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Abstract
Background: Anatomic variants of the median nerve and its accompanying 
vasculature, specifically a bifid median nerve (BMN) and persistent median 
artery (PMA) are well-recognized predisposing factors for carpal tunnel 
syndrome (CTS). Acute thrombosis of a PMA is a rare but important cause 
of sudden-onset wrist pain and median neuropathy, particularly in young, 
otherwise healthy individuals. 

Case Presentation: We present the case of a 21-year-old left-hand–dominant 
collegiate baseball player who presented with acute volar wrist pain and 
median-distribution hyperesthesia following a forceful throwing motion. 
Electromyography (EMG) was normal. Computed tomography demonstrated 
no osseous abnormality. Magnetic resonance imaging (MRI) revealed a 
bifid median nerve with an adjacent persistent median artery demonstrating 
intraluminal signal abnormality and surrounding edema, suspicious for acute 
thrombosis. 

Conclusion: This case underscores the importance of considering vascular 
anomalies such as PMA, an uncommon yet clinically significant cause of 
acute median nerve symptoms in athletes. Recognition of this entity on MRI 
is critical to avoid diagnostic delay and guide appropriate conservative or 
surgical management to prevent long-term neurological deficit. 
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Introduction
Carpal tunnel syndrome (CTS) is the most common compressive neuropathy 

of the upper extremity, typically the result of chronic mechanical compression, 
repetitive stress or tenosynovitis. Acute CTS is uncommon and most often 
associated with direct trauma, hemorrhage or other space-occupying lesions. 
Congenital anatomic variants of the median nerve and its vascular supply 
represent uncommon but important causes of acute median neuropathy.  A bifid 
median nerve (BMN) is characterized by bifurcation of the median nerve into two 
discrete bundles proximally to or within the carpal tunnel. A persistent median 
artery (PMA) is an embryologic remnant that may course along or between these 
nerve bundles. The reported prevalence of BMN ranges from 2% to 26%, while 
PMA ranges between 0.6% and 30% [1,2]. 

While PMA is typically asymptomatic, it may become clinically significant 
when enlarged, aneurysmal or thrombosed resulting in acute median nerve 
compression [3,5,6,8,9-13]. This is particularly relevant in athletes who are 
exposed to repetitive loading, forceful wrist flexion and repetitive microtrauma. 
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Case Presentation
A 21-year-old left-hand–dominant collegiate baseball 

pitcher presented to the sports medicine clinic with acute 
onset of severe pain in the volar aspect of the wrist. The 
pain began abruptly during a high-velocity throw followed 
by forced wrist flexion. He described sharp, stabbing pain 
accompanied by hyperesthesia in the thumb, index, and 
middle fingers. There was no history of prior wrist injury, 
inflammatory arthropathy, coagulopathy, or anticoagulant 
use. 

Physical Examination
Examination revealed mild swelling and tenderness 

over the volar wrist. Active wrist flexion exacerbated pain 
and paresthesia. Tinel and Phalen maneuvers reproduced 
symptoms. Sensation was mildly altered in the median nerve 
distribution, with preserved motor strength. Radial and ulnar 
pulses were palpable and symmetric and there were no signs 
of pallor or digital ischemia. 

Electrodiagnostic Testing
Electromyography and nerve conduction studies of 

the left upper extremity were normal, with no evidence of 
median or ulnar neuropathy. Specifically, there was no 
electrodiagnostic evidence of ulnar nerve entrapment at the 
hook of the hamate, wrist, cubital tunnel, medial epicondyle or 
retrocondylar groove. The ulnar nerve demonstrated normal 
anatomic curvature adjacent to the medial triceps. Normal 
electrodiagnostic findings do not exclude acute compressive 
median neuropathy. Electromyography and nerve conduction 
studies may remain normal during the early stages of acute 
nerve compression because detectable abnormalities generally 
reflect axonal degeneration or demyelination, which require 
time to develop. Consequently, imaging plays a particularly 
important role when acute vascular compression is suspected 
despite normal electrodiagnostic testing [9,10].

Imaging
CT: Noncontrast CT of the left wrist demonstrated no 

acute fracture, malalignment, or other osseous abnormality to 
account for the patient's symptoms. 

MRI: MRI of the left wrist demonstrated a Type I 
bifid median nerve within the carpal tunnel. Interposed 
between the two branches of the bifid median nerve was 
a persistent median artery (Figures 1 and 2). The vessel 
demonstrated loss of the expected vascular flow void, 
mild fusiform enlargement, intermediate-to-high T1 signal 
intensity, and heterogeneous T2 signal, compatible with 
acute intraluminal thrombus. Prominent T2-hyperintense 
perivascular edema extended into the adjacent carpal tunnel 
soft tissues with mild reactive perineural edema involving 
the adjacent bifid median nerve (Figure 3). The degree of 
surrounding inflammatory change was disproportionate to 

that expected for an uncomplicated persistent median artery 
and favored acute vascular pathology. The radial and ulnar 
arteries maintained normal flow voids without surrounding 
inflammatory change, supporting pathology localized to the 
persistent median artery (Figure 4). Mild volar bowing of 
the flexor retinaculum reflected minimal mass effect from 
the thrombosed artery and associated inflammatory change 
(Figure 5). Collectively, these imaging findings are most 
compatible with acute thrombosis of the persistent median 
artery. Although Doppler ultrasound was not obtained for 
confirmation, the MRI findings together with the patient's 
abrupt symptom onset were considered highly suggestive of 
acute thrombosis [10].

 
Figure 1:  Illustration of the major anatomic variants of the bifid 
median nerve and persistent median artery within the carpal tunnel. 
The current case demonstrates a Type  I configuration in which the 
persistent median artery courses medially to the two branches of the 
bifid median nerve.

Figure 2:  Axial T1-weighted and T2-weighted fat-suppressed 
MR images demonstrate the bifid median nerve (arrowheads) and 
persistent median artery (arrows) proximal to and within the carpal 
tunnel. The persistent median artery is positioned medial to the 
two branches of the bifid median nerve, consistent with a Type I 
configuration.
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Ultrasound
Color Doppler ultrasound was recommended for 

confirmation of arterial occlusion but was not obtained 
because the patient's symptoms improved with conservative 
management. 

Management and Clinical Course
Orthopedic hand surgery consultation discussed 

both conservative and surgical options  with the patient, 
including Guyon canal and carpal tunnel release. Given 
the acute nature of the injury and  mild symptoms without 
significant  neurological deficit, conservative management 
was recommended. The patient was treated with wrist 
bracing, rest and nonsteroidal anti-inflammatory medication. 
Surgical intervention was deferred  if symptoms persisted 
beyond four weeks.  Long-term clinical follow-up was not 
availabe. 

Discussion
This case  highlights an uncommon  cause of acute 

median nerve symptoms  in a young athlete with suspected 
thrombosis of a persistent median artery in association with a 
bifid median nerve.

Pathophysiology 
During embryogenesis, the median artery serves as the 

primary arterial supply to the hand before regressing as the 
radial and ulnar arteries mature. Persistence into adulthood can 
occur and in some cases  the PMA  accompanies  a 
bifid median nerve as it  courses within the carpal 
tunnel  [2].  Acute thrombosis may occur due to repetitive 
microtrauma, mechanical compression, or abrupt wrist 
motion  such as high-velocity throwing in our case, leading 
to rapid increases in tunnel pressure,  ischemia,  edema  and 
nerve compression [3,5,6,8,9].  Recent surgical case reports 
have further demonstrated that PMA thrombosis can directly 
distort or compress the bifid median nerve, producing 
clinical CTS and necessitating operative decompression with 
persistent or progressively worsening symptoms [8]. 

Athletes participating in overhead throwing sports 
may represent a unique population at risk for symptomatic 
thrombosis of a persistent median artery. Repetitive high-
velocity throwing subjects the volar wrist to substantial tensile, 
compressive, and torsional forces during the late cocking, 
acceleration, and follow-through phases of the throwing 
motion. Abrupt wrist hyperflexion and repetitive traction may 
produce transient compression of the persistent median artery 
within the confined carpal tunnel, resulting in endothelial 
injury, intimal disruption, and activation of the coagulation 
cascade. Recurrent microtrauma may further promote 
localized inflammation and edema, increasing intracarpal 
tunnel pressure and exacerbating compression of the adjacent 
median nerve. Although direct evidence remains limited 
because of the rarity of this condition, the biomechanical 
demands placed upon overhead athletes provide a plausible 
mechanism for the acute onset of symptoms observed in this 
patient and suggest that vascular etiologies should remain 
in the differential diagnosis of sudden volar wrist pain in 
competitive throwers.

Imaging Considerations
High-resolution ultrasound with color Doppler is 

considered the first-line modality for  identifying  PMA 
and BMN variants  and evaluating arterial patency 
in  real-time  [4,13].  Absence of flow and intraluminal 
echogenicity suggests thrombosis.  CT angiography or MRI 
can further delineate vascular anatomy and nerve morphology 
while evaluating the surrounding soft tissues for alternative 
diagnoses, including other space-occupying processes. 

Management and Comparison with Literature
Management is  largely dependent  on  symptom severity 

and neurologic findings. Mild cases may respond to 
conservative therapy. Progressive or severe  cases  where 
neurological  deficits  are  evident,  surgical decompression 
and  possible excision  of the thrombosed  segment of 
the  artery  may provide rapid relief and  prevent  nerve 

Figure 3:  Sequential axial T2-weighted fat-suppressed MR 
images from proximal to distal demonstrate the thrombosed 
persistent median artery (arrows), with mild fusiform enlargement, 
surrounding T2-hyperintense perivascular edema, and intrinsic 
signal abnormality (dashed arrow).

Figure 4: Axial T2-weighted fat-suppressed MR image 
demonstrates mild reactive signal alteration of the adjacent bifid 
median nerve, compatible with reactive neuritis. Axial T1-weighted 
image demonstrates mild volar bowing of the flexor retinaculum 
secondary to mass effect from the thrombosed artery.
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ischemia [5,7,8,10,12]. Early diagnosis is essential to prevent 
permanent nerve injury and facilitate timely return to sport.

A limited number of cases of symptomatic persistent 
median artery thrombosis have been reported, with most 
occurring in middle-aged adults presenting with acute 
carpal tunnel syndrome. Reports in competitive athletes 
remain exceptionally rare. Similar to previously published 
cases, MRI demonstrated loss of the normal arterial 
flow void with surrounding inflammatory change, while 
electrodiagnostic testing remained normal during the acute 
phase [8-13]. Unlike many reported patients who ultimately 
underwent surgical decompression because of persistent or 
progressive neurologic symptoms, our patient improved 
with conservative management, although long-term follow-
up was unavailable.

Conclusion
Acute volar wrist pain in athletes should not be attributed 

solely to overuse or tendinous injury.  Persistent median 
artery thrombosis should be considered in the differential 
diagnosis.  Radiologists and clinicians should recognize the 
imaging manifestations of vascular anomalies  within the 
carpal tunnel.  Prompt  recognition  with early use of high-
resolution imaging ensures timely diagnosis and appropriate 
management, potentially preventing long-term neurological 
sequelae and ensuring  optimal  functional recovery. 
Recognition of this uncommon vascular variant is particularly 
important for musculoskeletal radiologists interpreting MRI 
examinations performed for acute athletic wrist injuries.
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