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CASE REPORT

MRI-guided cryoablation of the posterior femoral cutaneous
nerve for the treatment of neuropathy-mediated sitting pain
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Abstract Neuropathy of the posterior femoral cutaneous
nerve may manifest as pain and paresthesia in the skin over
the inferior buttocks, posterior thigh, and popliteal region.
Current treatment options include physical and oral pain ther-
apy, perineural injections, and surgical neurectomy. Perineural
steroid injections may provide short-term pain relief; however,
to our knowledge, there is currently no minimally invasive
denervation procedure for sustained pain relief that could
serve as an alternative to surgical neurectomy. Percutaneous
cryoablation of nerves is a minimally invasive technique that
induces a sustained nerve conduction block through tempo-
rary freezing of the neural layers. It can result in long-lasting
pain relief, but has not been described for the treatment of
neuropathy-mediated PFCN pain. We report a technique of
MR-guided cryoablation of the posterior femoral cutaneous
nerve resulting in successful treatment of PFCN-mediated sit-
ting pain. Cryoablation of the posterior femoral cutaneous
nerve seems a promising, minimally invasive treatment option
that deserves further investigation.
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Introduction

The posterior femoral cutaneous nerve (PFCN) is a pure-
ly sensory nerve of the sacral plexus, which travels in
close proximity with the sciatic nerve in the subgluteal
space [1]. More inferiorly, the thin cutaneous branch
(CB) of the PFCN diverges and courses between the
gluteus maximus and the hamstring origin to pierce the
posterior crural fascia and descend to the popliteal area
(Fig. 1). Neuropathy of the CBPFCN typically manifests
as pain and paresthesia of the skin over the inferior but-
tocks, posterior thigh, and popliteal region. It may be
diagnosed through the physical findings of pain and al-
tered sensations in the innervated skin territories and re-
lief of symptoms through a selective block with local
anesthesia [2].

Current treatment options include physical therapy, oral
pain therapy, perineural injections [2], and surgical
neurectomy [3]. Perineural steroid injections may provide
short-term pain relief; however, there is to our knowledge
currently no minimally-invasive denervation procedure
for sustained pain relief that could serve as an alternative
to surgical neurectomy. Cryoablation is a minimally inva-
sive procedure that consists of the temporary freezing of
tissues through the creation of an ice ball at the tip of a
probe. Cryoablation of nerves results in the destruction of
various layers of neural tissues and sustained conduction
blockage of pain signals. Cryoablation of various nerves
in the body has been successfully applied for sustained
pain relief [4], but has not been described for the treat-
ment of neuropathy-mediated CBPFCN pain.

Successful cryoablation requires accurate visualization
and targeting of the nerve in addition to monitoring of the
ice ball. Interventional magnetic resonance (MR) imaging
appears well suited for this technique because of its ability
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to visualize the less than 1-mm CBPFCN and monitor the
cryoablation ice ball [5-7].

We report a case of MR-guided cryoablation of the PFCN
resulting in the successful treatment of chronic neuropathy-
mediated sitting pain.

Posterior femoral

cutaneous nerve
Case report

A 66-year-old active woman presented to our service with in-
tractable pain in the skin over the lower buttocks and posterior
thigh regions. Her symptoms occurred after right pudendal
nerve surgery, which had provided pain relief in the perineum.
She was otherwise healthy, exercised regularly, and lived a
healthy life-style. Her pain was continuous on a daily basis,
but with varying severity ranging between 3 and 7 on a 10-
point visual analog scale. The pain was aggravated by sitting
and exercise and alleviated by rest and lying flat on the stom-
ach. She had already undergone physical therapy and oral drug
treatment. Her physical examination demonstrated tenderness
over the right inferomedial buttocks area, posterior thigh, and
, upper popliteal region. The skin and muscle bulk were normal.
] She underwent 3-Tesla MR neurography of the lumbosacral

plexus, which demonstrated a healed, previously divided right

sacrotuberous ligament with extension of small fibrous strands

to the subjacent pudendal nerve, but no frank scar encasement.
Fig. 1 Anatomy of the posterior femoral cutaneous nerve The right pudendal nerve was normal in size and signal
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Fig. 2 Diagnostic MR neurography. a Axial high spatial resolution (white arrows), which demonstrates abnormal signal hyperintensity
intermediate-weighted and b fat-suppressed T2-weighted MR images (white arrow, b). The black arrows indicate the normal sciatic nerve

show the cutaneous branch of the posterior femoral cutaneous nerve
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Fig. 3 Interventional MRI. a Axial intermediate-weighted MRI shows
the cutaneous branch of the posterior femoral cutaneous nerve (white
arrow) between the proximal hamstring muscles medially and the
gluteus maximus muscle laterally. The black arrow shows the sciatic
nerve. b Axial intermediate-weighted MRI shows a 22-G injection
needle (white arrow) near the cutaneous branch of the posterior femoral

intensity. The CBPFCN demonstrated mild enlargement and
increased signal intensity compared with the left side, sugges-
tive of right neuropathy (Fig. 2). Differential MR-guided diag-
nostic blocks of the CBPFCN and pudendal nerves with long-
acting local anesthetic resulted in complete temporary pain re-
lief with concordant pre-procedural pain and post-procedural
numbness maps only after the CBPFCN block and no substan-
tial pain relief after the pudendal nerve block. Two subsequent
therapeutic blocks of the PFCN with long-acting local anesthet-
ic and long-acting steroids each provided pain relief for
1 month, with recurrence of symptoms afterward. The patient
underwent cryoablation for longer lasting analgesic therapy of
PFCN-mediated pain.

The procedure was performed using a clinical, wide-
bore 1.5-T MRI system (MAGNETOM Espree, Siemens
Healthcare, Erlangen, Germany) in prone position. Axial
intermediate-weighted MRI (turbo spin echo; repetition
time [TR], 6,500; echo time [TE], 24; slice thickness
[SL], 4 mm; echo train length [ETL], 11; field of view
[FOV], 348 x 300 mm; base resolution [BR], 448; phase
resolution [PR], 70%; receiver bandwidth [BW], 200 Hz,
acquisition time [TA], 3:51 min) were used to identify the
cutaneous branch of the PFCN using a multi-channel body
surface coil and table element coils in parallel (Fig. 3a).

cutaneous nerve, which was used to perform a nerve block before the
cryoablation. ¢ Axial intermediate-weighted MRI shows the cryoablation
probe with the ice ball (white arrow) ablating the cutaneous branch of the
posterior femoral cutaneous nerve. There is a 5-mm margin to the sciatic
nerve (black arrow), which was sufficient to protect the sciatic nerve from
thermal injury

The body surface coil was then exchanged with a 19-cm
loop coil. Following determination of the skin entry point
using skin markers, the interventional field was prepped
and draped in standard fashion. Conscious sedation was
initiated. Superficial local anesthesia was employed using
1% lidocaine. The procedure was performed in a co-axial
fashion using an 18-G introducer needle of 5 cm in length,
which served as an access sheath. First, a nerve block was
performed using a 22-G needle of 10 cm in length
(MReye®, G11583, Cook Medical, Bloomington, IN,
USA), which was displayed on axial intermediate-
weighted MR images (turbo spin echo; TR, 2,480; TE,
23; SL, 3 mm; ETL, 17; FOV, 338 x 300 mm; BR, 384;
PR, 70%; BW, 356 Hz; TA, 28 s) (Fig. 3b). Then, the
injection needle was replaced with a cryoablation probe
(IceSeed 1.5 MRI Needle, Galil Medical, St Paul, MN,
USA), which was placed and visualized using the same
technique and pulse sequence as for the injection needle.
Following verification of contact of the cryoablation nee-
dle with the CBPFCN and sufficient distance from the
sciatic nerve, cryoablation was performed with two 3-
min freeze/3-min thaw cycles. The ice ball growth was
monitored using continuous MRI acquisition at a frame
rate of 21 s using axial intermediate-weighted MRI (turbo

Table 1 Interventional MRI

workflow Step Action
1 Focused MRI centered on the ischial tuberosity for visualization of the posterior femoral cutaneous
and sciatic nerves, planning of the needle path, and preparation of the interventional site
Placement of a 5-cm long 18-G needle for co-axial access
3 Introduction of a 10-cm long 22-G needle for a posterior femoral cutaneous nerve block using 2 ml
of 1% ropivacaine
4 Introduction of a 15-cm long 20-G probe for cryoablation of the posterior femoral cutaneous nerve

using two 3-min freeze/3-min thaw cycles
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spin echo; TR, 1,800; TE, 23; SL, 3 mm; ETL, 17; FOV,
338 x 300 mm; BR, 384; PR, 70%; BW, 356 Hz; Fig. 3c¢).
The distance between the outer margin of the ice ball and
the sciatic nerve was monitored visually and with manual
measurements on the continuously acquired MRI. The to-
tal procedure time from first to last image was 81 min.
There were no complications and the patient tolerated
the procedure very well. The MRI workflow is shown in
Table 1.

Following cryoablation of the PFCN, the patient had
substantial pain relief with only minimal symptoms re-
maining. Following a week, she developed paresthesia
on the skin innervated by the CBPFCN, which gradually
improved over time with oral anti-inflammatory pain
medication. At the 5-month follow-up, she remains free
of her posterior thigh symptoms.

Discussion

We report the technique and short-term result of successful
MR-guided cryoablation of the CBPFCN for the treatment
of chronic neuropathy-mediated sitting pain.

Nerve ablation is an evolving therapeutic option for the
treatment of neuropathic pain. Techniques that have been de-
scribed include radiofrequency ablation [8, 9] and
cryoablation [4]. The mechanism of action of cryoablation
of the nerves is not fully understood. It involves disruption
of both axons and myelin sheath with subsequent Wallerian
degeneration, but may leave layers such as the peri- and
endoneurium structurally intact [10]. This results in a
neurotmesis-type state and long-lasting interruption of the
nerves’ ability to conduct pain [10—12]. Owing to less struc-
tural damage than with chemodenervation, heat-generating
thermal ablation, and surgical nerve division, the formation
of neuromas is less likely with cryoablation [13, 14].
Because of the remaining intact neural layers, the nerve may
regenerate and symptoms may recur after months of analgesia.

The current treatment for PFCN-mediated neuralgia
consists of perineural injections with long-acting local an-
esthetics and steroids [2], and surgical resection [3]. In our
patients, perineural steroid injections only provided short-
term pain relief. Cryoablation could represent an alterna-
tive to surgical treatment and therapeutic option in patients
with incomplete pain relief or recurring pain after surgery.
A patient study is needed to fully assess the role of
cryoablation for the treatment of PFCN-mediated pain.

Owing to the small size of the CBPFCN, cryoablation
is best performed under direct imaging visualization and
monitoring of the ice ball during the ablation process.
For this purpose, MR guidance can be advantageous for
several reasons. The high spatial and soft-tissue resolu-
tion of MRI permits the direct visualization and targeting
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of the CBPFCN, and its distance the sciatic nerve to
ensure a sufficient ablation margin to avoid sciatic injury.
In addition, MRI monitoring directly visualizes the
cryoablation zone as an area of signal void that resem-
bles the ice ball. This allows for verification that the ice
ball reaches the CBPFCN and also that a safe distance to
the sciatic nerve remains. In our case, a 5-mm distance
between the outer margin of the ice ball and sciatic nerve
was sufficient to avoid thermal injury. Ultrasound-guided
CBPFCN blocks have been reported and may represent
an alternative technique [15], if monitoring of the rela-
tionships of ice ball, PFCN, and sciatic nerve can be
ensured. Similarly, the procedure may be possible under
computed tomography guidance using anatomical
landmarks.

Our patient had diminishing skin discomfort after the
procedure in the distribution of the ablated CBPFCN,
which resolved over the course of a few weeks. The
symptoms seemed similar to a not uncommonly reported
side effect of nerve ablation [16], which is not well un-
derstood, but may constitute a healing response during
Wallerian degeneration.

In conclusion, MRI guidance enables cryoablation of
the CBPFCN, which seems a promising, minimally inva-
sive technique for the treatment of neuropathy-mediated
PFCN pain.
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