerve; MB = Medial Branch to the FDP; IB = Intermediate Branch for PQ; LB 
= Lateral Branch to the FPL; PQ = Pronator Quadratus; FPL = Flexor Pollicis Longus; FDP = Flexor Digitorum Profundus; FCU = 
Flexor Carpi Ulnaris; FDS = Flexor Digitorum Superficialis; PL = Palmaris Longus; FCR = Flexor Carpi Radialis; PT = Pronator 
Teres; BR = Brachioradialis.
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Figure 4: Type II: emission of the branch to the FDP and 
formation of a common trunk for the PQ and FPL branches.
AIN = Anterior Interosseous Nerve; MN = Median Nerve; 
MB = Medial Branch to the FPD; IB = Intermediate Branch 
for PQ; LB = Lateral Branch to the FPL; PQ = Pronator 
Quadratus; FPL = Flexor Pollicis Longus; FDP = Flexor 
Digitorum Profundus; FCU = Flexor Carpi Ulnaris; FDS = 
Flexor Digitorum Superficialis; PL = Palmaris Longus; 
FCR = Flexor Carpi Radialis; PT = Pronator Teres; BR = 
Brachioradialis.

Figure 5. Type III: emission of the branch to the FPL and 
formation of a common trunk for the PQ and FDP branches.
AIN = Anterior Interosseous Nerve; MN = Median Nerve; 
MB = Medial Branch to the FDP; IB = Intermediate Branch 
for PQ; LB = Lateral Branch to the FPL; PQ = Pronator 
Quadratus; FPL = Flexor Pollicis Longus; FDP = Flexor 
Digitorum Profundus; FCU = Flexor Carpi Ulnaris; FDS = 
Flexor Digitorum Superficialis; PL = Palmaris Longus; 
FCR = Flexor Carpi Radialis; PT = Pronator Teres; BR = 
Brachioradialis.

Discussion

In the present study, it was found that the AIN innervates 
the FDP, FPL, and PQ muscles in a classical manner. It is also 
important to highlight the potential contribution of the AIN 
to the innervation of other muscles in the region, such as the 
flexor digitorum superficialis muscle, flexor carpi radialis 
muscle, and Gantzer’s muscle. The literature reports variable 
presence of Gantzer’s muscle, considered an accessory head 
of the FPL or FDP [11]. Some authors consider Gantzer’s 
muscle a vulnerable point of compression for the AIN [24]. 
In our dissections, its occurrence was approximately 35%. 
These relationships are important for recognizing AIN 
injuries and understanding potential branching patterns 
of this nerve, which could enhance comprehension of 
compression points.

It was often possible to observe several extra branches 
for the FPL and FDP muscles. This could indicate that they 
could be used as a source of graft and nerve transfer in cases 
of upper extremity nerve palsy [22]. Branches that entered 
and followed the trajectory of the interosseous membrane 
were also identified. Some authors suggest that they may be 
capsular sensory branches for the radioulnar joint regions 
[6]. There are different descriptions of the point of origin and 
course of the AIN, as well as the communicating branches 
of the nerve with other nerves in the forearm [1]. These 
descriptions were observed, and different possibilities of the 
origin of the AIN were presented. It was also noted that the 
different possibilities of origin not only occurred from the 
emergence of the MN distal to the medial epicondyle after 
passing deep to the pronator teres and the arch of the flexor 
digitorum superficialis [8], but also occurred at the level of 
the biepicondylar line or even more proximally. Additionally, 
in some cases, communicating branches of the AIN with 
other branches of the same nerve or with branches of the MN 
were present.

The anterior interosseous nerve branch to the PQ is 
increasingly used as a donor nerve for end-to-end and reverse 
end-to-side nerve transfers. The anatomy of the PQ (and 
its nervous branch) is generally considered reliable in the 
absence of previous trauma [17]. This is because this branch 
has a very constant anatomy. The emission of branches was 
observed only in its proximal portion, but along the way, it 
maintains a very invariable characterization, making it an 
excellent target for these practices. In cases of transfers due 
to ulnar nerve neuropathy, knowledge of the anatomy of the 
AIN is of great importance for surgical techniques. However, 
many inadequate descriptions exist, with inconsistent use 
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of anatomical terms and insufficient detail on the main 
components of the procedure [25].

Limitations of the study should be acknowledged. The 
classification relies on various morphological features, 
and the optimal sample size was not determined. Further 
research with larger and more diverse samples is necessary 
to validate the proposed classification system. Moreover, 
other studies can delve into the classification of branches, 
including subtypes and variations in innervation of the AIN. 
Correlations and variations of the AIN based on factors such 
as sex and side can also be investigated. Nevertheless, this 
study is unique in its technique approach in human fetuses. 
No age-related changes were observed in the nerve path.

Conclusion

It is important to understand the anatomy of the AIN, 
considering the potential variations in the forearm in terms 
of its origin, trajectory, and ramifications. This understanding 
can enhance clinical and surgical outcomes, leading to better 
management of issues related to this nerve, such as AIN 
syndrome recognition, nerve transfer surgeries, pronator 
teres syndrome, carpal injuries, traumatic injuries, and the 
prevention of iatrogenic injuries.
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