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Entrapment neuropathies of the fibular nerve and its branches are often underdiagnosed
due to the lack of reliable diagnosis using clinical examination and electrophysiologic
evaluation. Most fibular nerve compressions may be classified into 2 broad categories:
(a) mechanical causes, which occur at fibrous or fibro-osseous tunnels, and (b) dynamic
causes related to nerve injury during specific limb positioning. Foot drop resulting from
weakness of the dorsiflexor muscles of the foot is a relatively uncommon presentation
and closely related to L5 neuropathy caused by a disc herniation. However, we herein
describe a rare case of usually painless foot drop triggered by a cyst at the proximal
tibiofibular joint compressing the deep fibular nerve. The presence of multilevel disc
diseases made the diagnosis more difficult. Foot drop is highly troubling, and health
care providers need to broaden their search for the imperative and overlapping causes
especially in patients with painless drop foot, and the treatment is variable and should
be directed at the specific cause. The magnetic resonance imaging (MRI), including
high-resolution and 3D MR neurography, allows detailed assessment of the course and
anatomy of peripheral nerves, as well as accurate delineation of surrounding soft-tissue
and osseous structures that may contribute to nerve entrapment. Knowledge of normal
MRI anatomy of the nerves in the knee and leg is essential for the precise assessment of
the presence of peripheral entrapment conditions that may produce painless or painful
drop foot. In conclusion, we stress the importance of preoperative anatomic mapping of
entrapment neuropathies to minimize neurological complications.
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ower limb neurologic symptoms are a common

clinical grievance. Particularly, sciatica is a

frequent complaint in the middle-aged group
with the chief symptom being a pain in the lower back
extending down one or both lower limbs. Rarely it is
accompanied by foot drop when one of its nerve roots
(mainly L5) is severely compressed. A herniated disc at
L4/5 is usually the most common scenario. The other
causes of foot drop include intraneural cyst, synovial
cyst, or even syndesmophyte at the proximal (superior)
tibiofibular (PTF) joint compressing on the common or
the deep fibular nerve. Since the deep fibular nerve is

a motor supply for the anterior compartment of the
leg and the dorsum of the foot muscles, it can cause
painless foot drop, with a small pure patch between
the first and the second web spaces of the toes that is
usually too small to be felt.

AnATOomMY

The PTF joint is a synovial joint formed by the ar-
ticulation of the posterolateral aspect of the lateral
tibial condyle of the tibia medially and the flat facet
of the fibular head laterally forming a plane-type sy-
novial joint. A tense joint capsule surrounds the joint

www.painphysicianjournal.com



Pain Physician: November/December 2016; 19:E1147-E1160

and attaches to the tibia and fibula at the margin of the
articular surface. The anterior and posterior PTF liga-
ments strengthen the joint capsule that runs in a su-
peromedial direction from the head of the fibula to the
tibial condyle. The biceps femoris muscle insertion onto
the fibular head and the lateral collateral ligament
gives the joint an additional strength and support. The
popliteus muscle tendon lies posterior to the joint and
is separated from the lateral tibial condyle by the pop-
liteal bursa that communicates with the tibiofibular sy-
novial cavity. In 10 - 60% of adults, variable synovial
communication between PTF joint and the knee joint
exist and because of this communication, the PTF joint
might be seen as a fourth compartment of the knee to
explain elusive knee problems (1). The common fibular
nerve (CFN) and the nerve to the popliteus innervate
the joint. Having an isolated joint injury to the PTF joint
is rare. PTF injuries more commonly occur in conjunc-
tion with other ligamentous or osseous pathologies.

The sciatic nerve (SN) starts in the pelvis by join-
ing the ventral rami of the L4-S3 SN roots. It leaves the
pelvis through the greater sciatic foramen below the
piriformis and descends between the ischial tuberosity
medially and the greater trochanter laterally in the glu-
teal region. At the superior angle of the popliteal fossa,
the SN divides subsequently into 2 terminal branches
the CFN and the tibial nerve (TN). The SN is a mixed
nerve that contains both motor and sensory fibers. The
motor branches supply the posterior compartment of
the thigh muscles as well as hip and knee joint. How-
ever, sensory branches supply the whole tibial and foot
areas except the anteromedial tibial region and medial
margin of the foot.

The CFN is the smaller of the 2 terminal branches of
the SN. It runs downwards through the popliteal fossa
and closely follows the medial border of the biceps ten-
don muscle. The CPN descends along the lateral aspect
of the popliteal fossa and curves around the antero-
lateral aspects of the fibular head and neck (Fig. 1). It
leaves the popliteal fossa by crossing the lateral head of
the gastrocnemius superficially and passes behind the
head of the fibula. It passes lateral to the anterior com-
partment musculature, winds laterally around the neck
of the fibula, and pierces the peroneus longus muscle.
Here, it divides into the superficial and the deep fibular
nerves (Fig. 1). As the fibular nerve lies on the lateral
aspect of the neck of the fibula, it is subcutaneous and
can be easily rolled against the bone and severely dam-
aged by a direct trauma (Fig. 1). Symptoms of CFN in-
jury (foot drop) may include loss of dorsal flexion, pain,

weakness, numbness, loss of function of the foot, and
high-stepping walk (steppage gait or foot drop gait).

The DFN is mainly a motor nerve supplying the
tibialis anterior, extensor digitorum longus, fibularis
tertius, and the extensor halluces longus. Meanwhile,
its sensory superficial cutaneous supply is limited to the
first web space between the first and the second toes.
It is well accepted that the most common site at which
the CFN is affected by compression, trauma, traction,
masses, and surgery is within and around the fibular
tunnel. A cadaveric study of 26 lower limbs (13 pre-
served adult cadavers; 11 men and 2 women) showed
that several innate, anatomical protective mechanisms
may offer the required protection for the nerve. Tether-
ing of the CFN to both the tendon of the biceps femoris
and the reinforced fascia and the particular arrange-
ment of the deep fascia, fibular head and soleus, and
gastrocnemius muscles are very crucial for its protection
(2). To preserve these mechanisms whenever possible
when decompressing the CFN, the surgical approach
should be planned and varied according to the underly-
ing etiology.

The second branch of the CPN is the superficial fib-
ular nerve (SFN) traveling within the lateral compart-
ment of the leg. Variation of the SFN can, however, ex-
ist even at its origin. A cadaveric study by Deutsch and
associates (3) has shown that in 10% of legs the CFN
divides into deep and superficial branches proximal to
the knee joint. In 30% of the specimens, a separate cu-
taneous branch stemmed from the CFN trunk, a branch
that had not previously been identified in the literature
(3). Distal to the knee joint at the proximal neck of the
fibula, the SFN passes between fibular muscles and the
lateral side of extensor digitorum longus and gives off
motor branches to the fibularis longus and brevis of the
lateral compartment of the leg and sensory innervation
to the anterolateral leg (4).

The SFN (L4-S1) anatomy is often described relative
to the fasciae of the lower leg. The crural fascia invests
all the muscles of the lower leg. Laterally, the crural fas-
cia gives attachment to the intermuscular septum sepa-
rating the anterior and lateral muscle compartments.
Commonly, at about half way down the lower leg, the
SFN pierces the deep crural fascia and becomes sub-
cutaneous over the lateral compartment, running su-
perficially over the extensor retinaculum of the ankle.
The subcutaneous terminal branches of the SFN (medial
dorsal cutaneous nerve and intermedial dorsal cutane-
ous nerve) supply the majority of the skin on the dor-
sum of the foot, excluding web space between hallux
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Fig. 1. Photographs of plastinated (A and B) and cadaveric (C and D) dissected specimens of the lower limb showing the
gross anatomical features and structures of the posterior aspect of the popliteal fossa.

and second digit in addition to the anterolateral distal
1/3 of the leg. Clinically, along its course, the SFN may
be entrapped and stretched during ankle sprains and
ankle twisting or compressed where it exits the deep
fascia of the leg leading to pain and paresthesias over

the dorsum of the foot. Also, the SFN may be directly
damaged by fractures of the proximal fibula or perfo-
rating injury to the lateral leg. These injuries, in turn,
may produce loss of eversion (injury of motor supply
of fibularis longus and brevis muscles) as well as loss
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of sensation over most of the dorsum of the foot and
anterolateral aspect of the distal leg.

CAse REPORT

A 52-year-old woman presented to our hospital
with a 3-month history of left-sided painless foot drop
but with no history of sciatica or lower back pain. She
described her foot drop as a sudden onset. Her mag-
netic resonance imaging (MRI) showed L3/4 diffuse disc
bulge causing canal stenosis and L4/5 and L5/S1 mild
diffuse disc bulge (Fig. 2). On examination, the patient
showed no tenderness on the back. The straight leg

raise (SLR) test was normal bilaterally. She was unable
to dorsiflex her left foot compared with a normal right
foot dorsiflexion.

The MRI lumbar spine findings were not correspond-
ing with the severity of the patient’s symptoms and signs,
mainly the painless foot drop, as she never complained
of back or sciatica due to L5 nerve root compression.

Therefore, a clinical suspicion of a pathology at the
level of the knee joint was raised for which an MRI of
the knee joint was ordered. The result came back show-
ing a 1 cm cyst at the PTF joint along the path of the
deep fibular nerve (Fig. 3).

Fig. 2. MRI lumbar spine. A: Sagittal T2 lumber spine showing multiple disc bulges at L3/L4, L4/L5, and L5/S1. B: Axial T2
at an L3/14 level showing diffuse bulge with canal stenosis. C: Axial T2 at an L4/L5 level showing mild disc bulge narrowing the
right nerve root foramen. D: Axial T2 at an L5/S1 level showing minimal disc bulge with free bilateral neural foramen are.
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Minimally Invasive Surgical Intervention

Patient consent was obtained for a computed to-
mography (CT) guided cyst fenestration, pulsed radio-
frequency modulation, and steroid injection. Under a
complete aseptic environment, a lateral to medial ap-
proach of the left knee for needle insertion was used
under local anesthesia. The needle was then progres-
sively introduced into the middle of the cyst, and 0.2
mL of contrast media was injected to outline the cyst
wall (Fig. 4). Multiple needle tiny fenestrations fol-
lowed by pulsed radiofrequency modulation (tempera-
ture 42° C for 180 seconds, the radiofrequency needle
used was 50 mm with a 5 mm active tip, straight and
sharp) after confirmation of the motor response of the
deep fibular nerve at 0.3 volts that was illustrated by
foot plantarflexion. At the end of the procedure, the
cyst was injected with 1 mL of dexamethasone (4 mg)
and 2 mL of bupivacaine (0.25%).

The patient was referred for a physiotherapy
course one week post-surgical procedure to restore
the muscle strength. Two months later, the patient was
seen again for post-procedural evaluation and assess-
ment. She showed complete resolution of her dorsiflex-
ion of the left foot with normal strength.

Discussion

Sciatica pain is a common complaint among the
middle-aged population. However, the motor deficit is
not as common. Many causes may present with sciatica.
The disc herniation compressing the fifth lumbar nerve
is the commonest cause, the fourth lumbar and the first
sacral are less commonly sources of such pain. Patients
with painless drop foot due to lumbar degenerative dis-
ease usually undergo surgery to improve the dorsiflex-
ion palsy of the ankle. In a recent study of 20 patients
presenting with painless drop foot caused mainly by
impairment of the L5 nerve root, 65% of the patients
recovered from drop foot after lumbar spine surgery
for degenerative lumbar diseases (5). The duration of
palsy had the greatest effect on recovery and improve-
ment of the strength of the tibialis anterior muscle (5).

In most cases, the etiology of the painless drop
foot encompasses a peripheral injury to the CFN. These
patients usually present with lower motor neuron find-
ings on clinical examination. In contrast, if upper mo-
tor neuron findings are present, a central lesion should
be suspected, and appropriate imaging studies are
performed.

Other less known causes are compression of the
common or the deep fibular nerve at the PTF joint such

Fig. 3. A: Axial MRI T1 FATSAT with contrast showing
an enhancing wall cyst at the PTF joint. B: Coronal MRI
PD FATSAT is showing high signal intensity cyst at the

PTF joint.

as calcified syndosmosis or tumors (e.g., chondrosar-
coma) which sometimes could be diagnosed by plain
radiograph. Our case had a unique cause that of a sy-
novial cyst in close vicinity of the DFN that usually cause
painless drop foot. This case presented a challenge of
double causes in the same region which made the diag-
nosis even more difficult.
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Fig. 4. Axial CT guided needle advancing into the cyst
before (A) and after (B) contrast injection into the cyst.

It was clearly explained to the patient that we
needed to treat 2 different pathologies, her sciatica
due to irritation of the left L4 and L5 nerve roots and
the foot drop caused by compression of the DFN at the
PTF joint. Earlier, Robin and coworkers (6) reported a
painless foot drop case with sudden onset of acute fibu-
lar neuropathy during a golf game and axonal loss and
probably proximal conduction block resulting from a
ganglion cyst. MRI demonstrated a mass arising from
the PTF joint extending along the CFN (6). Interestingly,
Gilchrist et al (7) described a case with painless foot
drop and lower motor findings on examination that

was diagnosed with multiple sclerosis. This case demon-
strates that painless foot drop can disguise under mul-
tiple sclerosis in some patients (7).

Foot drop can be temporary or permanent and is a
symptom of an underlying problem, rather than a dis-
ease itself. A variety of specific pathological and clinical
conditions could be associated with or causing the drop
foot. The causes of foot drop may be allocated into 3
broad categories: neurologic, muscular, and anatomic.
Neurological conditions (brain or spinal disorders) in-
clude stroke, multiple sclerosis, Parkinson’s disease, and
motor neuron diseases such as multiple sclerosis, cere-
bral palsy, and Charcot-Marie-Tooth disease. Most com-
monly, foot drop is caused by an injury to the fibular
nerve because it is located very superficially. It may be
damaged easily and is associated with pain or numb-
ness along the shin or the top of the foot. Sports in-
juries, hip or knee replacement surgery, spending long
hours sitting cross-legged or squatting, diabetes, child-
birth, a large amount of weight loss, or injury to the
nerve roots in the spine are a few of the conditions that
damage or press the peroneal nerve. Also, drug toxici-
ties (adverse reactions to drugs or alcohol) may lead to
drop foot. Muscle disorders that cause the muscles to
weaken progressively or deteriorate may cause foot
drop. Although less common, muscle diseases such as
muscular dystrophy, amyotrophic lateral sclerosis (Lou
Gehrig’s disease), or polio may produce drop foot. Foot
drop is highly troubling, and health care providers need
to be aware that these causes may overlap, and the
treatment is variable and should be directed at the spe-
cific cause. Broadening the search of the cause of the
foot drop is imperative, especially in the patients with
painless drop foot.

Exceptional Causes of Fibular Nerve Palsy
Common fibular nerve palsy is mostly related to in-
ternal or external compression. The external compres-
sion may be related to trauma such as knee fractures,
total knee arthroplasty, or hematoma after a direct
blow. Several unprecedented causes of fibular nerve
palsy were reported in the literature. Recently, a case
of a DFN palsy in an adolescent boy that coincided with
a significant growth spurt and producing transient
neurapraxia was reported. This growth spurt resulted
in temporary compression of the DFN at the level of the
knee (8). In another uncommon fibular nerve palsy, the
nerve was entrapped on the head and the neck of the
fibula by compression stockings (used for prophylaxis of
deep venous thromboembolism after surgery) (9). The
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patient had left foot drop and difficulty in walking dur-
ing gait assessment. The needle electromyography con-
firmed total axonal degeneration of the left CFN with
denervation potentials. After surgery, the compres-
sion stockings had rolled down, and a linear impres-
sion mark was observed under its upper edge at the
proximal part of the left cruris. This case pointed to the
importance of the size and length of the compression
stockings and proper skin control in avoiding the risk
for fibular nerve palsy (9). In another unique case, the
DFN as well as the anterior tibial artery and vein were
entrapped by a spiral distal tibial shaft fracture, causing
partial non-union in the absence of clinical symptoms
or signs of neurovascular entrapment. This case stressed
the importance of recognizing the distinct possibility of
entrapment and injury to the CFN as well as the anteri-
or tibial vessels when managing a fracture involving the
distal third of the tibial shaft (10). Entrapment of the
DFN may also result from a spiral fibular fracture (11).
The CFN palsy also could be due to a posttraumatic he-
matoma after a sport-related injury that may clinically
present with muscle weakness with or without sensory
abnormality (12).

The anatomic variant at the knee joint, such as the
presence of fabella, may compress the CFN. Fabella is an
accessory ossicle or fibrocartilaginous typically found in
the lateral head of the gastrocnemius in approximately
20% (range 10 — 30%) of the population. The fabella
articulates with its respective (medial or lateral) femo-
ral condyle. A case in a 67-year-old man with pain down
the lateral aspect of the left lower limb of 18 months
duration was diagnosed with a palpable fabella. Nerve
conduction studies confirmed a CFN neuropathy at its
level, and the dynamic ultrasound scan and MRI of the
knee showed the fabella to be impinging on the nerve
(13). The patient recovered fully after one year follow-
ing the excision of fabella.

Superficial nerve injuries are very common during
varicose vein surgery. Preoperative anatomic mapping of
the highly variable venous and neural systems in the area
of ablation is essential to minimize neurological compli-
cations. Although the use of minimally invasive proce-
dures has remarkably reduced the likelihood of neural
injury, endovenous laser ablation and endovenous ra-
diofrequency ablation were recently reported to cause
neural damage in the lower limb during surgical vein
stripping. Shahid and coworkers (14) reported 2 unique
cases: ablation of the lesser saphenous vein that resulted
in injury to the proximal common peroneal and tibial as
well as distal sciatic nerves, and ablation of the vein of

Giacomini that led to a CFN injury. Similarly, another 2
cases of CFN injury after small saphenous vein stripping
were described and stressed the importance of careful
preoperative ultrasonographic investigation of the anat-
omy of the vein. Further, determining the location of the
saphenopopliteal joint, and careful dissection far from
fibular nerve and restricted to the popliteal fossa should
be implemented during vein stripping (15).

Though unusual, in a suddenly isolated foot
drop caused by an infarction in the primary motor
cortex, a patient presented with mimicking lumbar
radiculopathy (16). In an unusual incident, Kyavar and
Heckmann (17) described a case of a 48-year-old other-
wise healthy man presenting with a bilateral common
fibular palsy due to lifting weights and his upper body
from a deep squatting position with broadly positioned
legs akimbo in a hitherto unusual intensity. The authors
considered 2 pathophysiological mechanisms. The first
is the stretching of the nerve at the fascia of the fibular-
is longus muscle and along the fibula neck. The second
is the compression of the nerve while squatting with
weights loaded and with strongly activated anterior
tibial and peroneal muscles (17). The possibility of both
central and peripheral causes should be always consid-
ered when dealing foot drop cases.

In a 6-year-old child presented with subacute foot
drop. Neurophysiologic and radiologic studies revealed
a fibular nerve compression secondary to fibular exosto-
sis (a benign new growth projecting from a bone surface
and characteristically capped by cartilage) (18). Interest-
ingly, further neurophysiologic and ultrasonographic
evaluation showed the presence of an accessory fibular
nerve branch that caused gastrocnemius involvement.
In a study of 17 children with pediatric fibular mono-
neuropathies, 16 children (94%) and one child (6%)
presented with foot drop and lower extremity pain, re-
spectively (19). Causes included compression in 10 chil-
dren (59%), trauma in 3 children (18%), entrapment in
3 children (18%), and indeterminate in one child (5%).
Further, the level of the pediatric fibular mononeuro-
pathic lesion was the CFN in 10 children (59%), the DFN
in 2 children (12%), and the SFN in one child (5%) (19).
Although very rare, pseudoaneurysms of the popliteal
artery in the case of a 4-year-old boy presenting with a
painful palpable mass in the right popliteal fossa due
to blunt trauma 2 years earlier showed mild, painless
right foot-drop and difficulty toe-walking on the same
side (20). Neurological examination accompanied with
triplex ultrasound and CT-angiography demonstrated a
mild, isolated, peripheral mononeuropathy of the right
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fibular nerve (20).

In summary, peripheral nerve entrapments are a
relatively rare and heterogeneous group of nerve dis-
orders including a wide variety of etiologies and clinical
presentations (21). Neuropathies of the lower limbs are
often encountered after trauma or iatrogenic injury or
by entrapment at areas of anatomic restriction. Symp-
toms may initially be concealed by concomitant trauma
or recovery from surgical procedures (22). A thorough
understanding of the motor and sensory functions of
the lower limb nerves is crucial in recognizing and local-
izing nerve injury.

Ganglion Cysts

Ganglion cysts causing peripheral neuropathies in
the lower limbs are rare and unlikely to cause severe
complications. The most frequent location of occur-
rence is the CFN and its branches, at the level of the
fibular neck. Few cases were reported in the literature
describing painless drop foot with rare causes. A case
of sudden onset of DFN neuropathy with axonal loss
and proximal conduction block resulting from a gan-
glion cyst was reported in which the MRI demonstrated
a mass arising from the PTF joint extending along the
fibular nerve (23). Recently, Ozend et al (24) described a
case of a patient who was referred to a vascular surgeon
with a diagnosis of vascular intermittent claudication
and deep venous thrombosis. The Doppler ultrasound
examination of the lower extremity and calculation of
the ankle-brachial index found no abnormal pathologi-
cal findings. However, careful physical examination re-
vealed soft swelling and tenderness around the fibular
head and neck accompanied by weakness in the foot
eversion and dorsiflexion. Unlike our case, the patient
had pain and tingling in the distribution of the fibular
nerve. Electromyogram assessment and physical exami-
nation confirmed a diagnosis of compression neuropa-
thy of the CFN by a lesion at the right PTF region. MRI
revealed a fluid-filled, lobulated mass indicating a gan-
glion cyst. One month after decompression, the patient
recovered completely. Fast diagnosis and instantaneous
management are essential for rapid and comprehensive
recovery (24). A synovial cyst is a rare cause of compres-
sion neuropathy, and its differential diagnosis can be
misleading but can be treated easily with surgical ex-
cision. In a 30-year-old patient admitted with abrupt
drop foot was diagnosed with DFN palsy due to com-
pression of a synovial cyst (25). Very recently, Lai and co-
workers (26) diagnosed a similar case where a ganglion
cyst compressed the CFN at the fibular head causing a

foot drop using a combination of ultrasound imaging
and electrodiagnostic studies.

Fibular nerve entrapment is most common in the
popliteal fossa but is rarely caused by a ganglion. Syno-
vial cysts are fluid-filled masses lined with synovium and
situated within or around joints. The main symptoms
are pain and/or neurological deficits. A recent study of
17 cases with clinical compression neuropathy caused
by para-articular cysts proposed the unifying articu-
lar theory to clarify its true etiologic nature (27). The
authors used 8 intraneural and 9 extraneural cysts to
propose a diagnostic protocol that includes electromy-
ography and ultrasound, followed by MRI to character-
ize the cyst and achieve the optimal patient outcome
(27). The proposed treatment protocol for all atypical
peripheral compression neuropathies comprises of (1)
ligation of the pedicle connecting the cyst with the af-
flicted joint, (2) decompression of the nerve, and (3) dis-
articulation of the PTF joint (in the case of fibular nerve
involvement). This protocol produced good to excellent
outcome, and cyst recurrence was only observed in 3
intraneuronal cases (18%). The early correct diagnosis,
simple exoneural dissection, and atraumatic epineu-
rotomy are necessary for the successful treatment of
fibular intraneural ganglion. Three 3 cases with fibular-
intraneural ganglion were operated on with extraneu-
ral decompression and epineurotomy within 4 months
after commencing of drop foot, 2 cases demonstrated
intraneural ganglion connecting to the articular branch
and traversing to the deep and common fibular nerve
(28). The disruption of the stalk in the articular branch
is a key point to prevent recurrence. In a case of foot
drop due to an extraneural ganglion of the PTF syndes-
mosis palsying the DFN, the diagnosis was made preop-
eratively using MRI (29). After correctly identifying and
tracing the common peroneal nerve and its branches,
the ganglion cyst was removed, the patient was pain-
free and asymptomatic except for cutaneous anesthesia
in the distribution of the deep peroneal nerve (29).

Although compressions of the CFN by synovial cysts
are rare, 60 cases have been described since 1921 (30).
Ghossain et al (31) reported a case of compression of the
fibular nerve by a simple extraneural ganglion and em-
phasized considering this diagnosis in every patient who
is complaining of pain or paralysis in the territory of the
fibular nerve (31). The prognosis depends on early diag-
nosis, non-mutilating surgery for the nerve, and ligation
of an eventual stalk joining the ganglion to the articula-
tion. In another 2 cases of unenhanced lesion of mucoid
density cysts of the CFN at the knee, CT scanning was
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used as a diagnostic tool followed by surgical removal
(32). In a 7-year-old child, extrinsic compression palsy of
the fibular nerve by a painful synovial cyst developed
from the PTF joint was diagnosed by an electromyogram
and an MRI (30). In all cases, recurrence is not infrequent
and the longer the delay before intervention, the less
satisfactory the recovery will be. In 1998, De Schrijver
and colleagues (33) reported 3 cases of ganglion cysts
arising from the PTF joint and compressing the CFN. In
one instance the ganglion cyst arising from the PTF joint
found its course along the CFN causing pain, but no neu-
rological deficit. In the other 2 cases, the cysts caused
only a progressive fibular nerve palsy (33). In 3 cases of
synovial cysts of the PTF joint reported in another studly,
an intramuscular cyst was found to be responsible for pa-
ralysis of the anterolateral leg muscles (34). In a unique
case of a 55-year-old man with swelling in the region of
the right leg with a one-week history of foot drop, MRI
revealed a lobulated, elongated cystic-appearing mass
anterior to the head of the fibula (35).

The synovial cysts of the PTF joint exist in 2 macro-
scopic forms: extraneural cysts and intraneural cysts. A
literature review of pediatric cases of CFN palsy due to
extraneural cysts showed 3 pediatric cases and about
60 cases reported in adults (6). In children, this uncom-
mon condition must be diagnosed and treated rapidly
because a full clinical recovery is conceivable even in
the presence of severe clinical and electrophysiological
symptoms. However, follow-up is needed because re-
currence is possible (6).

Pathogenesis of Ganglion Cysts

The pathogenesis of para-articular cysts is still
poorly understood and controversial. The simple (extra-
neural) cysts are thought to be stemming from joints,
but connections do not always exist (articular theory).
However, many intraneural ganglion cysts are formed
within nerves or vessels according to the degenerative
theory. Spinner and coworkers (36-40), who extensively
have studied the different aspect of fibular cysts and
their pathogenesis and managements, believe that sim-
ple and complex ganglion cysts are joint-related (articu-
lar theory), but joint connections are often not readily
identified with routine imaging or at surgery . A recent
review study of 17 cases of clinical compression neurop-
athy caused by para-articular cysts (8 intraneural and 9
extraneural cysts) were attributed to the articular theo-
ry (27). Not identifying and/or treating joint connections
frequently leads to cyst recurrence. To enhance the visu-
alization and identification of these joint connections,

the Spinner group created a 3D rendering technique to
demonstrate potential joint connections of simple and
complex cysts localized to the knee and PTF joints in
4 patients with fibular neuropathy (36). Postoperative
MRIs, which were done more than 6 months later, con-
firmed that there was no recurrence, and the 3D tech-
nique allows visualization of “occult” connections not
readily identified with standard MRI and reduces the
misdiagnosis and cyst recurrence (37). Furthermore, the
3D techniques highlight the important adjacent ana-
tomical structures and their relationships with the gan-
glionic cysts. The study concluded that the joint-related
cysts have a common pathogenesis. These cysts dissect
through a capsular rent and follow the path of least
resistance. They may form simple cysts by dissecting out
into the soft tissue or more complex cysts by dissecting
within the epineurium of nerves or adventitia of ves-
sels (along an articular branch) or various combinations
of all of these types of cysts (36). Later, analysis of 20
surgically confirmed cases of para-articular cysts aris-
ing from the superior tibiofibular joint revealed that 12
cases of fibular intraneural ganglia and 8 cases of ex-
traneural ganglia were connected to the PTF joint (37).
The intraneural ganglia were tubular while the extra-
neural ones were more mass-like. The reproducible MRI
identified the joint connection (the tail sign) in para-
articular cysts. Further, it distinguished between fibu-
lar intraneural and extraneural ganglia (the transverse
limb sign and the signet ring sign) at the PTF joint with
accuracy and confidence and with subsequent improve-
ment in treatment and patient outcomes (37). Rupture
of ganglionic cysts is a frequent complication. In a 20 of
38 intraneural ganglionic cases, Shahid and coworkers
(40) showed that the extraneural rupture of an intra-
neural cyst is due to increased intraarticular pressures
transmitted within the cyst and/or elevated extrinsic
pressure delivered to the cyst, such as by trauma, similar
to the etiology of the rupture of extraneural ganglion
cysts (40). The MRI showed signs of rupture as T2 hyper-
intense fluid surrounding intermuscular fascial planes
and enhancement with intravenous contrast consistent
with inflammation with a mean maximal diameter of
the ruptured intraneural cysts statistically significantly
smaller than that of the unruptured cysts (40). Earlier, it
was demonstrated that tibial intraneural ganglia in the
popliteal fossa are derived from the posterior portion
of the PTF joint, in a mechanism similar to that of fibu-
lar intraneural ganglia, which arise from the anterior
part of the same joint (38).
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Exceptional Ganglion Cysts

The origin of complex intraneural cysts remains
unsettled even with recent emerging signs to support
their articular origin. The co-existence of intraneural
and adventitial cysts has been described due to the
proximate neurovascular bundle, i.e., the articular
(neural) branch and vessels at the joint capsule. Hébert-
Blouin et al (41) described and characterized the adven-
titial component originating from the PTF joint in pa-
tients with fibular (n = 24) and tibial (n = 7) intraneural
ganglion cysts. Eleven patients with fibular intraneural
ganglion cysts were identified as having a co-existing
adventitial component with an extension from the an-
terior part of the PTF joint capsular vessels and along
the anterior tibial vessels. The reproducible anatomy
permitted the identification of an imaging pattern: the
“vascular U” sign, consisting of cystic anterior tibial ves-
sels running through the interosseous membrane be-
tween the proximal tibia and fibula and seen on axial
MRIs that were taken at the level of the fibular neck in
all cases (41). Intraneural ganglia with extensive longi-
tudinal involvement and remote from a joint have been
thought not to have articular connections. The extreme
longitudinal propagation of intraneural ganglia makes
decompression, and its resection, difficult and leads to
intraneural recurrence and poor neurological recovery
(42). A patient with a moderate tibial neuropathy was
found to have a tibial intraneural ganglion with the
cyst's origin from the posterior portion of the PTF joint,
with proximal extension within the sciatic nerve to the
lower buttock region. Surprisingly, another patient,
re-examined 22 years after surgery, had an extensive
fibular intraneural ganglion that extended into the SN
from the knee to the buttock with a joint connection
to the anterior portion of the PTF joint from the fibu-
lar articular branch as well as recurrent cyst within the
fibular and tibial nerves. The 2 cases demonstrated rep-
resent extreme examples of other more typical intra-
neural cysts and follow the articular (synovial) theory.
The degree of longitudinal extension is probably due
to high intraarticular pressures within the degenerative
joint of origin (42). Alarming progression of a PTF joint
ganglion cyst in the fibula that was laid-back for at
least 12 years caused destructive and extensive changes
in the fibula over a period of 6 years after a total knee
arthroplasty (43). Awareness of such a lesion can aid in
the diagnosis and prevention of unnecessary aggressive
management.

A unique case of intraneural ganglion cyst affecting
the DFN was inferred to cystic adventitial disease (CAD)

of the popliteal artery (44). In this case, it was shown
that an articular (neural) branch is the conduit between
the PTF joint and the main parent nerve for which epi-
neurial dissection of joint fluid can occur. The authors
hypothesized that the same principles would apply to
CAD and that an articular (vascular) branch would be
the conduit from the knee joint leading to dissection
of the main parent vessel. Using high-resolution MRI
prospectively and intraoperatively, 2 cases with a joint
connection through the middle genicular artery (MGA)
were identified. The unifying articular theory and the
principles introduced for intraneural ganglion cysts ap-
ply equally to common and rare sites of adventitial cysts
(44). Recently, a new pattern of cyst occurrence in the
subparaneurial compartment of the nerve was studied
in 63 (56 fibular and 7 tibial) intraneural ganglion cysts
in the knee region (45). Six rare cases (5 in the CFN and
one in the tibial nerve) were identified with evidence
of cyst in the subparaneurial compartment with a new
complex lobulated MRI pattern, and their pathogenesis
was attributed to the unifying articular theory (45).

Diagnosis of Fibular Nerve Injury (Foot Drop)

Appropriate diagnosis of drop foot necessitates
the skillful attention of experienced neurologists and
nerve specialists. The proper diagnosis requires a com-
prehensive clinical exam, including neurological exams,
complete medical history, and electrical testing. Also,
imaging studies, such as x-rays or high-resolution 3-Tes-
la MRI are valuable diagnostic tools. It is crucial to de-
termine the exact cause of foot drop so a proper treat-
ment strategy is planned. The awareness of unique and
exceptional causes that may produce painful or painless
foot drop is the very essential following basic routine
foot drop expected origins.

Electrodiagnostic studies are a valuable diagnostic
tool for ganglion cysts. A well-designed electromyogra-
phy investigation can assist in the confirmation and lo-
calization of a nerve lesion, assess severity, and evaluate
for other peripheral nerve lesions, such as plexopathy
or radiculopathy (22). Further, high-resolution imag-
ing arthrography, especially with physiological loading
and delayed imaging, can demonstrate the difficult or
undetected communication between the tibiofemoral
and PTF joints more consistently than unenhanced ana-
tomic studies (46). The association of ultrasonographic
and neurophysiologic studies is crucial in identifying
the etiopathological mechanism and anatomical pic-
ture and provides clinicians and surgeons with valuable
information in planning the best therapeutic approach
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(18). As an example, a rare tibial intraneural ganglion
cyst (derived from the posterior aspect of the PTF join)
with co-existing adventitial cysts may be visualized with
the vascular U sign. This new imaging pattern can im-
prove the identification of adventitial cysts at the level
of the PTF joint (41).

It is worth noting that the normal anatomic and
pathologic relationships of the CFN in the surrounding
area of the fibular neck/head region can be recognized
readily and reliably on single axial images. This knowl-
edge assists in the interpretation of the main features
of fibular intraneural ganglia and the establishing of
their accurate diagnosis (rather than extraneural gan-
glia) and pathogenesis from an articular origin (rather
than from de novo formation). This technique can pro-
vide radiologists and surgeons with rapid and repro-
ducible diagnosis and treatment planning. The relative
rarity of fibular intraneural cysts and physicians’ (radi-
ologists and surgeons) inexperience with them and the
complexity of their findings make them frequently mis-
diagnosed, and joint communications are not appre-
ciated preoperatively or intraoperatively. As a result,
outcomes are suboptimal and recurrences are common
(39).

Tatagiba and coworkers (47) presented 2 differ-
ent types of ganglion affecting the peripheral nerves:
extraneural and intraneural ganglion. The intraneural
ganglion is an uncommon lesion that affects the nerve
diffusely, making total removal of all cysts semi-impos-
sible due to the intimate involvement of nerve fascicles
within the cysts (30,47). Although still controversial, 2
possibilities are available: the opening of the epineural
sheath lengthwise and pressing out the lesion or resec-
tion of the affected part of the nerve and performing a
nerve reconstruction (47). In contrast, the postoperative
clinical evolution of the extraneural ganglion is very fa-
vorable. Surgically, a longitudinal incision in the nerve
to lay the cyst flat should be made to find and ligature
the pedicle that passes by the articular nerve ending of
the fibular nerve to avoid recurrence. It is necessary to
remove the cyst cautiously and to disconnect it from the
nerve endings (30). In 2 cases of compression neuropa-
thy of the CFN caused by an extraneural ganglion, the
combination of MRI and ultrasonography was found to
be useful for the accurate diagnosis of this condition
followed by microsurgical exploration as soon as pos-
sible (48).

In a recent retrospective analysis of 22 patients that
underwent decompressive surgery of the CFN (49), the
pre- and post-operative workup revealed that 74% of

patients (14 out of 19) with motor weakness improved,
as did 68% with sensory dysfunction. Sixty-nine percent
with foot drop improved to have no foot drop, most of
these underwent surgery within 12 months of symptom
onset (OR 14.7, 95% Cl 1.4 - 133.5). This study conclud-
ed that patients with foot drop progressed significantly
better if their duration of symptoms before surgery
was less than 12 months (49). In another retrospec-
tive review of 15 patients (mean age, 32 years) treated
with neurolysis, 10, 3, and 2 patients were diagnosed
with idiopathic CPN entrapment, indirect nerve injury
with CFN paralysis due to an ankle injury, and postural
CPN compression, respectively. Mean time to manage-
ment was 7 months (50). Nine out of 10 patients with
idiopathic CPN entrapment syndrome had excellent or
good outcomes. Maalla and coworkers study (50) rec-
ommended performing surgery between the third and
fourth months in patients with persistent symptoms or
incomplete recovery, even in forms confined to sensory
dysfunction documented by electrophysiological test-
ing. Time to recovery is shorter after surgical decom-
pression than with rehabilitation therapy (50).

The severity and the original cause of the drop foot
determine the treatment approach. Treatment for fibu-
lar nerve injury (foot drop) could be nonsurgical such
as orthotics (braces or foot splints), physical therapy
(gait training), or surgical intervention. The surgical ap-
proach may be recommended for decompression sur-
gery, nerve sutures, nerve grafting, or nerve transfer or
tendon transfer. Surgical fibular nerve decompression
for intraneural and extraneural ganglionic cyst is highly
recommended following correct diagnosis. Care must
be taken to remove the cysts and the articular connec-
tions or communications completely (51). The extensive
intraneural cysts can be treated successfully by discon-
necting the affected articular branch and by resection
of the joint of origin, rather than by a more aggressive
operation ressecting the cyst and cyst wall (42). Recent-
ly, the layered “U” technique for fibular intraneural
ganglia was used to dissect down in parallel to the U-
shaped course of the articular branch to provide opti-
mal visualization and avoid injury to major branches of
the nerve (52). This pathoanatomic approach provides
direct and safe exposure of the articular branch of the
CFN. A study of 9 patients with clinical and radiologi-
cal diagnosis of a ganglion cyst involving the PTF joint
concluded that where there is refractory disease with
progressive nerve symptoms and evidence of nerve
sheath involvement, joint excision by proximal fibulec-
tomy gives a satisfactory functional result in controlling
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disease and preventing further nerve damage (53). The
result of the surgical procedure depends on the etiol-
ogy of the CFN lesion (54).

ConcLusIONS

Entrapment neuropathies of the fibular nerve and
its branches are often underdiagnosed due to the lack
of reliable diagnosis using clinical examination and
electrophysiologic evaluation. Most fibular nerve com-
pressions may be classified into 2 broad categories: (a)
mechanical causes, which occur at fibrous or fibro-os-
seous tunnels, and (b) dynamic causes related to nerve
injury during specific limb positioning (55). The MRI,
including high-resolution and 3D MR neurography, al-
lows detailed assessment of the course and anatomy
of peripheral nerves, as well as accurate delineation
of surrounding soft-tissue and osseous structures that
may contribute to nerve entrapment. Knowledge of

normal MRI anatomy of the nerves in the knee and leg
is essential for the precise assessment of the presence
of peripheral entrapment conditions that may produce
painless or painful drop foot. Complex symptomatic
ganglion cysts arising from the PTF joint are not an un-
common presentation in specialist knee clinics and can
be managed by aspiration or excision. There is, how-
ever, a high rate of recurrence and often there is in-
creasing involvement of the CFN and its branches, and
permanent nerve damage may result. These situations
can pose substantial diagnostic challenges, owing to
both the diversity of symptoms these patients display,
along with the anatomic variation that exists between
individuals. Precise knowledge of the basic course, the
standard motor and sensory distributions of each of the
peripheral nerves, and careful use of imaging or elec-
trodiagnostic testing can significantly assist in arriving
at a correct diagnosis and treatment (21).
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