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Abstract
BACKGROUND
Snapping triceps syndrome (STS) is a rare disease, while occurrence of bilateral STS is extremely rare. It is usually accompanied by dislocation of the ulnar nerve and double snapping is a clinically important feature. However, to the best of our knowledge, there has been no report of bilateral STS in young active patient. 

CASE SUMMARY
A 23-year-old male presented with a complaint of discomfort and snapping on the medial side of both elbows while performing push-ups. On physical examination, two distinct snaps that were both palpable and audible were detected on additional clinical examination. Dynamic ultrasonography showed that the ulnar nerve and the medial head of the triceps were dislocated anteriorly over the medial epicondyle of the elbow during flexion motion. Finally, he was diagnosed as dislocation of the ulnar nerve and STS. Staged anterior subcutaneous transposition of the ulnar nerve combined with partial resection of the snapping portion of the triceps was performed. The patient’s pain and snapping symptoms were resolved immediately after surgery. Three months later, the patient was completely asymptomatic and returned to normal activity. 

CONCLUSION
STS should be included in the differential diagnosis for active young patients who present with painful snapping on the medial side of the elbow joint, particularly when dislocation of the ulnar nerve is detected. Dynamic sonography is used to assist in accurate diagnosis and differentiation between isolated dislocation of the ulnar nerve and STS.
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Core Tip: Snapping triceps syndrome (STS) is a rare disease, while occurrence of bilateral STS is extremely rare. It is usually accompanied by dislocation of the ulnar nerve and double snapping is a clinically important feature. Dislocation of the ulnar nerve typically occurs first, at approximately 70 to 90 degrees of elbow flexion, followed by dislocation of the triceps at approximately 100 to 110 degrees of elbow flexion. Dynamic sonography is used to assist in accurate diagnosis and differentiation. Here we reported on the case of a patient who underwent surgery for treatment of bilateral STS.

INTRODUCTION
Snapping triceps syndrome (STS), a relatively rare disease, was first described by Rolfsen in 1970. It is defined as a dynamic phenomenon involving dislocation of the distal portion of the triceps over the medial epicondyle of the elbow[1-3]. Risk factors include cubital valgus or varus, hypertrophy or prominence of the distal triceps muscle, or accessory head of the triceps. STS is more common in abnormal triceps position as well as individuals who perform manual work related to hypertrophy of the triceps muscle through training[4,5]. Movement of the bulked medial triceps is more medial, which causes translocation (snapping) of a portion of the triceps over the medial epicondyle with flexion of the elbow[4].
Patients usually complain of local tenderness and a snapping sensation or sound around the medial side of the elbow. Because the condition usually involves coexistence with ulnar nerve dislocation, neuropathy of the ulnar nerve may also be observed. Two distinct snapping sounds can be detected in patients with typical STS. Dislocation of the ulnar nerve typically occurs first, at approximately 70 to 90 degrees of elbow flexion, followed by dislocation of the triceps at approximately 100 to 110 degrees of elbow flexion[6]. Confirmation of two characteristic snapping sounds around the medial side of the elbow during flexion is important. Recently, dynamic sonography is used to assist in accurate diagnosis and differentiation from diseases around elbow[7-11]. 
To the best of our knowledge, no previous cases of bilateral STS have been reported. Here we reported on the case of a patient who underwent surgery for treatment of bilateral STS. 

CASE PRESENTATION
Chief complaints
A 23-year-old male, an amateur bodybuilder, presented with a complaint of discomfort and snapping on the medial side of both elbows while performing push-ups for three years. 

History of present illness
His symptoms had worsened over the past two months. The pain, along with the snapping sound, then became constant with development of an intermittent tingling sensation on the ulnar side forearm and 5th finger area. In particular, the symptoms were aggravated by both resisted elbow flexion and resisted elbow extension.

History of past illness
Because he primarily regarded his symptoms as an inconvenience, he did not undergo treatment.

Personal and family history
The patient was a college student with no history of elbow surgery, and there was no history of trauma or sport injury as well. There was no other past illness or family history.

Physical examination
On physical examination, tenderness over the medial epicondyle of the elbow was not observed and there were no clinical findings indicative of ulnar nerve compression. Two distinct snaps that were both palpable and audible were detected on additional clinical examination. The first snap had developed at approximately 90 degrees of elbow flexion and the second snap had developed at above 100 degrees of elbow flexion.

Laboratory examinations
The results of preoperative laboratory tests were normal.

Imaging examinations
No bony abnormality such as cubitus varus or valgus was observed on the plain radiographs. A T2-weighted magnetic resonance image (MRI) showed a high signal change and swelling of the ulnar nerve (Figure 1). Dynamic ultrasonography showed that the ulnar nerve was dislocated anteriorly over the medial epicondyle of the elbow in flexion of the elbow by 90 degrees and the medial head of the triceps was also dislocated anteriorly over the medial epicondyle in flexion of the elbow by 100 degrees (Figure 2). 

FINAL DIAGNOSIS
The final diagnosis of the presented case was bilateral STS of elbow joints. 

TREATMENT
Conservative treatment was initially considered. However, the patient was an amateur bodybuilder who usually participated in several sports activities, and he wanted to anticipate returning to participation in sports as soon as possible. Therefore, surgery on the left elbow, which showed more severe symptoms, was planned. Anterior subcutaneous transposition of the ulnar nerve combined with partial resection of the snapping portion of the triceps was our surgical treatment of choice. After inflating a tourniquet, an 8 cm incision was made from 4 cm proximal to 4 cm distal of the medial epicondyle. During performance of the subcutaneous dissection, the medial antebrachial cutaneous nerve was located, and care was taken to avoid damaging it. The ulnar nerve was thickened and dislocated from the posterior to the anterior of the medial epicondyle with flexion of the elbow by 90 degrees (Figure 3). Neurolysis was performed using a vessel loop and the ulnar nerve was mobilized sufficiently to transpose it anteriorly without tension. With further flexion of the elbow, the leading edge of the medial head of the triceps was dislocated over the medial epicondyle. The minimum extent of the dislocated medial head of the triceps was measured by repeat passive flexion of the elbow and the medial head of the triceps, and was located over the medial epicondyle, was resected (Figure 4). After resection, it was confirmed that flexion of the elbow did not cause any dislocation of the triceps. Hemostasis was performed after the tourniquet was delated. Postoperatively, passive motion was subsequently initiated as pain permitted. Active mobilization was allowed after one week and no snap was observed on physical examination. He had no complaint of discomfort after three months of follow up, therefore, surgery on the right elbow was planned. The surgical method was the same as that used for the left side. The ulnar nerve was also thickened and dislocated from the posterior to the anterior of the medial epicondyle with flexion of the elbow by 80 degrees. After dissection and mobilization of the anterior of the ulnar nerve, the bulked-leading edge of the medial head of the triceps was also dislocated over the medial epicondyle with further flexion of the elbow (Figure 5) (Video 1). The minimum extent of the dislocated medial head of the triceps was measured by repeat passive flexion of the elbow and the medial head of the triceps, measuring 3 cm, located over the medial epicondyle, was resected. After resection, anterior transposition of the ulnar nerve was performed (Figure 6). 

OUTCOME AND FOLLOW-UP
The patient’s pain and snapping symptoms showed significant improvement after surgery. Dynamic ultrasonography showed that the ulnar nerve and triceps were not dislocated during flexion and extension of the elbow at six weeks postoperatively. Three months later, the patient was completely asymptomatic and returned to participation in sports. And during the one-year follow-up, there were no symptoms in both elbows. 

DISCUSSION
This case involves a rare disorder with STS in a bilateral elbow joint. STS with dislocation of the ulnar nerve can be easily overlooked when dislocation of the ulnar nerve and triceps occurs simultaneously at a similar angle during flexion of the elbow, resulting in detection of only one snapping sound, or when the second snapping sound is missed on physical examination. In particular, in cases where this disease is not considered, it is often misdiagnosed as isolated dislocation of the ulnar nerve. 
Isolated dislocation of the ulnar nerve is relatively common, occurring in approximately 16.2% of healthy adults (subluxation: 12%, complete dislocation: 4%)[12] Causes include congenital general laxity, hypoplasia of the trochlea, and dislocation of the medial head of the triceps with or without cubitus varus/valgus deformity[13-15]. Also, several authors insisted that cubitus varus or valgus, fourth muscular head of the triceps, or accessory triceps tendon and hypertrophy of the medial head of the triceps are risk factors for STS. [14-16] However, in our case, there were no risk factors such as congenital general laxity, bony abnormalities or anatomical variances of the triceps were detected. The patient had performed several strengthening exercises, thus the bulk of the triceps could be confirmed. Therefore, we considered that the bulk of the medial head of the triceps may have caused STS.
MRI or dynamic ultrasound can assist in the diagnosis of snapping triceps syndrome. Although MRI can enable accurate identification of anatomical structures of the elbow joint, there is limitation in identifying dislocation or subluxation of the ulnar nerve and triceps. Therefore, dynamic ultrasound is more useful for diagnosis of STS than MRI[7]. However, in cases where dislocation of the ulnar nerve and the medial head of the triceps occurs at a similar degree, diagnosis of snapping triceps syndrome may not be easy. Careful physical assessment is important during repetition of flexion and extension of the elbow in order to determine whether it is isolated dislocation of the ulnar nerve or STS. The ulnar nerve dislocated at 90 degrees and the medial head of the triceps dislocated at approximately 120 degrees[17]. 
Surgical options include partial resection of the snapping slip, centralization or lateralization of the medial triceps of the triceps, medial condylotomy or corrective osteotomy, addressing humeral malignment[18]. Centralization or lateralization involves detaching the tendon of the medial head of the olecranon and passing it under, interlacing it with the central tendon or lateral tendon. This procedure is typically chosen in cases where the segment of snapping triceps represents a significant bulk of the medial head[19]. Partial resection of a snapping slip is chosen in select cases with small dislocating segments and easier and more rapid recovery can be expected; most studies have reported excellent results[18]. In our case, the snapping slip was not large in size, therefore, partial triceps resection was selected. Care should be taken not to resect an excessive amount of tendon, with the aim of not compromising the triceps function. 
A limitation of this case was that preoperative nerve conduction velocity-electromyography was not performed. Because, on the preoperative physical examination, two snapping sounds were detected during flexion of the elbow and only a tingling sensation of the ulnar side of the hand without weakness was observed.

CONCLUSION
STS should be included in the differential diagnosis for active young patients who present with painful snapping on the medial side of the elbow joint, particularly when dislocation of the ulnar nerve is detected. Dynamic sonography is used to assist in accurate diagnosis and differentiation between isolated dislocation of the ulnar nerve and STS.
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자동 생성된 설명]
Figure 1 Pre-operative axial T2-weighted magnetic resonance image shows the high signal change and swelling of the ulnar nerve. A: Rt. Elbow; B: Lt. elbow (Arrow: Ulnar nerve, ME: Medial epicondyle).
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자동 생성된 설명]
Figure 2 Pre-operative transverse dynamic ultrasonography of the patient. A: In extension of the elbow, the ulnar nerve and medial head of the triceps are located posterior to the medial epicondyle; B: With flexion of the elbow by 100 degrees, the ulnar nerve and medial head of the triceps are dislocated anteriorly over the medial epicondyle (ME: Medial epicondyle, dotted circle: Ulnar nerve, dashed circle: Medial head of the triceps).
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자동 생성된 설명]
Figure 3 Clinical photo of the left elbow. With flexion of the elbow by 90 degrees, the medial head of the triceps is dislocated anteriorly over the medial epicondyle. (Arrow: ulnar nerve, ME: Medial epicondyle).
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Figure 4 Clinical photo after anterior transposition of the ulnar nerve. A: With flexion of the elbow by 80 degrees, the medial head of the triceps is located posterior to the medial epicondyle; B: With flexion of the elbow by 100 degrees, the medial head of the triceps is dislocated anteriorly over the medial epicondyle; C: Medial head of the triceps, located over the medial epicondyle, was resected (ME: Medial epicondyle, dashed circle: Dislocated medial head of the triceps).
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자동 생성된 설명]
Figure 5 Clinical photo of the right elbow. With flexion of the elbow by 90 degrees, the medial head of the triceps is dislocated anteriorly over the medial epicondyle. (Arrow: Ulnar nerve, ME: Medial epicondyle).
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Figure 6 Clinical photo after anterior transposition of the ulnar nerve. A: With flexion of the elbow by 100 degrees, the medial head of the triceps is dislocated anteriorly over the medial epicondyle; B: Medial head of the triceps, located over the medial epicondyle, was resected; C: After resection, it was confirmed that flexion of the elbow did not cause any dislocation of the triceps with flexion of the elbow by 100 degrees. (ME: Medial epicondyle, dashed circle: Dislocated medial head of the triceps).
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