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Deep peroneal neuropathy induced by prolonged squatting: a case report
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Prolonged squatting is a well-documented cause of common peroneal neuropathy, wherein the common peroneal nerve is thought to be compressed between the biceps femoris tendon and the lateral head of the gastrocnemius muscle or the fibular head. However, deep peroneal neuropathy resulting from prolonged squatting has not been previously reported. We present the case of a tile installer who developed unilateral deep peroneal neuropathy following extended squatting, diagnosed through ultrasonography, which identified the bilateral division of the common peroneal nerves between the knee joint and the fibular head. This case underscores the value of ultrasonography, particularly when electrodiagnostic results are inconsistent with clinical expectations.
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Introduction

Peripheral nerves are susceptible to entrapment within anatomical structures or compression from external pressure, leading to compressive neuropathy. Such compression may be caused by bone, bony callus, synovial thickening, ganglia, tumors, fibrous bands, or muscle (Fabre et al., 1998). Certain areas of the body are anatomically predisposed to compression, with the fibular head being a common site for such occurrences. Common peroneal neuropathy at the fibular head is one of the most frequent compressive neuropathies affecting the lower extremities. The common peroneal nerve wraps around the fibular head and neck, where it adheres closely to the periosteum, rendering it particularly vulnerable to compression (Craig, 2013). This condition can lead to foot drop and tingling pain in the lower extremities, necessitating differential diagnosis from other conditions like radiculopathy (Marciniak, 2013). Therefore, identifying the precise cause of neuropathy is crucial. Established causes include leg-crossing, dilated veins, drastic weight loss, schwannoma, neurofibroma, pneumatic compression, and ganglion cysts (Patel et al., 2013). Prolonged squatting is also recognized as a cause of common peroneal neuropathy, where the nerve is believed to be compressed between the biceps femoris tendon and the lateral head of the gastrocnemius muscle or the fibular head (Babayev et al., 1998). However, deep peroneal neuropathy resulting from prolonged squatting has not been previously reported. We present the case of a tile installer who developed unilateral deep peroneal neuropathy following prolonged squatting.



Case presentation

A 27-year-old man presented with a 3-week history of right foot drop. The onset of symptoms occurred 1 week after he had spent over 8 h squatting and kneeling on his right knee while installing tiles (Figure 1). Seven days into the tile installation, he began experiencing tingling sensations in his right leg. His medical history was unremarkable, with no prior neuropathy or significant family history. He also reported no history of low back pain, and lumbar spine magnetic resonance imaging performed at another hospital was normal. Neurological examination revealed weakness in right ankle dorsiflexion, graded as 1 on the Medical Research Council (MRC) scale, and in right toe dorsiflexion, graded as 3 on the MRC scale. Sensation in the first web space of the right foot dorsum was diminished.
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FIGURE 1
Lateral view of the flexed right knee of the patient, highlighting the anatomical structures surrounding the peroneal nerve.


Nerve conduction studies and electromyography were conducted. The nerve conduction study showed normal compound muscle action potentials (CMAPs) in the right peroneal nerve when recorded from the extensor digitorum brevis (EDB) muscle and stimulated at the ankle and popliteal fossa. However, CMAPs recorded from the tibialis anterior (TA) muscle displayed reduced amplitude compared to the contralateral side. Superficial peroneal and sural sensory nerve action potentials were within the normal range. Needle electromyography revealed abnormal spontaneous activities in the right EDB and TA muscles, along with large motor unit action potentials (MUAPs) in the EDB muscle. No abnormalities were found in muscles innervated by the superficial peroneal nerve (Table 1).


TABLE 1 Electrodiagnostic study findings.
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Given that our findings differed from the common peroneal neuropathy associated with squatting reported in the literature, we performed additional ultrasonography. Ultrasonographic evaluation revealed that, bilaterally, the common peroneal nerves divided between the knee joint and the fibular head rather than at the fibular neck. Marked swelling of the right deep peroneal nerve was observed at the fibular head level, while the left deep peroneal nerve showed no abnormal echogenicity or swelling (Figure 2). Consequently, we diagnosed the patient with right deep peroneal neuropathy and initiated rehabilitation, including range of motion exercises, strengthening exercises, and electrical stimulation therapy.
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FIGURE 2
Transverse sonograms of the right (A–C) and left (D–F) tibial nerve, common peroneal nerve, deep peroneal nerve (arrowhead), and superficial peroneal nerve (white arrow) captured at the popliteal fossa, between the knee joint and fibular head (FH), and at the level of the fibular head (FH). The sonograms reveal bilateral division of the common peroneal nerves between the knee joint and fibular head rather than at the fibular head level, along with hypoechoic swelling of the right deep peroneal nerve. The cross-sectional area (CSA) of the right deep peroneal nerve was 4.2 mm2, compared to 2.2 mm2 for the left deep peroneal nerve. TN, tibial nerve; CPN, common peroneal nerve; BF, biceps femoris; GcM (lat), lateral head of gastrocnemius; FH, fibular head.


Three months later, the patient returned for a follow-up visit, during which a repeat electrodiagnostic study was performed. The CMAPs recorded from the TA muscle had improved, showing no side-to-side difference. However, abnormal spontaneous activities persisted in the right EDB and TA muscles on needle electromyography. High amplitude MUAPs and polyphasic MUAPs indicate reinnervation through collateral sprouting (Preston and Shapiro, 2002). Additionally, large MUAPs were noted in the right EDB, and polyphasic MUAPs were observed in the right TA muscle, suggesting ongoing nerve regeneration. Motor strength in the right ankle and great toe had improved to MRC grade 4.



Discussion

Our report highlights a case of unilateral deep peroneal neuropathy resulting from prolonged squatting in a tile installer. The common peroneal nerve is particularly vulnerable to injury due to its superficial course at the level of the fibular head (Bonfiglioli et al., 2015). Consequently, positions such as sitting cross-legged and lying down are known to precipitate common peroneal neuropathy (Yu et al., 2013). Squatting is also recognized as a risk factor, and several studies have documented cases of common peroneal neuropathy associated with this posture (Kodaira et al., 2017; Toğrol, 2000; Kumar et al., 2021). Based on the patient’s history and physical examination, we initially diagnosed common peroneal neuropathy due to prolonged squatting. Previous studies have reported bilateral common peroneal neuropathy following squatting (Kodaira et al., 2017; Toğrol, 2000; Yildirim and Temel, 2023). However, given that our patient presented with unilateral symptoms, we asked him to replicate the posture he adopted while installing tiles. It became clear that only his right knee had been kneeling, explaining the unilateral presentation. Additionally, the absence of recurrent symptoms and a notable family history ruled out further evaluation for hereditary neuropathy with liability to pressure palsies.

The nerve conduction study and needle electromyography suggested injury confined to the deep peroneal nerve, while the superficial peroneal nerve remained intact. Typically, isolated injury of the deep peroneal nerve can be suspected as anterior tarsal tunnel syndrome, where entrapment occurs under the extensor retinaculum at the ankle (Andresen et al., 1992). However, this possibility was excluded in this patient based on electrodiagnostic studies, which revealed abnormal findings in the TA muscle. Electrodiagnostic studies are instrumental in localizing peripheral nerve lesions and predicting prognosis (Huynh and Kiernan, 2011). But in our nerve conduction study, the EDB muscle was only mildly affected, but the TA muscle was severely affected. Previous studies suggested that the nerve fibers to TA muscle are located most medially in the internal fascicular anatomy of peroneal nerve (Sunderland, 1978). This anatomical positioning may explain why the TA muscle was severely affected. Also, the difference in conduction velocity on the affected side was not prominent. Generally, persistent compression may eventually lead to axonal loss (Malik et al., 2023). Also, in compression neuropathies, various grades of peripheral nerve injury, such as neuropraxia, which can causes conduction blocks can occur (Drăghici et al., 2023). In axonal loss lesions, conduction velocity and distal latency can be normal, provided that the largest and fastest conducting axons remain intact (Preston and Shapiro, 2020). In our case, conduction velocity on the affected side was slightly decreased, suggesting that fast conducting axons were somewhat preserved. However, other axons may have experienced demyelination. Therefore, checking CMAP duration could be a useful method. Therefore, determining the lesion site was challenging. However, in our case, the conduction velocity differences on the affected side were not significant, making it challenging to precisely localize the lesion. Foot drop can also result from other conditions such as sciatic mononeuropathy, lumbosacral plexopathy, or radiculopathy (Van Langenhove et al., 1989). Therefore, we employed ultrasonography as an additional diagnostic modality. A prior study found that approximately 81% of individuals exhibit bifurcation of the common peroneal nerve at or below the level of the fibular neck, with 9% bifurcating between the fibular neck and the knee joint and 10% above the knee joint line (Van den Bergh et al., 2013). In our patient, we observed that the common peroneal nerve bifurcated between the knee joint and the fibular head, underscoring the value of ultrasonography as a diagnostic tool. Ultrasonography offers advantages such as being cost-effective and relatively non-invasive. Actually, we performed needle electromyography on multiple muscles in the patient, which can cause discomfort and may affect the compliance with the examination. Moreover, even if nerve conduction study results are normal, ultrasonography can provide critical diagnostic information by measuring the cross-sectional area of the nerve when symptoms are present (Chen and Fowler, 2022). In this case, we identified swelling in the affected deep peroneal nerve by comparing the cross-sectional area to the unaffected side. We also compared the diagnostic cut-off values with those reported in previous studies (Kim et al., 2016).

Anatomic variations can lead to misinterpretation during electrodiagnostic studies, potentially altering the course of treatment (Tankisi et al., 2014). Thus, accurate diagnosis is crucial, and ultrasonography, which can detect structural abnormalities or anatomical variations in real time, is a valuable complementary tool. In our case, the combination of electrodiagnostic studies and ultrasonography was particularly beneficial, especially given the anatomical variation observed.

After an accurate diagnosis using ultrasonography and electrodiagnostic studies, we prescribed range of motion exercises, strengthening exercises and electrical stimulation therapy for foot drop. Additionally, considering an ankle-foot orthosis could enhance stability during gait and help prevent falls. Also, medications such as pregabalin can be prescribed for the patient’s neuropathic pain, such as tingling sensation (Derry et al., 2019).

In conclusion, when electrodiagnostic results are inconsistent with clinical expectations, ultrasonographic evaluation is necessary to identify structural abnormalities or anatomical variations in the surrounding nerves. This approach facilitates accurate diagnosis and enables more targeted treatment for the patient.
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Stimulation Right Left

Latency | Amplitude Ccv Latency | Amplitude Cv
(ms) (mV) (m/s) (ms) (mV) (m/s)
Motor
Peroneal at EDB Ankle 3.5 14.5 - 3.3 16.5 -
Below the fibular head 9.9 13.9 48.4 9.0 15.6 54.1
Peroneal at TA Below the fibular head 3.0 3r* - 3.0 7.3 -
Above the fibular head 4.7 1.0* 582 39 5.4 64.0
Tibial Ankle 3.1 35.6 2.7 31.8
Popliteal fossa 10.8 30.1 49.9 10.0 27.1 50.7
Sensory
Superficial peroneal Lateral leg 34 17.9 34 15.0
Sural Calf 3.4 20.9 33 19.4
Muscle 1A ASA MUAP Recruitment pattern
Paraspinalis (L3-S1) Normal None Normal Normal
Extensor digitorum brevis Normal ++ Large Reduced
Abductor hallucis Normal None Normal Normal
Gastrocnemius (medial) Normal None Normal Normal
Tibialis anterior Normal + Normal Reduced
Peroneus longus Normal None Normal Normal
Biceps femoris (short) Normal None Normal Normal
Vastus lateralis Normal None Normal Normal

CV; conduction velocity; EDB, extensor digitorum brevis; TA, tibialis anterior; IA, insertional activity; ASA, abnormal spontaneous activity; MUAP, motor unit action potential. * Indicates
abnormal values in the nerve conduction study.






