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Ultrasonographic Findings of the Normal Nerves in Common Entrapment
Site; Cross-Sectional Area Reference Value and Normal Variant

Jung Im Seok, MD, Sang Bub Lee, MD, Chang Beom Bae, MD

Department of Neurology, School of Medicine, Catholic University of Daegu, Daegu, Korea

Background: Neuromuscular ultrasound has emerged over the last decade as a useful tool for diagnosing peripheral
neuropathy. Because nerve enlargement is the most important diagnostic marker of an abnormal nerve, quantification of
nerve size is essential.

Methods: We included 80 healthy volunteers aged 21-60 years. The nerve cross-sectional area (CSA) was measured in all
participants at the following common compressive sites: bilateral median nerve at the carpal tunnel and forearm, ulnar
nerve at the wrist and medial epicondyle, radial nerve at the spiral groove, peroneal nerve at the fibular head and
popliteal fossa, and tibial nerve at the popliteal fossa. Anatomical variants were also evaluated, including a bifid median
nerve and persistent median artery.

Results: The CSAs were 9.58+1.55, 6.87+1.61, 4.72+0.91, 6.64+1.33, 6.48+1.68, 12.35%3.55, and 26.98+6.92 mm” (mean+SD)
for the median nerve at the carpal tunnel and forearm, ulnar nerve at the wrist and medial epicondyle, radial nerve at the
spiral groove, peroneal nerve at the fibular head, and tibial nerve at the popliteal fossa, respectively. The nerve CSA was
significantly larger in men than in women and was correlated with body mass index, weight, and height. A bifid median
nerve and persistent median artery were seen in 12 (7.5%) and 4 (2.5%) of 160 hands, respectively.

Conclusions: The information produced in this study can serve as reference data when evaluating these nerve sites using
ultrasound.
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Figure. Cross-sectional view of median and peroneal nerve. Tracing method, tracing just inside the hyperechoic rim, used to measure nerve area.
(A) Median nerve at the carpal tunnel inlet. (B) Peroneal nerve at the fibular head. FCR; flexor carpi radialis, S; scaphoid bone, UA; ulnar artery,

P; pisiform bone, FH; fibular head.
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Table 1. Normal reference values for cross-sectional area

nerve Site Mean SD 565{;:’6191;11;?1 Reference range
Median, Rt Carpal tunnel 9.58 1.55 7.02,12.58 6.48-12.68
Median, Lt Carpal tunnel 9.19 1.54 6.44,11.88 6.11-12.27
Median, Rt Foream 6.87 1.61 491, 10.19 4.91-10.19
Median, Lt Forearm 6.75 1.28 4.72,9.19 4.19-9.31
Ulnar, Rt Wrist 4.72 0.91 3.21,6.10 2.90-6.54
Ulnar, Rt Medial epicondyle 6.64 1.33 4.81, 8.89 4.81-8.89
Radial, Rt Spiral groove 6.48 1.68 4.22,9.97 4.22-9.97
Peroneal, Rt Popliteal fossa 9.30 2.16 6.51, 12.80 6.51-12.80
Peroneal, Rt Fibular head 12.35 3.55 7.02, 19.19 7.02-19.19
Tibial, RT Popliteal fossa 26.98 6.92 17.61,42.10 17.61-42.10

The reference range is determined as the mean+2SD for normally distributed data and from 97.5™ percentile for non-normally distributed data.
Cross-sectional area is distributed normally for both median nerves at the wrist, left median at the forearm, and right ulnar at the wrist. All values are

in mm®. Rt; right, Lt; left, SD; standard deviation.

Table 2. Nerve cross-sectional area according to demographic factors (age and sex)

Age, mean(SD)

Sex, mean(SD)

Nerve Site 21-30 31-40 41-50 5160 PV TRl Male  Prvalue
Median, Rt Carpal tunnel 010 (1.64)  945(1.58) 1032(147) 945(133) 0075  924(1.55 9.92(1.49)  0.050
Median, Lt~ Carpal tunnel 861(1.65) 942(1.88) 9.46(1.41) 926(1.06) 0277  869(1.44) 9.68(1.49)  0.003
Median, Rt~ Foream 6.63(152)  691(1.79) 731(1.89) 6.63(1.16)  0.668  6.11(122) 7.63(1.61) <0.001
Median, Lt Forearm 659(120)  661(137) 7.07(1.62) 673(0.84) 0625  633(1.01) 7.17(139)  0.003
Ulnar, Rt Wrist 440 (0.84) 452(0.84)  5.03(0.70) 493(1.12) 0069  445(0.91) 4.99(0.83)  0.007
Ulnar, Rt Medial epicondyle  6.89(1.10)  6.28(1.04)  6.97(1.61) 642(1.44) 0249  637(1.19) 690 (1.41)  0.075
Radial, Rt Spiral groove 683 (142)  642(1.94)  664(1.96) 6.03(129) 038  591(142) 7.05(1.73)  0.002
Peroneal, Rt Popliteal fossa 892(1.76)  9.49(238) 973(1.68) 9.07(273) 0244  9.11(2.33) 9.50(1.99) 0423
Peroneal, Rt Fibular head 11.19(2.94)  11.24(2.92) 1329(3.81) 13.68(3.89) 0.027 1099 (2.88) 13.71(3.65) <0.001

Tibial, RT Popliteal fossa

26.05(7.27) 2532 (5.51) 28.77(748) 27.77(124)  0.553

2439 (6.30) 29.57(6.61)  0.001

All values are in mm”. Significant values are highlighted in bold (p<0.05).

Rt; right, Lt; left, SD; standard deviation.
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Table 3. Correlation between nerve cross-sectional area and demographic factors (height, weight, and BMI)

Correlation coefficient (p-value)

Nerve Site Weight Height BMI
Median, Rt Carpal tunnel 0.192 (0.088) 0.354 (0.001) 0.362 (0.001)
Median, Lt Carpal tunnel 0.238 (0.034) 0.385 (<0.001) 0.362 (0.001)
Median, Rt Foream 0.454 (<0.001) 0.563 (<0.001) 0.433 (<0.001)
Median, Lt Forearm 0.339 (0.002) 0.418 (<0.001) 0.323 (0.003)
Ulnar, Rt Wrist 0.239 (0.033) 0.354 (0.001) 0.336 (0.002)
Ulnar, Rt Medial epicondyle 0.255 (0.022) 0.306 (0.006) 0.229 (0.041)
Radial, Rt Spiral groove 0.412 (<0.001) 0.500 (<0.001) 0.377 (0.001)
Peroneal, Rt Popliteal fossa 0.119 (0.292) 0.215 (0.056) 0.227 (0.043)
Peroneal, Rt Fibular head 0.338 (0.002) 0.527 (<0.001) 0.495 (<0.001)
Tibial, RT Popliteal fossa 0.294 (0.008) 0.493 (<0.001) 0.491 (<0.001)

Significant values are highlighted in bold (p<0.05).
Rt; right, Lt; left, BMI; body mass index.
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