
This case report is unusual and novel for two reasons. First,
DBS-related complications occurring 72 h after DBS surgery are
quite rare events: surgical complications commonly manifest dur-
ing surgery or in the ensuing hours and are already demonstrated
by postoperative imaging (3–4 h after surgery) (Fenoy and
Simpson, 2014). Second, though a previous report (Novak et al.,
2006) has described abnormal intraoperative single unit record-
ings in DBS-related ischemia, none have reported LFP changes
associated with a brain lesion or suggesting a DBS-related compli-
cation. We conjecture that in our patient a stunning phase causing
LFP recording abnormalities preceded a phase characterized by
further LFP changes and clinical manifestations. As well as a
small hemorrhagic hyperdensity, the CT scan identified a slight
hypodensity in the right cerebral peduncle and midbrain and
extending through the pons that probably reflected edema because
it caused only mild neurological deficits and was fully reversible
30 days after the event.

A technically important finding was that as a variable for diag-
nosing a possible DBS complication, LFP electrode impedance
proved less sensitive than LFP amplitude. In fact, in the first record-
ing session – one day before the patient’s hemiparesis began –
electrode impedance was only slightly lower in the right than in
the left STN. Conversely, the LFP recordings already showed
reduced amplitude in the right side unaccompanied by the typical
spectral oscillatory pattern. We could hypothesize that, in the early
stunning phase, neuronal apraxia impairs neuronal oscillatory
activity thus leading to abnormal LFP recordings. Afterwards, brain
edema and bleeding alter also tissue conductivity and ultimately
reduce impedance.

In conclusion, our case report underlines that early asymmetry
in LFP recordings after DBS surgery should alert neurologists to
possible DBS-related complications, occurring in proximity to the
electrode’s apex. Even though CT scan remains quickest and the
most useful method for detecting the hemorrhage, our study sug-
gest that LFP recording could be useful not only for scientific pur-
pose but also to detect some kinds of preclinical surgical
complications (in particular the ones occurring near the electrode’s
apex). Being a quick and safe method it can be repeated several
times a day, if available, especially in patients at risk as patients
with comorbidities or with advanced age.
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Unexpected nerve neuroimaging findings in
Friedreich’s ataxia

Friedreich’s ataxia (FRDA) is the most common autosomic
recessive ataxia, caused by homozygous expansion of guanine–
adenine–adenine (GAA) trinucleotide repeat in the frataxin gene
leading to decreased expression of mitochondrial protein frataxin.

The major neurological features are ataxia, dysarthria, areflexia,
but sensory axonal neuropathy does also occur. Systemic symp-
toms (cardiomyopathy, scoliosis, diabetes mellitus) often coexist.
Neurological phenotype is due to the involvement of dorsal root
ganglia, sensory peripheral nerves, corticospinal tracts and dentate
nuclei. Neurophysiological studies show severe reduction of sen-
sory nerves action potential amplitude with preservation of nerve
conduction velocities, consistent with sensory axonal damage. The
neurophysiological abnormalities correlate with the size of GAA
repeat expansion and with neuropathological findings (Santoro
et al., 1999).

Symptoms due to ataxia usually exceed those from sensory
axonal neuropathy that are likely underestimated and contribute
to patients’ disability.
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Table 1
Nerve conduction studies.

Nerve Stimulation site DL (ms) CV (m/s) Amplitude (cMAP = mV SAP = lV) F latency (ms)

L median (m) Wrist 3.40 11 29
Elbow 60 10
Axilla 71 10

R median (m) Wrist 3.08 12 30
Elbow 53 8
Axilla 57 8

R ulnar (m) Wrist 2.67 14 27
BE 54 13
AE 57 13
Axilla 62 13

R tibial (m) Ankle 4.12 11 47
PF 46 9

L peroneal (m) Ankle 4.80 3 48
AFH 49 3

L median (s) 1st finger NR NR
3rd finger NR NR

R ulnar (s) 5th finger 57 1
R radial (s) 1st finger NR NR
L radial (s) 1st finger NR NR
R lat ant cut (s) AF NR NR
L lat ant cut (s) AF NR NR
R sural (s) Mild calf 46 2
L sural (s) Mild calf NR NR

DL: distal latency; CV: conduction velocity; cMAP: compound motor action potential; SAP: sensory action potential; BE: below elbow; AE: above elbow; PF: popliteal fossa;
AFH: above fibular head; Lat ant cut: lateral antebrachial cutaneous; AF: antecubital fossa; NR: no response. R: right; L: left; m: motor; s: sensory.
Normal values: median nerve DL 6 3,5 ms; SCV P 48 m/s; SAP P 15 lV; MCV P 50 m/s; cMAP P 6 mV; ulnar nerve DL 6 3,1 ms; SCV P 48 m/s; SAP P 10 lV; MCV P 50 m/
s; cMAP P 4 mV; radial nerve SCV P 40 m/s; SAP P 10 lV; peroneal nerve DL 6 5,5 ms; MCV P 40 m/s; cMAP P 3 mV; tibial nerve DL 6 6,0 ms; MCV P 40 m/s;
cMAP P 3 mV; sural nerve SCV P 50 m/s; SAP P 5 lV; lateral antebrachial cutaneous nerve SCV P 55 m/s; SAP P 15 lV; F-wave median/ulnar < 32 ms; peroneal/tibial
<56 ms.

Fig. 1. Left median nerve: comparison of US and MRN findings at proximal (A and C) and distal (B and D) arm, mid-forearm (E and G) and wrist (F and H). US shows CSA
enlargement with heterogeneous hypo- and hyper-echoic hypertrophic fascicles of the median nerve at proximal (A) and distal (B) arm (normal values 6 11 mm2). At MRN
the median nerve is enlarged and markedly hyperintense, with fascicular hypertrophy both in proximal (C) and distal (D) sections. The CSA, measured approximately at the
same levels by the two imaging modalities, is comparable. According to US (E and F) and MRN (G and H) examinations the median nerve is back to a normal appearance at
mid-forearm and wrist.
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