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Introduction & importance: Carpal tunnel syndrome (CTS) is the most common neuropathy in the world and is
caused by compression of the median nerve. It has many known risk factors, including hemodialysis and a
persistent median artery (PMA), which can be an incidental finding during carpal tunnel release (CTR).

Case presentation: A 65-year-old woman with end-stage renal disease (ESRD) on dialysis for seven months pre-
sented with typical signs and symptoms of carpal tunnel syndrome. Nerve conduction studies (NCS) displayed
severe neuropathy. Upon carpal tunnel release (CTR) a rare superficial non-calcified persistent median artery
critical to the circulation of the hand was found. The patient's symptoms resolved completely within four weeks
of the operation.

Clinical discussion: The PMA is a relatively common anomaly and could cause carpal tunnel syndrome by: directly
pressing the median nerve, thrombosing, or in the setting of an aneurysm. Although usually found deep to the
flexor retinaculum, the PMA could also be found superficially. It can be critical to the blood supply of the hand
and should therefore be dealt with carefully.

Conclusion: Surgeons should be aware of the possibility of finding a PMA when performing CTR. The PMA could
be deep or superficial to the transverse carpal ligament. Where possible, the PMA should be preserved. Especially
if its contributions to the blood supply of the hand are undetermined.

However, in few anomalous cases the median artery fails to regress
during fetal development. Therefore, such individuals have a viable

1. Introduction

Carpal tunnel syndrome (CTS) is caused by compression of the me-
dian nerve at the wrist joint. CTS is considered the most common
mononeuropathy in the world [1] which affects approximately 5% of the
population [2]. Although often idiopathic, there are many known risk
factors including diabetes, hypothyroidism, and dialysis related
amyloidosis. End stage renal disease (ESRD) and hemodialysis can cause
CTS due to B2-microglobulin deposition. It can also be due to venous
hypertension in the limb with the arteriovenous fistula (AVF) [3]. The
prevalence among patients on hemodialysis was found to be as high as
31% [4]. The usual incidence of CTS is notable after 10 years of dialysis
[5].

The hand is typically supplied by the ulnar and radial arteries.

median artery. The prevalence of persistent median artery (PMA) was
found to be approximately 3% [6]. Although ultrasound can be used for
the diagnosis of CTS, it is not a standard of care preoperatively in open
carpal tunnel release (CTR) to detect the PMA [7].

This case report presents a 65-year-old woman with ESRD that
developed CTS 7 months after starting hemodialysis on the ipsilateral
side of the arterio-venous fistula and was found to have a PMA upon
CTR. This case report has been reported in line with the SCARE Criteria
[8].
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2. Case presentation

A 65-year-old woman was referred to the Plastic and Reconstructive
Surgery outpatient clinic at King Khalid University Hospital due to
gradual and progressive pain and numbness in the median nerve dis-
tribution of the left hand for three months. These symptoms were worse
at night and were relieved by shaking her hand. On clinical examination,
wasting in the thenar muscles of the left hand was found. She exhibited
reduced sensation in the median nerve distribution of the left hand.

Tinel's sign and Phalen's test were positive on the left side. Motor
function was preserved. Ulnar artery was palpable. Radial artery was not
palpable as it was previously ligated. Allen test was per-formed to assess
the integrity of the vascular anastomoses; the patient was found to have
a complete palmar arch with ulnar domination.

Her medical history consisted of multiple medical conditions
including type two diabetes, dyslipidemia, hypertension, morbid
obesity, and ESRD. Her chronic kidney disease (CKD) was caused by
recurrent renal stones six years ago. Her CKD progressed to ESRD seven
months prior to her presentation to us, and hemodialysis was performed
through a left radiocephalic arteriovenous (AV) fistula. Her graft mal-
functioned due to acute thrombosis of the AV fistula three times and has
been managed with thrombectomy each time. She also underwent radial
artery ligation post-radial artery injury.

She was on three antihypertensive drugs: carvedilol, furosemide, and
nifedipine. She was also on atorvastatin for dyslipidemia, linagliptin for
diabetes, and sevelamer for her ESRD. She was a non-smoker, with no
history of alcohol or illicit drug consumption. She had no known al-
lergies. Her family history was not significant for similar presentations.
And there were no known genetic diseases in her family.

Diagnosis of left CTS was confirmed by nerve conduction studies that
revealed electrophysiological evidence of severe left median neuropathy
at the wrist.

2.1. Surgical procedure

Intraoperatively, after incision of the skin and palmar fascia, a large,
patent, non-calcified, pulsatile arterial vessel was encountered and this
incidental finding was identified as a persistent median artery (palmar
type). The median artery was mobilized radially to expose the transverse
carpal ligament and to relieve pressure on the median nerve. The liga-
ment was snipped and the median nerve was identified and protected.
The ligament was released proximally and distally till the fat pad sign.
Antebrachial fascia was released. The thumb blanched on intraoperative
compression of the median artery. Indicating that the PMA was crucial
to the blood supply of the thumb, as the radial artery was previously
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ligated. The PMA remained undamaged.

The surgery was performed in a university hospital, the operator was
a hand surgery fellow with six years of plastic surgery training. There
were no deviations from the initial surgical management plan.

2.2. Post-operative course

No immediate postoperative complications were encountered. The
hand was well perfused. The patient was discharged on the same day.
The patient was seen at the clinic one week, two weeks, and four weeks
following the procedure. She reported gradual improvement of symp-
toms and by the fourth week she reported complete resolution of pain
and paresthesias. Regarding her perspective, she was happy with the
procedure as her pain was completely relieved. Her hand was well
perfused with a functioning graft. She was advised to continue dialysis
and control her diabetes (Fig. 1).

3. Discussion

The flexor muscle tendons (9 tendons), their sheaths, and the median
nerve all pass through the carpal tunnel. Because the carpal tunnel walls
are inflexible, any thickening of the components may compress the
median nerve and its branches. A PMA when increased to 3 mm diam-
eter (in situations such as the presence of an internal thrombus, aneu-
rysm, or calcified plaque) could be an independent risk factor for CTS
[9].

Thrombosis of the median artery causing CTS can present with the
typical symptoms of paresthesia and pain. However an additional
finding of swelling of the hand can be found [10]. Acute onset of CTS
symptoms in young patients post-trauma could be a sign of PMA
thrombosis [11]. Diagnosis can be made by ultrasound of the PMA
displaying absent blood flow distal to the point of occlusion [10]. The
most common risk factor appears to be trauma [11]. Ligation and
excision can be performed if the radial and ulnar arteries are patent and
provide adequate perfusion. However, if the PMA is critical to perfusion
of the hand, bypassing of the artery with a vein graft may be an alter-
native [9].

The PMA and bifid median nerve often coexist, and the persistent
median vein travels parallel to the PMA at times. Preoperative ultraso-
nography is required because their positional relation in the carpal
tunnel is unknown. An anomalous PMA that penetrates the median
nerve, according to Singla et al. [12], may compress the nerve and create
symptoms of proximal median neuropathy. Ischemia in the nerve may
be caused by the compressive force of the pulsing artery that pierces the
nerve [12].
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Fig. 1. (A) An intraoperative picture of the patient’s left wrist. (B) An explanatory diagram of the anatomy of the patient's wrist.
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Awareness of the operating surgeon about this variation to avoid
iatrogenic injury is crucial. We have demonstrated through this report
that this artery was encountered directly in the line of a standard
approach to a carpal tunnel decompression. We recommend a careful
step-by-step approach to this procedure, keeping in mind that this
variation could present itself at any time.

Many studies showed that the palmar type of the PMA almost always
passes deep to the flexor retinaculum when it is present [13,14]. In our
case, the PMA was located above the flexor retinaculum beneath the site
of incision. To the best of our knowledge, this has only been reported
twice previously [15,16]. Thus, surgeons should be aware of the possi-
bility of occurrence of the PMA and the relation of this rare variant to the
median nerve within the carpal tunnel when planning surgical proced-
ures, as the artery can be easily injured causing intra- or postoperative
bleeding [17].

Hemodialysis patients are more likely to develop CTS after 10 years
of dialysis [5]. In this case, signs and symptoms developed 7 months
after starting dialysis. Some authors have suggested excision of the PMA
to prevent possible thrombosis and persistence of CTS, others recom-
mend its preservation and translocation [18,19].

4. Conclusion

When CTR is performed, surgeons should be aware of the significant
possibility of finding a PMA. Although normally found deep to the
transverse carpal ligament, it could be superficial to it. In our opinion, in
the cases of CTS associated with PMA, the artery should be preserved,
especially if its contributions to the blood supply of the hand are un-
determined. Knowledge of anatomic variations of the PMA and its
contribution to the formation of the superficial palmar arch is of great
clinical significance. Mainly to prevent injury during planning and
conducting surgeries within the wrist region and the carpal tunnel to
avoid any possible complications.
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