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CASE REPORT

Conus infarction after non-guided transcoccygeal ganglion impar
block using particulate steroid for chronic coccydynia
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Abstract
Introduction Ganglion impar block (GIB) is a well-recognised treatment for chronic coccydynia. Several side effects have
previously been described with this procedure, including transient motor dysfunction, bowel, bladder, and sexual dys-
function, neuritis, rectal perforation, impingement of the sciatic nerve, cauda equina syndrome, and infection.
Case presentation We describe the first report of imaging-documented conus infarction after an unguided-GIB performed in
theatre using particulate steroids for a 17-year-old patient with coccydynia. Immediately post-GIB, patient developed
transient neurological deficits in her lower limbs of inability to mobilise her legs that lasted for 24 h. These include back and
leg pain, decreased power and movement, increased tone, brisk reflexes, reduced light touch sensation and proprioception of
legs up to the T10 level. Urgent MRI spine showed intramedullary hyperintense signal within the conus and mild restricted
diffusion on the distal cord and conus, suggestive of an acute conus infarction. On follow-up, the GIB did not result in
symptom improvement of coccydynia and there was persistent altered sensation of her legs.
Discussion Various approaches of ganglion impar block have been described and performed in the past with different
imaging techniques and injectants. A few cases of unusual neurological complications have been reported with the use of
epidural steroid injections and ganglion impar block. Clinicians should be aware of the possible neurological complications
following ganglion impar blocks and the risk of inadvertent intravascular injection of particulate steroids can potentially to
be minimised by using imaging guidance.

Introduction

Over the past century, sympathetic ganglion blocks are
increasingly being used for controlling a variety of painful
conditions. These include coccygodynia, complex regional
pain syndrome, cancer pain, and postherpetic neuralgia [1].
Some non-painful conditions such as post-traumatic stress
disorder and hyperhidrosis can also be treated by sympathetic

blocks [1]. Ganglion impar block (GIB) is a common type of
ganglion block, which blocks the ganglion impar or ganglion
of Walther. Ganglion impar is a solitary retroperitoneal
structure forming the tail of the bilateral sympathetic chain, it
is situated anteriorly to the coccyx and supplies nociceptive
and sympathetic fibres to the perineal region [2, 3]. Intractable
coccygeal and perineal or pelvic pain has been successfully
treated by GIB [1]. A number of papers have described the
potential for rare complications, including motor, bowel,
bladder, and sexual dysfunction, neuritis, rectal perforation,
impingement of the sciatic nerve, cauda equina syndrome,
and infection. However, there is a paucity of complications
that have actually been reported [4].

Spinal cord infarction is a rare but potentially devastating
event, which has been described following a number of
percutaneous spinal interventions such as transforaminal
epidural injections in the cervical, lumbar, or caudal regions
[5, 6]. While such complications have typically been asso-
ciated with the use of particulate steroid solutions, one case
of conus medullaris infarction was reported in 2016
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following a right L4 transforaminal epidural steroid injec-
tion using dexamethasone [6]. One previous case of tran-
sient sensory loss with involvement of bladder and bowel
control following fluoroscopic-guided GIB was described in
2017, with resolution of the neurological symptoms on
follow-up [7]. Here, we present the first documented case of
conus medullaris infarction following unguided transsa-
crococcygeal GIB for the treatment of a young patient with
chronic coccydynia and no previously known neurology.

Case presentation

A 17-year-old female presented with a background of
severe coccydynia secondary to falling heavily off a slide at
the age of 13. Previous sacrococcygeal MRI demonstrated a
significantly increased intercoccygeal angle, a small bursa at
the dorsal aspect of the coccyx, and a prominent draining
vein at the ventral aspect of the coccyx. There was no
evidence of tethered spinal cord, low thecal sac or low-lying
conus. Her conus medullaris was confirmed to be of normal
position at the level of T12 vertebra. Neurological exam-
inations at the time of presentation were normal.

The patient underwent a conventional non-guided
transsacrococcygeal GIB. The procedure was performed in
theatre under conscious sedation with intravenous mid-
azolam, for diagnostic and therapeutic purposes. Four mil-
lilitres of 0.5% Bupivacaine and 1 ml of 40 mg Kenalog
(Triamcinolone acetonide) was injected through the sacro-
coccygeal joint with a 23-gauge (blue) needle using ana-
tomical guidance.

In the immediate post-procedural period, while in
recovery, the patient reported inability to mobilise her lower
limbs. She denied any urinary disturbance, sickness, or neck
stiffness at the time. On examination, all pulses were pre-
sent with a normal upper limb neurological exam. However,
her lower limb neurological exam showed increased tone
with bilateral-positive clonus (five beats), and a significant
decrease in power bilaterally to MRC 1 in L2/L3 myotomes
and MRC 0 in L4/L5/S1 myotomes. This was accompanied
by a decrease in light touch sensation and a decreased
proprioception to the T10 level. Brisk ankle and knee
reflexes were noted in both legs. Severe back pain radiating
to her legs was also reported. Upper limb neurological
examination was normal. Cardiovascular, respiratory, and
abdominal examination were unremarkable. Peripheral
pulses within the lower limbs were also normal. There was a
high index of clinical suspicion of neurological complica-
tion and an urgent MRI of the spine was arranged. This
demonstrated intramedullary hyperintense signal within the
conus on sagittal STIR and T2 images and axial T2-
weighted images (Figs. 1 and 2a, b). There was mild
restricted diffusion on the corresponding DWI/ADC images

of the distal cord and conus. The MRI appearances were
consistent with an acute conus infarction (Fig. 3).

The patient was admitted and over the following 24 h
spontaneously recovered motor function. However, altered
sensation persisted.

At clinic follow-up at 6 months, the patient reported
ongoing tingling and heavy feeling in legs and subjective
weakness. Examination revealed an increased tone in her
left leg, bilateral crossed adductors, normal power, bilateral
ankle clonus, down going plantar reflexes, no ataxia, a
negative Romberg’s test and a negative Gower’s test.
Unfortunately, she reported no improvement in her symp-
toms of coccygeal pain.

Discussion

Coccydynia can be debilitating, treatment options include
corticosteroid injections into the sacrococcygeal junction,
caudal epidural space, or blocking the Ganglion Impar by
injecting local anaesthetic agents [8]. Sympathetic ganglia
inputs are involved in various complex pain pathophysiol-
ogy, these inputs are suggested to cause the loss of regular
inhibitory influence on pain [1]. Therefore, ganglion blocks
can block these sympathetic neurons and decrease central
hyperexcitability [1]. Although rare, reported complications
of GIB include misplaced injectate into the nerve roots
causing numbness, paraesthesia, or neuritis [7].

There are various approaches to performing a GIB. The
first approach was described in 1990 by Plancarte et al. [9]
as a needle insertion through the anococcygeal ligament
until reaching anteriorly to the sacrococcygeal joint. Later
on, transsacrococcygeal approach, other intercoccygeal
joint approaches and paracoccygeal approaches were
described [8, 10]. Transsacrococcygeal approach was first
described by Wemm and Saberski in 1995 and is recom-
mended for its direct approach with a shorter needle path,
hence less expertise is needed to perform this approach
[1, 3]. Transsacrococcygeal approach of GIB has been
claimed to be generally effective and safe in the man-
agement of coccyx and perineal pain according to pro-
spective evaluation, but more randomised controlled trials
with larger sample sizes are needed to conclude on its
efficacy [1, 3].

Imaging guidance can include fluoroscopy and more
recently CT, ultrasonography, and MR imaging guidance
[11–13]. A fluoroscopic-guided transsacrococcygeal
approach is much preferred by clinicians in comparison to a
conventional anatomical technique, as it is technically more
feasible and has a lower risk of visceral injuries [14]. The
needle used for GIB can be curved, or a needle-inside-
needle coaxial technique might be required if the sacro-
coccygeal disc is ossified later in life [3, 14].
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The selection of agents for GIB include local anaes-
thetics and steroids as used in this case or neurolytic agents

such as alcohol [1]. The purpose and expected duration of
the block will determine which agent to select [1].

The use of particulate steroids for spinal injections is
controversial [15]. A number of recent publications have
reported that epidural steroid injections using particulate
steroid at the level of cervical, lumbar, and lumbosacral
spine may be associated with a risk of infarction ranging
from the brainstem to the distal spinal cord [5, 6, 15]. Some
authors speculate that the reasons for such adverse event
could include formation of thrombus, vasospasm, or dis-
section causing vascular injury [6, 15].

Up till 2015, all cases of spinal cord injury described in
the literature involved injections of particulate steroids into
the epidural space [15]. Triamcinolone acetonide, as used in
this case, is a particulate steroid among other examples like
methylprednisolone acetate and prednisolone acetate [15].
These are poorly water-soluble and can cause crystallised
precipitants ranging from 0.5 to over 1000 μm in hydro-
philic solutions, subsequently risking small arterial vessel
occlusions following incidental steroid injection into an
artery during procedures [15]. There has been one reported
case by Gharibo et al. [6] of conus infarction after a right L4
transforaminal epidural steroid injection using non-
particulate steroid dexamethasone in 2016. Kenalog-40
(triamcinolone acetonide injectable suspension, USP) has
only been approved by FDA for intramuscular and intra-
articular use and is not licensed for epidural use due to
reported cases of serious adverse neurological events,
including spinal cord infarction, paraplegia, brainstem
stroke, and even deaths [16].

In 2017, the first case of unusual neurological compli-
cation post-GIB was reported by Gupta et al. [7] as a

Fig. 1 Sagittal T2-weighted image of the lumbar spine illustrates dif-
fuse intramedullary high signal intensity signal with minor expansion
of the conus

Fig. 2 a, b Sequential axial T2-
weighted image through the
conus medullaris demonstrates
intramedullary centrally located
high signal
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sudden-onset right thigh pain likely due to a delayed
response of the alcohol in the block, followed by right lower
limb movement difficulties with loss of bladder and bowel
control 3 h after the procedure. This patient had 50% loss of
sensation from L3 dermatome downwards with an antalgic
gait. Forty-eight hours after treatment with dexamethasone
and morphine, his bladder and bowel function improved
with a restored normal sensation and gait [7].

Our case is the first reported case of imaging-documented
conus infarction post-GIB, further demonstrating the risk of
rare neurological complications after GIB. Symptoms sug-
gestive of a suspected disturbance to the conus medullaris or
nerve roots include back pain, leg weakness, sensory loss,
scoliosis, foot deformities, bladder, or rectal dysfunction [5].
While the mechanism by which this patient’s neurological
complications occurred cannot be definitely established, the
development of neurological disturbance immediately fol-
lowing unguided injection of particulate steroid would
strongly imply a causal relationship. We speculate that this
case may be related to inadvertent intravascular injection of
local anaesthetic and particulate steroid into one of the vessels
in the presacral plexus during GIB. Both thromboembolism
and direct oppression caused by foreign injectates in spinal
cord arteries can lead to spinal cord infarction [17]. Typically,
conus medullaris infarction presents with mainly lower motor
neuron findings and has neural segments from S2 and below.
However, conus lesions can be complicated and have patchy
distributions or epiconus involvement. In our case the patient
had upper motor neuron findings and neurological symptoms
extending to the L2-3 myotomes. This suggests that while the
detectable signal abnormality on acute MRI was limited to the
conus, the range of neurological injury may have been more
extensive with potential involvement of the cauda equina. We
note that Gupa et al. [7] also reported sensory disturbance
extending to the L3 dermatome in their case of transient

neurological complications following GIB. As this was an
unguided injection, the exact location of needle placement
prior to injection is unknown. Depending on the angle and
length of the needle, it is even possible to have injected via
the caudal canal, which may then have resulted in inadvertent
epidural delivery. However, how this would result in per-
manent neurological injury is unclear.

Possible preventative safety measures include perform-
ing MRI before GIB to identify variant anatomy, using
image guidance during GIB, and aspirating to check for
blood or cerebrospinal fluid in the needle prior to injection.
Non-particulate steroid such as dexamethasone has been
associated with fewer neurological complications than par-
ticulate steroid solutions and may be a safer option than
particulate steroids for these procedures. We would suggest
that imaging guidance with CT or fluoroscopic control and
injection of contrast material should be considered when
performing such procedures to minimise the risk of inad-
vertent intravascular injection.

Conclusion

We present the first reported case of imaging-documented
conus medullaris infarction after a conventional non-imaging
guided transsacrococcygeal ganglion impar block for the
management of coccydynia using particulate steroid solution.
Care must be taken to minimise the risk of inadvertent
intravascular injection of particulate steroids when doing such
procedures, and we would advocate use of imaging guidance
with use of contrast to minimise risk of inadvertent vascular
injection. Clinicians must have a high index of suspicion for
such complications if patients develop neurological symptoms
following ganglion impar injections.
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