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We read with great interest the letter by Burke (Burke, this
issue) which comments on our recent paper ‘‘Normative reference
values for the dorsal sural nerve derived from a large multicenter
cohort” published in Clinical Neurophysiology Practice (Krøigård
et al., 2021). We thank the author for reminding us of the study
first introducing dorsal sural nerve conduction studies (NCS)
(Burke et al., 1974). We have been wondering why this useful test
has not yet been included in clinical routine. We believe one rea-
son may be the lack of reliable normal material. This was the moti-
vation for our study. In our paper, we also provide to the readers a
Spreadsheet (see Krøigård et al., 2021, Supplementary Data 1)
which presents normal limits based on the age and height of a sub-
ject. We still advise each laboratory to establish their own normal
material. However, in case this is not possible, we hope our study
may accelerate the use of dorsal sural nerve in the electrodiagnosis
of particularly polyneuropathy.

We appreciate the historical background of sural NCS using sur-
face electrodes and near-nerve needle technique (NNT) (Burke, this
issue). We agree that NNT is almost exclusively being used in Den-
mark. This technique is unpleasant and time consuming but has the
advantage of recording a sensory nerve action potential (SNAP) in
the majority of patients, and technical issues such as oedema that
can cause an absent response can be overcome. In a recent study
(Tankisi et al. 2019), absent responses using NNT was only found
in 6 nerves of the 626 nerves in 313 patients (0.01%)while an absent
response was often seen using surface recordings in patients with
polyneuropathy (18%). However, in all patients with absent surface
sural NCS recordings, near-nerve recordings were abnormal. Thus,
absent responses with surface electrodes are related to pathology
rather than technical issues. In another study (Kural et al., 2017)
of 68 patients with confirmed clinical follow-up polyneuropathy
diagnosis, the sensitivity of NNT was 77% while for surface record-
ings it was only 60%. However, dorsal sural NCS showed a sensitivity
of 72%, close to NNT. Therefore, we are confident recommending
dorsal sural NCS as an alternative to sural NCS using NNT. Another
disadvantage of NNTmay be false positive results due to anatomical
variation in the sural nerve. A distal formation of the sural nerve by
the union of the medial sural cutaneous nerve and the peroneal
communicating branch combined with orthodromic near-nerve
recording from one of the branches may result with a false abnor-
mal result. This is less common with antidromic surface recordings
in which increasing the stimulus intensity may compensate the
anatomical variation (Tankisi et al., 2014).

We agreewith Burke (Burke, this issue) on the importance of cor-
rect identification of the SNAP onset latency with visual inspection
of the cursor placement as described previously (Tankisi et al.,
2020). All sensory potentials assessed in our study were inspected
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visually to ensure correct positioning of cursors. In case of incorrect
placement by the computer algorithm, cursors were adjusted man-
ually in concordance with cursor placement as depicted in Figure 2
(Krøigård et al., 2021). This had not been made entirely clear in our
original description. We also agree with Burke on the methodologi-
cal considerations regarding sensory NCS. The discrepancy between
the lowest dorsal sural SNAP amplitude in our study (Krøigård et al.,
2021) (1 mV) and Burke and co-workers (Burke et al., 1974) (1.5 mV)
may be caused by the technological achievement of signal averaging
during these years. Accordingly, the difference in absent responses
may also be due to signal averaging. Further studies by other groups
should examine this possibility and a coincidental abnormality,
which may be seen in elderly populations.

Regarding using small amplitudes in a clinical setting, it is
important to recognize that sensory potentials are log-normal dis-
tributed, recorded with needle (Nielsen, 1973) as well as with sur-
face electrodes (Andersen, 1985) and as such correlated with age
and height, which provided more exact reference values.

Overall, we appreciate Burke’s interest and valuable comments
on our study. We hope our response can clarify the raised
concerns.

Declaration of Competing Interest

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared
to influence the work reported in this paper.

References

Andersen, K., 1985. Surface recording of orthodromic sensory nerve action
potentials in median and ulnar nerves in normal subjects. Muscle Nerve 8,
402–408.

Burke, D., Skuse, N.F., Lethlean, A.K., 1974. Sensory conduction of the sural nerve in
polyneuropathy. J. Neurol. Neurosurg. Psychiatry 37, 647–652.

Burke D. Conduction studies on the sural nerve. Clin. Neurophysiol. Pract. 2022,
This Issue.

Krøigård, T., Gylfadottir, S.S., Itani, M., Khan, K.S., Andersen, H., Sindrup, S.H., Jensen,
T.S., Andersen, K.V., Tankisi, H., Beniczky, S., Kristensen, A.G., 2021. Normative
reference values for the dorsal sural nerve derived from a large multicenter
cohort. Clin. Neurophysiol. Pract. 6, 239–243.

Kural, M.A., Karlsson, P., Pugdahl, K., Isak, B., Fuglsang-Frederiksen, A., Tankisi, H.,
2017. Diagnostic utility of distal nerve conduction studies and sural near-nerve
needle recording in polyneuropathy. Clin. Neurophysiol. 128, 1590–1595.

Nielsen, V.K., 1973. Sensory and motor nerve conduction in the median nerve in
normal subjects. Acta Med. Scand. 194, 435–443.

Tankisi, H., Pugdahl, K., Otto, M., Fuglsang-Frederiksen, A., 2014. Misinterpretation
of sural nerve conduction studies due to anatomical variation. Clin
Neurophysiol. 125, 2115–2121.

Tankisi, H., Pugdahl, K., Beniczky, S., Andersen, H., Fuglsang-Frederiksen, A., 2019.
Evidence-based recommendations for examination and diagnostic strategies of
polyneuropathy electrodiagnosis. Clin. Neurophysiol. Pract. 18, 214–222.

Tankisi, H., Burke, D., Cui, L., de Carvalho, M., Kuwabara, S., Nandedkar, S.D.,
Rutkove, S., Stålberg, E., van Putten, M.J.A.M., Fuglsang-Frederiksen, A., 2020.
Standards of instrumentation of EMG. Clin. Neurophysiol. 131, 243–258.
lsevier B.V.
/licenses/by-nc-nd/4.0/).

http://crossmark.crossref.org/dialog/?doi=10.1016/j.cnp.2021.11.003&domain=pdf
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0005
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0005
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0005
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0010
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0010
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0020
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0020
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0020
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0020
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0020
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0025
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0025
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0025
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0030
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0030
http://refhub.elsevier.com/S2467-981X(21)00051-2/h9000
http://refhub.elsevier.com/S2467-981X(21)00051-2/h9000
http://refhub.elsevier.com/S2467-981X(21)00051-2/h9000
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0035
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0035
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0035
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0040
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0040
http://refhub.elsevier.com/S2467-981X(21)00051-2/h0040
https://doi.org/10.1016/j.cnp.2021.11.003
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.cnp.2021.11.003
http://www.sciencedirect.com/science/journal/2467981X
http://www.elsevier.com/locate/cnp


T. Krøigård, K.V. Andersen, H. Tankisi et al. Clinical Neurophysiology Practice 7 (2022) 25–26

26
Thomas Krøigård a,b,⇑
Kjeld V. Andersen c

Hatice Tankisi d

Sándor Beniczky d,e

Alexander Gramm Kristensen d

aResearch Unit for Neurology, Odense University Hospital, Odense,
Denmark

bUniversity of Southern Denmark, Odense, Denmark
cAleris-Hamlet Hospital, Søborg, Denmark

dDepartment of Clinical Neurophysiology, Aarhus University Hospital,
Aarhus University, Aarhus, Denmark

eDepartment of Clinical Neurophysiology, Danish Epilepsy Centre
(Member of the ERN EpiCARE), Dianalund, Denmark

⇑ Corresponding author at: University of Southern Denmark, J. B.
Winsløws Vej 4, 5000 Odense C, Denmark.

E-mail address: Thomas.Kroigard@rsyd.dk (T. Krøigård)
Received 3 November 2021
Accepted 7 November 2021

Available online 13 December 2021

mailto:Thomas.Kroigard@rsyd.dk

	Reply to “Conduction studies on the sural nerve”
	Declaration of Competing Interest
	References


