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	Abstract

	Schwannoma represents a benign, slow growing, well-defined, solitary nerve sheath tumor that frequently occurs in the region of the head, neck and spine.
	We present a case of a 35-year women who had pain in the right leg for 10 years, and after multiple failed treatment attempts, she was finally diagnosed and afterwards operated for tibial nerve schwannoma of the right leg in the middle portion of the shin. This rare localization and the absence of a palpable mass led to a long-term delay in accurate diagnosis.
	This case illustrates that a properly taken medical history and a profound clinical examination cannot be replaced by any other diagnostic test, and apart from fallowing standard guidelines for clinical practice, personalized medical approach is still conditio sine qua non. 
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Introduction
	Schwannoma represent a benign tumor that originates from the peripheral nerve sheath. Most often it occurs as a small, palpable, tender nodule associated with pain or paresthesia when compressed. The growth rate is usually slow, and these lesions rarely exceed 2 cm in diameter (1). Differential diagnosis of leg pain is extensive and include: lumbar disc disease, arthritis, muscle cramps, gout, arterial occlusion or vein thrombosis, intermittent claudication, infection, medial tibial stress syndrome (shin splints), different types of neuropathy, diabetic amyotropy, complex regional pain syndrome, tarsal tunnel syndrome, tumors, trauma, and many more other causes (2). 
	We present a case of a 35-year women who had pain in the right leg for 10 years, and after multiple failed treatment attempts, she was finally diagnosed and afterwards operated for tibial nerve schwannoma of the right leg in the middle portion of the shin. In our case, a detailed clinical evaluation was a central part of the diagnostic process. It was shown that a properly taken history and a detailed clinical and neurological examination cannot be replaced by any other diagnostic test. The principle that must guide clinicians is that the patient is always the center of attention or Salus aegroti – suprema lex medicorum. 
Report
	A 35-years women was sent to our clinic for neurological exam and therapy because of the chronic leg pain 



in her right leg that lasted for more than 10 years. The pain was localized in the calf of the right leg and became more severe over time. In the last few months before the examination, the pain began to spread to the foot, which patient described as electrical shocks that descend to the foot. Compression of the patient’s hamstrings worsened the pain. Patient had multiple failed treatment attempts, and during her last physical therapy lumbar spine magnetic resonance imaging (MRI) was performed which is why a consultative examination by a neurosurgeon was requested. Upon examination neurological finding indicated peripheral neuropathy with positive Tinnel sign in the region of the medial portion of the right calf, with pronounced paresthesia in the skin of the right heel and the sole of the foot during calf compression. Also, she had localized pain in the right calf, which has increased significantly in the last few months. However, no palpable mass was noted. Lazarević sign was negative. Differential diagnosis included discal herniation with radiculopathy, nerve entrapment syndromes, peripheral nerve sheet tumors, soft tissue tumors, as well as vascular and neurogenic claudication’s. Lumbar spine MRI indicated minimal degenerative changes with polydiscopathy, but could not explain the patient's symptoms and clinical findings. Lower leg soft tissue ultrasound demonstrated well circumscribed oval lesion in the region of the middle third of the calf muscles of the right leg with diameter of 45 mm. The lesion had clear contours with large central calcification (picture 1). 

                                                      [image: ]
Picture 1. Lower leg soft tissue ultrasound demonstrating well circumscribed oval lesion in the region of the middle third of the calf muscles.


MRI of the right leg was performed and demonstrated encapsulated oval shaped lesion within the intermuscular space in the posterior aspect of lower leg, between deep calf muscles in the curse of tibial nerve. Tumor showed homogenous isointense on T1 and heterogeneous hyperintense signal on T2 MRI sequence, and the finding was indicative of tibial nerve schwannoma (picture 2). 
            [image: ]
Picture 2. MRI of the right leg showing encapsulated oval shaped lesion within the intermuscular space in the posterior aspect of lower leg in the curse of tibial nerve. Tumor showed homogenous isointense on T1 (A) and heterogeneous hyperintense signal on T2 (B) MRI sequence. Arrows are pointing at the lesion. 

	
Patient was operated under general anesthesia with microsurgical technique. After incising the epineurium of tibial nerve, tumorous lesion measuring about 3x4 cm in diameter was removed after meticulous preparation of surrounding nerve fascicules. This intracapsular approach was chosen, which enabled the removal of the tumor without additional damage to nerve function, e.g. the principle implies enucleation with gentle opening and longitudinal tumor capsule incision, separating the surrounding nerve fascicles under large magnification using operative microscope (picture 3).

       [image: ]
         Picture 3. (A) Intraoperative view of tumor. (B) The tumor cut in half after removal in one piece.

	
Fortunately, there was no disruption of tibial nerve continuity, and tumor was completely removed. Postoperative period was uneventful, and the patients was discharged home on the 3th postoperative day. Histopathological examination of the lesion confirmed presumed diagnosis of ancient schwannoma (picture 4).
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           Picture 4. Histopathological finding indicative of the ancient schwannoma.

	
The patient was regularly followed up at timely intervals for one year since the excision of the lesion. The patient was without recurrence of tumor during the follow-up period, and she was completely pain free immediately after operation, without neurological deficit. 
Discussion
	Schwannoma is a peripheral nerve sheet slow growing tumor, also known as neurilemoma, neurocytoma, peripheral gliomas, and neurinoma. It is the most common peripheral nerve tumor, and usually is presented as an asymptomatic, slow-growing, solitary, firm, well-circumscribed, encapsulated and palpable tumor (3). They are usually find in the head, neck and spine, while other locations are rare (4). Schwannomas are most frequent in adults between the ages of 30 and 60, and they affect both men and women equally. Most schwannomas are asymptomatic however they can cause functional deficits and pain depending on which nerve is affected. Most common peripheral nerve sheet tumors are schwannomas, followed by neurofibromas, hybrid nerve sheath tumors and perineuriomas (5). Although schwannoma represents a rare entity with incidence of about 5 cases per 100,000, they are the most common type of peripheral nerve tumors in adults. On the other hand, malignant peripheral nerve sheath tumor is a rare and aggressive type of sarcoma with incidence reported to be 1 in 100,000 adults per year, accounting for about 5 to 10% of all soft tissue sarcomas. We present a 35-years-old female patient with schwannoma in the rare location, between deep calf muscles involving the main trunk of the tibial nerve. 
	Schwannomas cause a varied symptomatology from asymptomatic phase to severe phase of nerve involvement with wide spectrum of clinical symptoms such as parasthesias, hypoesthesia, tingling, motor weakness, and positive Tinel's sign (6). Although, chronic leg pain can be caused by variety of causes, detailed anamnesis, and precise clinical and neurological examination can significantly narrow the differential diagnosis (2). Perineurioma symptoms differ from other peripheral nerve sheet tumors, presenting as a mononeuropathy of slow onset and gradual progression, resulting in neurological deficits like hypoesthesia or, much more frequently, a muscular weakness but, rarely with a positive Tinel’s sign. In about 60% of the other patients, a Tinel’s sign was triggered by tapping. This corresponds with the data in the literature that the Tinel’s sign is highly indicative for a peripheral nerve sheet tumor and should lead to further diagnostics (7). In our patient peripheral neuropathy with positive Tinnel sign in the region of the medial portion of the right calf was present. 
[bookmark: _GoBack]Among all radiological modalities, MRI is a gold standard for the diagnosis of peripheral nerve sheet tumors. MRI enhanced the preoperative diagnosis of nerve sheath tumors and provided information regarding the tumor characteristics, such as size, precise location, and relationship with surrounding structures. Nevertheless, the clinical preoperative diagnosis of schwannoma is often difficult because of its slow growing nature, high mobility, soft tissue texture, sometimes painless nature, and clinical symptoms that are shared with other conditions. Although a precise diagnosis is not possible only on the basis of radiological images, the MRI findings can indicate differences between malignant peripheral nerve sheath tumors and benign tumor lesions, especially neurofibromas based on several factors such as the largest dimension of the tumor mass, peripheral enhancement pattern after contrast administration, type of perilesional edema, and presence of cystic component in the tumor (8). Schwannomas may be misdiagnosed as fibromas, gangliomas, lipomas, or xanthomas (9). Phalen reported accurate diagnosis of schwannoma in one third of upper extremity schwannoma patients (10). Although peripheral nerve sheath tumors are relatively rare entity, general practitioners and doctors of all specialties must suspect the presence of such tumor as one of the possible diagnoses in the case of body or limb tumor. The time to diagnosis (TTD) as a factor in disease prognosis is increasingly in the focus of clinicians and is an important factor in the prognosis of many diseases (11). Also, complete failure of therapy should raise the suspicion of a possible other diagnosis. In the study of Uerschels et al. prolonged conservative treatment was present in 28.9% with peripheral nerve sheet tumors, resulting in pronounced neurological deficit in two patients and neuropathic pain syndrome in 5 patients (7). Our case is interesting since patient had symptoms for more than 10 years, and for many years she was treated for suspected lumbar disc herniation. This case illustrates that a properly taken medical history and a profound clinical examination cannot be replaced by any other diagnostic test, and apart from fallowing standard guidelines for clinical practice, personalized medical approach is still conditio sine qua non. 
	Treatment for schwannoma is determined by the location of the tumor, if it is causing pain, and how rapidly it grows. Sometimes observation is indicated, but surgery is essential if symptoms occur or suddenly worsen, or when malignant alteration is suspected, which was also one of the most important reason for our patient’s surgery, since she had a significant increase in pain in the last few months. Main goal is enucleating the tumor while avoiding nerve damage with internal neurolysis, so usage of operative microscope is strongly recommended (6). In most of the cases schwannomas are eccentrically located and do not involve the main nerve trunk, but tend to displace the nerve fibers peripherally in contrast to neurofibromas, which grow within the nerve fibers, potentially necessitating the partial or complete resection of nerve fibers, resulting in nerve deficit (7). In our case all nerve fibers were preserved by meticulous preparation, and this finding was also indicative of schwannoma. After performed operation our patient didn’t have any postoperative complication nor neurological deficit.

Conclusion
	Schwannoma is a peripheral nerve sheet tumor. Diagnosis is difficult when the tumor is in rare location, especially if the tumor is not palpable. However, a well-taken medical history and a detailed clinical and neurological examination are indispensable tools for making the right diagnosis. Also, in cases of radicular leg pain, one of the differential diagnoses should always be a peripheral nerve tumor.
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