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Compression syndromes of the common fibular nerve and its branches frequently occur
primarily as well as secondarily to trauma and surgery. A keen knowledge of the course and
the relationship of the deep fibular nerve to adjacent anatomical structures in the proximal leg
is mandatory. Previous literature often lacks detailed information on the course of the deep
fibular nerve and is based on a limited number of observations. The aim of this study was to
investigate the common fibular nerve and its branching pattern with special regard to the
relationship between the deep fibular nerve and the anterior intermuscular septum of the leg.
Variations in the course of the fibular nerve were demonstrated. The fibular compartments of
the leg (n � 111) were dissected in 57 embalmed cadavers and included: 1) investigation of
the number of muscular branches; 2) entering passages to the respective compartments of the
leg; and 3) the relationship between the fibularis longus muscle and the deep fibular nerve.
The most proximal muscular branch of the deep fibular nerve directly “pierced” the anterior
intermuscular septum of the leg. Narrow passages within the fibular compartment and, in
consequence, areas of possible higher incidence of nerve compression were suggested at the
level of the intermuscular septa of the leg, between the two distinct portions of the fibularis
longus muscle and the crossing of the supplying vessels. There were hardly ever statistically
significant differences between the two sides or male and female gender. According to our
results, the anterior intermuscular septum of the leg may be regarded as an important
landmark for the surgeon when dissecting the muscular branches of the deep fibular nerve.
The variable branching pattern of the deep fibular nerve within the fibular compartment of the
leg should be taken into account. Clin. Anat. 17:503–512, 2004. © 2004 Wiley-Liss, Inc.
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INTRODUCTION

The anatomy and topography of the common fib-
ular nerve (CFN) has been described in many ana-
tomical textbooks (Parsons Schaeffer, 1942; Corning,
1949; Töndury, 1949; Anson, 1950; Hafferl, 1953;
Hamilton, 1956; Hollinshead, 1958; Sieglbauer, 1963;
Lang and Wachsmuth, 1972; Leonhardt et al., 1988;
Thiel, 1996; Williams et al., 1989; Healey and Hodge,
1990). The CFN courses around the fibular head, first
lying behind the tendon of the biceps femoris and
then entering the fibular or lateral compartment of the
leg by passing the posterior intermuscular septum of

the leg (PIS) in an oblique, downward direction. The
CFN divides into a) the superficial fibular nerve with
motor branches to the fibularis longus and the fibularis
brevis muscles, and b) the deep fibular nerve (DFN),
which innervates the tibialis anterior, extensor digito-
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rum longus, and extensor hallucis longus muscles in
the extensor or anterior compartment of the leg.

The description of the course, however, and the
branching pattern of the DFN within the compart-
ments of the leg is rather superficial. It lacks detailed
information about the relationship between the DFN
and the anterior intermuscular septum of the leg
(AIS). Clinical papers concerning the DFN are based
on a very limited number of specimens (Lawrence
and Botte, 1995; Aydogdu et al., 1996; Takeda et al.,
2001). It is of clinical importance for surgeons to be
aware of the regional topography of the DFN within
the proximal fibular compartment, especially regard-
ing the distribution of its muscular branches, for in-
stance while performing correction osteotomies of the
leg, osteosynthesis after knee fracture, or luxation and
microsurgical fibular nerve reconstruction. High-reso-
lution sonography of the peripheral nervous system
(Peer and Bodner, 2003) demands macroscopic obser-
vations of the branching pattern of the DFN as a
valuable addition to the description of this topograph-
ically complex region.

The aim of this study was to investigate the anat-
omy and variability of the branching pattern of the
CFN and its divisions in the proximal portion of the
leg. Moreover, a detailed description of the relation-
ship of the DFN to the adjacent fibularis longus mus-
cle, the AIS, and the proximal vascular pedicle sup-
plying the fibularis longus muscle was given for better
understanding of the compression syndromes of the
fibular nerves with regard to the complex topography
of the proximal portion of the leg.

Finally, areas of possible higher incidence for nerve
compression, idiopathic or secondarily to trauma or
surgery, were described in this anatomical investiga-
tion. Possible differences in gender and variations in
the course of the fibular nerves were taken into con-
sideration and compared with the findings in former
literature (Reimann, 1983; Adkison et al., 1991; Kudoh
et al., 1999).

MATERIALS AND METHODS

We carried out dissection of the proximal fibular
and extensor compartments in 111 legs of 57 Cauca-
sian adult cadavers (34 female and 23 male, age
range � 55–100 years, mean age � 81.6) obtained
from the dissecting course at our Institute. The ca-
davers were preserved by a method described by
Platzer et al. (1978). Three legs were excluded from
our study because of “below-knee” amputation in two
cases (one right and one left leg) and unintended
destruction of the investigated site in one left leg.

Dissections were carried out by two specially trained
faculties.

After skin removal, the deep fascia of the leg was
longitudinally incised and the trunk of the CFN was
identified running around the fibular head. The part
of the fascia covering the lateral compartment and the
fibularis longus muscle, which was cut about 2 cm
distally to its origin on the fibular head, were reflected
posteriorly, and an adipose tissue sheath was removed
to show the branching pattern of the DFN. The in-
termuscular septa of the leg were maintained to dem-
onstrate the entering points of the fibular nerves to
the respective compartment. The branching pattern
of the CFN and DFN, their calibers, their relation-
ships to the fibularis longus muscle and the intermus-
cular septa and variations in the course of the nerves
were documented and transferred to a scheme on the
scale of 1:1 (Fig. 1).

A clearly palpable bony crest at the inferior margin
of the fibular head, which referred to the proximal
epiphysial line (Fig. 2) was used as a constant refer-
ence point (Gardner et al., 1969). This landmark could
be also detected by means of conventional radiogra-
phy (Meschan, 1975) as well as during physical exam-
ination and surgical dissection. For interpersonal as-
sessment the apex of the fibular head was not
considered because of the extreme statistical scatter-
ing and the significant difference in height to the
other side (Brenner and Krimbacher, 1995). Moreover,
the apex was usually covered by the fibular collateral
ligament and the inserting biceps femoris muscle,
which made direct measurement more difficult with-
out dissecting the whole fibular head. The distance
between the cranial margin of the lateral tibial con-
dyle and the tip of the lateral malleolus was defined as
the leg length.

The parameters were measured by means of a slid-
ing caliper (Fig. 3) and registered in millimeters (mm).

Statistical Analysis

Values in the text were expressed as range and
means � SD. Differences in gender and between left
and right leg were tested by the two-tailed unpaired
and paired Student’s t-test for continuous, normally
distributed data, depending on the type of the vari-
ables. Univariate correlations were carried out with
use of Kendall’s Tau or Pearson’s Correlation coeffi-
cient, depending on the type of the variables. Statis-
tical significance was defined as P � 0.05. SPSS for
Windows 11.0 software (Chicago, IL) was used for all
analyses.
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RESULTS

The leg length was 378 mm � 24 mm (mean) and
significantly different in gender (P � 0.001), but not
between left and right leg (P � 0.150). It was the only
value that showed significant difference in gender
comparison.

The division of the CFN into the superficial and
the deep fibular nerve was found outside the fibular
compartment of the leg, which was bordered by the
thin PIS dorsally and the coarse AIS ventrally, in 90 of
the dissected specimens (81.1%) at a mean level 9.6
mm proximal to the reference point. There was no
statistically significant side difference (P � 0.466)

between right and left leg. In 21 legs (18.9%) the
division of the CFN was situated under the tendinous
arch formed by the PIS and the origin of the fibularis
longus and soleus muscles at the entrance to the
fibular compartment (Table 1). The CFN and its main
branches ran through this tendinous arch in 104 of the
dissected specimens (93.7%), whereas a smaller
amount of nerves directly perforated the PIS (6.3%).

An average of three muscular branches (Table 2)
arose from the trunk of the DFN within the fibular
compartment and passed the AIS innervating the ex-
tensor digitorum longus and tibialis anterior muscles
(Fig. 4). The most proximal ramification reached the
tibialis anterior muscle by running deep to extensor
digitorum longus. The proximal portion of the latter,
which was attached to the fibrous AIS laterally to
tibialis anterior, was innervated by the distal two or
three muscular branches of the DFN.

The distances of these branches passing the AIS
from the reference point are demonstrated in Table 3.
The most proximal muscular branch of the DFN al-
ways directly “pierced” the AIS at a level, where the
AIS was anchored to the neck of the fibula and formed
an osteofibrous hiatus completed by the shaft of the
fibula more distally (Fig. 5). The other muscular
branches, the trunk of the DFN and the vascular
pedicle supplying the proximal portion of the fibularis
longus muscle, passed the AIS underneath its inferior
margin. The vascular pedicle (Fig. 6) could be traced
back to the anterior tibial vessels and crossed super-
ficially to the DFN in 91 legs (82%) and deep to the
DFN in 17 legs (15.3%).

Detailed information on further divisions of the
trunk of the DFN within the fibular compartment and
the level of passing the AIS are shown in Tables 2–3
and Figure 7, whereas an additional division of the
DFN exactly within the osteofibrous hiatus between
fibular and extensor compartment of the leg was
found in 36 legs (32.4%). The relationships between
the DFN and the fibularis longus muscle within the
fibular compartment of the leg and the AIS at the
entrance to the extensor compartment of the leg are
demonstrated in Table 4 and Figure 4. The way the
DFN passed the AIS was the only parameter that did
not show a significant correlation between the right
and the left leg (P � 0.076, Table 4).

Finally, the angle between the trunk of the DFN
and the AIS (mean � 27° � 5.7°) and the calibers of
the CFN outside the fibular compartment and the
DFN within the compartment after giving off the
muscular branches were measured (CFN � 5.5 � 0.95
mm, ranging from 4–10 mm; DFN � 2.8 � 0.66 mm,
ranging from 2–4 mm).

Fig. 1. Schematic illustration of the investigated site of a right
leg, also used as a scale during dissections. The typical division of the
common fibular nerve (CFN), the course of the deep fibular nerve
(DFN) and its muscular branches (M) passing the anterior intermus-
cular septum of the leg (AIS) are demonstrated. SFN, superficial
fibular nerve, intermediate (IDC) and medial (MDC) dorsal cutaneous
nerve. *Reference point.
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Variations
In 19 legs (17.1%) variations in the course of the

superficial and the deep fibular nerves could be de-
tected:

● One accessory DFN (0.9%) was found following
the course of the superficial fibular nerve within
the fibular compartment of the leg. It curled
around the lateral malleolus and innervated the

Fig. 2. Antero-lateral aspect of a right fibula.
The fibular head is shown with the bony crest that
refers to the former epiphysial line (arrows) and is
clearly palpable and used as the reference point
for the measurements.

Fig. 3. Lateral aspect of a left leg showing the
branching pattern of the common fibular nerve
within the proximal fibular compartment. The fibu-
laris longus muscle (FL) is cut and reflected pos-
teriorly. Needles indicate the passage of the deep
fibular nerve (DFN) and its muscular branches
through the anterior intermuscular septum of the
leg (AIS). The measurements were carried out with
a sliding caliper. SFN, superficial fibular nerve.
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extensor digitorum brevis (Ruge, 1878a; Bryce,
1897; Kudoh et al., 1999).

● In one case (0.9%) the DFN released an addi-
tional motor branch to the fibularis longus apart
from its motor branches to the extensor muscles.

● Two legs (1.8%) showed a DFN with regular
course through the AIS (Fig. 8a), but giving off
the medial and the intermediate dorsal cutane-
ous nerves within the extensor compartment.
Both are usually arising from the superficial fib-
ular nerve innervating the dorsum of the foot
(Hafferl, 1953; Hollinshead, 1958; Gardner et al.,
1969). The superficial fibular nerve only con-
sisted of muscular branches to the fibularis mus-
cles.

● An accessory sensory nerve (Fig. 8b) was found
in six legs (5.4%), that seemed to originate from
the DFN, but shared an independent origin from
the CFN passing the AIS on an average of 70.7
mm distally to the reference point (range � 55–
108 mm). This accessory fibular nerve formed
the medial dorsal cutaneous nerve within the
extensor compartment and has also been de-
scribed as the accessory superficial fibular nerve
by some authors (Ruge, 1878a; Reimann, 1984).
The intermediate dorsal cutaneous nerve
showed a regular course through the fibular com-
partment arising from the superficial fibular
nerve.

● Five legs (4.5%) showed a superficial fibular
nerve dividing into medial and intermediate dor-
sal cutaneous nerve within the fibular compart-
ment before piercing the deep fascia of the leg.
In one of the legs, the medial dorsal cutaneous
nerve passed the AIS entering the extensor com-
partment.

● In four cases (3.6 %) the superficial fibular nerve
left the fibular compartment by passing the AIS
76–105 mm distally to the reference point
(mean � 86.5 mm) and formed the medial and

intermediate dorsal cutaneous nerves within the
extensor compartment (Fig. 8c).

DISCUSSION

The CFN and its superficial course in the lateral
section of the proximal leg is a “hot spot” in trauma-
tology and reconstructive surgery. A tight short leg
plaster cast, ganglia of the tibiofibular joint and overt
stretching induced by knee fracture or luxation may
cause complete or partial CFN damage, especially in
proximity to the fibular head. Also iatrogenic nerve
damage during osteosynthesis of the proximal tibia or
correction osteotomies at the leg are followed by con-
secutive loss of sensory and “foot drop” syndromes.

The DFN and its branching pattern showed a close
proximity to the adjacent bones, muscles or fascial
structures in the proximal fibular compartment of the
leg. Sections of the DFN, where higher risk of nerve
compression in case of increasing intramuscular pres-
sure was supposed, should be seriously taken into
surgical consideration. They have been rarely de-
scribed in anatomical and clinical literature (Leon-
hardt et al., 1988; Dellon et al., 2002).

Our anatomical study on 111 legs concentrated on
the branching pattern of the CFN with regard to its
relationship to the above mentioned anatomical struc-
tures and variations in the proximal course of the
nerves.

According to our macroscopic data, we could pre-
dict the following regions with possible higher inci-
dence of nerve compression during increasing intra-
muscular pressure within the compartments of the leg:

TABLE 2. Number of Muscular Branches and Further
Divisions of the DFN Within the Fibular Compartment of
the Lega

Number of
muscular branches n (%)

Number of
further

divisions of the
DFN n (%)

0 — 0b 62 (55.9%)
1 9 (8.1%) 1 30 (27.0%)
2 31 (27.9%) 2 14 (12.6%)
3 39 (35.1%) 3 4 (3.6%)
4 26 (23.5%) 4 1 (0.9%)
5 5 (4.5%) 5 —
6 1 (0.9%) 6 —
Total 111 (100%) Total 111 (100%)
Correlation between

right and left leg
P � 0.032* P � 0.003**

aDFN, deep fibular nerve.
bTrunk of the DFN remains single within the fibular compart-
ment.
cCorrelation is significant at the 0.05 level.
dCorrelation is significant at the 0.01 level.

TABLE 1. Level of Division of the CFNa

Relationship between
the division of the
CFN and the fibular
compartment of the
leg n (%)

Mean distance from
reference point � SD

Outside the fibular
compartment

90 (81.1%) 9.6 � 5.6 mm proximal

At the level of the
PIS

21 (18.9%) 1.5 � 3.3 mm distal

Total 111 (100%)

aCFN, common fibular nerve; PIS, posterior intermuscular septum
of the leg; SD, standard deviation.
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1. The entering point of the main branches of the
CFN to the fibular compartment of the leg
through the described tendinous arch formed by
the PIS and the fibularis longus muscle.

2. The division of the DFN between the “two
heads” of the fibularis longus muscle in 30 legs
(27%).

3. The piercing point of the proximal muscular
branch of the DFN through the AIS and the
passage of the DFN and the distal muscular
branches toward the extensor compartment.

4. The area, where the DFN and its branches are
crossed by the proximal vascular pedicle to the
fibularis muscles (ventrally, 82%; dorsally, 15%).

In the majority of the investigated legs (93.7%) the
main branches of the CFN (superficial and deep fib-
ular nerve) under crossed the tendinous arch formed
by the PIS and the fibularis longus and soleus mus-
cles. The CFN was flattened in the area around the
fibular head according to its very superficial course
(5.5 � 0.95 mm, range � 4–10 mm). Compression of
the CFN and its main branches with resulting nerve
dysfunction often occurs in this region secondarily to
trauma, especially in correlation to fibrotic changes of
the tendinous arch, which has been already described
by Dellon et al. (2002).

A bipartition of the origin of the fibularis longus
muscle was described as follows: a) the superficial
portion originated from the fibular head, the anterior
ligament of the fibular head, the intermuscular septa
of the leg and the deep fascia of the leg; and b) the
deep portion was attached to the proximal to middle
third of the lateral surface of the fibula and showed a
high origin from the neck of the fibula in 30 legs
(27%). Consequently, the arising muscular branches
of the DFN were located between these two “heads”
of the fibularis longus muscle within the fibular com-
partment (Fig. 4). The majority of the investigated
legs (73%), however, showed a division of the DFN
between the superficial head of the muscle and the
neck of the fibula according to the very caudal origin
of the deep head of the muscle from the middle third
of the fibular shaft (Table 4).

The particular muscular branches of the DFN, lo-
cated between the two heads of the fibularis longus
muscle, seemed to be exposed to higher compression

Fig. 4. Lateral aspect of a proximal left leg
showing the muscular branches of the deep fibular
nerve (*) and their passage through the anterior
intermuscular septum of the leg (AIS). The most
proximal muscular branch directly pierces the AIS
(arrow). CFN, common fibular nerve; FLs, super-
ficial head of the fibularis longus muscle reflected
upwards; FLd, deep head of the fibularis longus
muscle.

TABLE 3. Distances of the DFN and the Vascular
Pedicle of the Fibularis Longus Muscle From the
Reference Point at the Level of the AIS

Mean distance
from reference

point � SD
Range

(min/max)
Side

difference

Most proximal
muscular
branch

8.3 � 4.4 mm (�5 mm/20 mm) P � 0.261

Most distal
muscular
branch

24.2 � 9.5 mm (7 mm/60 mm) P � 0.991

Trunk of the
DFN

44.6 � 9.8 mm (24 mm/76 mm) P � 0.785

Proximal vascular
pedicle

26.2 � 8.1 mm (9 mm/48 mm) P � 0.779

AIS, anterior intermuscular septum of the leg; DFN, deep fibular
nerve.
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as muscle fibers can swell to 20 times their resting size
(Fronek et al., 1987). This might explain why acute or
chronic compartment syndromes are caused by elevat-
ing intramuscular pressure to a point where ischemic
pain occurs (Schepsis et al., 1993).

The description of two separate origins of the fibu-
laris longus muscle has only been mentioned by Par-
sons Schaeffer (1942), Reimann (1984), Bakkum et al.
(1996), and Dellon et al. (2002). Some authors have
additionally described variations like supernumerary
fibular muscles (Gruber, 1887; Hollinshead, 1958;
Alken and Arnold, 1970; Reimann, 1978, 1979;
Platzer, 1991; Tillmann and Töndury, 1998).

The most proximal muscular branch of the DFN
directly pierced the coarse AIS (Fig. 5). The nerve
could not be removed without destroying its fibrous
fixation within the AIS during the dissections. The
trunk of the DFN directly pierced the septum more
distally only in 5.4% of the investigated legs. Accord-
ing to these anchoring mechanisms, the piercing nerve
structures are directly irritated by tension and pres-
sure, e.g., occurring in case of compartment syndrome,
in either the extensor or the fibular compartment of
the leg. The more distally located muscular branches
as well as the majority of the DFNs passed the AIS
through an osteofibrous hiatus (Figs. 5–7), resulting in

Fig. 5. Lateral aspect of a proximal left leg
showing the proximal muscular branch of the deep
fibular nerve (arrow) piercing the anterior intermus-
cular septum of the leg (AIS). The more distally
located branches are running through an osteofi-
brous hiatus (arrowheads) formed by the AIS and
the fibula. The fibularis longus muscle (FL) is re-
flected upwards with its origin still attached to the
fibular head. DFN, deep fibular nerve; SFN, super-
ficial fibular nerve; v, vascular pedicle to the fibu-
laris longus muscle; ta, tendinous arch formed by
the posterior intermuscular septum of the leg and
fibularis longus muscle.

Fig. 6. Antero-lateral aspect of a proximal left
leg. The vascular pedicle (v) to the fibularis longus
muscle (FL) crosses deep to the DFN (arrow). AIS,
anterior intermuscular septum of the leg; H, fibular
head with the superficial portion of the fibularis
longus muscle reflected upwards; E, extensor digi-
torum longus muscle; SFN, superficial fibular
nerve.
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more spacious mobility of the nerves at the level of
the AIS, even though this hiatus was additionally
narrowed by the deep head of the fibularis longus
muscle in 24% (Table 4). In these cases, increased
nerve compression should be expected.

The vascular pedicle to the fibularis longus muscle
arising from the anterior tibial artery within the exten-
sor compartment (Adachi, 1928; Lang and Wachs-
muth, 1972) crossed the trunk of the DFN deep to the
nerve in 15% and superficial to the nerve in 82% of the
legs (Fig. 6). An increase of intramuscular pressure
during compartment syndrome is also caused by di-
minishing venous blood flow (Schepsis et al., 1993). In
consequence, it can be hypothesized that venous di-

latation compresses the crossing nerves, but has not
yet been proved by clinical investigation.

We suggest that it is important for the surgeon to be
aware of the areas where he has to deal with muscular
branches, especially when using the AIS as a landmark
during nerve reconstruction.

In summary, a clear trend could be identified with
hardly significant differences between gender or right
and left leg concerning the branching pattern of the
DFN from a topographical point of view. Even, if the
passing points of the particular branches of the DFN
to the AIS showed a wide spreading in the distances
from the reference point among the individual speci-
mens (Table 3). We confirm that the neck of the fibula
distally to the reference point is not a “safe area”
concerning osteotomies or bone biopsies, which has
been reported previously in literature (Soejima et al.,
1994; Takeda et al., 2001).

The AIS can be detected easily by means of ultra-
sound preoperatively and seems to be an appropriate
reference point and guiding structure for an intraop-
erative assessment of the amount of muscular
branches of the DFN. Due to the wide spreading of
the branches of the DFN within the fibular compart-
ment of the leg and their inevitable closeness to the
AIS, it would make sense to use the AIS as a guiding
structure, when searching the nerve structures, to
guarantee a safe dissection of the passing muscular
branches. Additionally, the variations in the course of
the fibular nerves should be taken into consideration,
as they may cause some topographical confusion
within the dissected region.

TABLE 4. Relationship Between the DFN and the
Fibularis Longus Muscle/AISa

Branching pattern
of the DFN n (%)

Passage of the
DFN at the level

of the AIS n (%)

Between muscle
and fibula

81 (73%) Between AIS and
fibula
(osteofibrous
hiatus)

78 (70.3%)

Between superficial
and deep head of
the muscle

30 (27%) Between AIS and
deep head of
the muscle

27 (24.3%)

Total 111 (100%) 111 (100%)
Correlation

between right
and left leg

P � 0.005b P � 0.076

aAIS, anterior intermuscular septum of the leg; DFN, deep fibular
nerve.
bCorrelation is significant at the 0.01 level.

Fig. 7. Antero-lateral aspect of a proximal left
leg showing the division of the trunk of the deep
fibular nerve (DFN) within the fibular compart-
ment. The terminal branches (arrows) passing the
anterior intermuscular septum of the leg (AIS). E,
extensor digitorum longus muscle, SFN, superficial
fibular nerve.
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In a basic work on the ontogenetic and phyloge-
netic development of the antero-lateral muscles of the
leg, Reimann (1983) has taken over the theories of
Nussbaum (1896) and Ruge (1878b) and described
two principal types of nerve variations: autogenic and
myogenic varieties. Autogenic variety refers to the
distribution of conventional motor and sensory fibers
on non-conventional courses that can be applied to
the observed variations in our study (e.g., the acces-
sory superficial [5.4%] and deep [0.9%] fibular nerves).
According to Reimann, myogenic variety means the
atypical removal of muscles after fixation of the nerve-
muscle relationship during later ontogenetic develop-
ment (e.g., fibularis tertius muscle). The supplying
area of the CFN does not change during development
of the free lower limb.

Regarding the tight constitution of the muscular
compartments formed by the fibrous intermuscular
septa of leg, the nerve-septum relationships, as we
have elucidated in this study, and the varying branch-
ing patterns of the DFN within and partly outside the
fibular compartment, compressing effects on the
nerves must be expected if intramuscular pressure
increases (e.g., compartment syndrome). New clinical
studies are required to investigate the causes of iso-
lated muscle paralyses (e.g., by means of ultrasound)
and to correlate our anatomical findings with clinical
data.
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