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Abstract

Background: This case series describes, for the first time, to the author’s knowledge, a novel treatment for coccydynia.
Tarsal tunnel block with lignocaine only brought relief of chronic coccydynia lasting more than 6 months in three
patients. The author adopts the theory that the myelin sheath of the posterior tibial nerve will convey the lipid-soluble
lignocaine upward toward the dorsal root ganglia and the nerve roots of the lumbar spine through the uninterrupted
myelin sheath, which is itself mainly formed of lipids. The author thinks that most coccyx pain is actually a radiating
pain from the lumbar spine, which is not always apparent on magnetic resonance imaging of the lumbar spine.
Certainly, the author acknowledges that large-scale studies need to be done to prove the efficacy of this new
technique and to prove that the myelin sheath can convey the lignocaine chemical upward.

Case presentation: Three Arab patients presented with chronic coccydynia of more than 6 months’ duration in whom
conservative management had failed to control their symptoms. They had no past medical history of significance and
no history of trauma. The results of physical examination of all of the patients were normal apart from tenderness on
palpation of the coccyx. They all received local coccyx injection with steroids on two occasions, which failed to relieve
their pain. One patient underwent manipulation under anesthesia, and one underwent coccygectomy with no pain
relief. Magnetic resonance imaging results were reported to be normal in two of them, whereas the other one had a
prolapsed disc at the L4/L5 level. The three patients described pain relief 30 minutes after tarsal tunnel block with
lignocaine only lasting more than 6 months. All patients had heel anesthesia 15 minutes after the tarsal tunnel
injection, which lasted only 1 hour.

Conclusions: Tarsal tunnel block with lignocaine can relieve coccyx pain for a long time. Tarsal tunnel block can be done
to achieve heel anesthesia before injection of lignocaine into the plantar fascia in patients with plantar fasciitis.

Keywords: Coccydynia, Tarsal tunnel block, Gate C injection, Anatomical gates of sodium channel blockers, Retrograde
analgesia

Introduction
In 30% of patients with coccydynia, the cause of pain can-
not be found (idiopathic coccygodynia) [1]. I describe, for
the first time, to my knowledge, the successful treatment
of coccydynia with tarsal tunnel block using lignocaine
only, without steroids, and the pain relief lasting over 6
months that was achieved in three patients case series.
I believe that after taking a careful history and perform-

ing proper examination and pertinent investigations, the
main cause of coccyx pain is actually pain radiating from
the location of lumbar spine disc disease, but still other
causes should be ruled out carefully.

I describe in this case series, for the first time, to
my knowledge, successful treatment of coccydynia
with tarsal tunnel block using lignocaine only (Fig. 1).
This injection has been named gate C injection by
the author, and gate C is one of the anatomical
gates of sodium channel blockers discovered by the
author [2].
After injecting the tarsal tunnel with lignocaine, the

heel and almost all of the foot will go numb within
15 minutes, and this particular numbness in the heel
is the indication that the injection was successful in
the tarsal tunnel. This numbness should last around 1
hour. Around 30 minutes after the injection, the pa-
tient will confirm the relief of pain.
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Case presentation
Patient 1
Patient 1 was a 45-year-old Arab man with no significant
past medical, family, or psychosocial history who had
been experiencing coccydynia for the past 10 years. The
result of his physical examination was normal apart from
tenderness on palpation of the coccyx.
He had received steroid injections to his coccyx on

two occasions, which had failed to relieve his pain.
Magnetic resonance imaging (MRI) of his lumbar spine

showed L4/L5 disc prolapse, and he had undergone micro-
discectomy of his L4/L5 disc 5 years ago, which made the
coccyx pain worse. The patient had undergone coccygect-
omy 3 years ago, which again made his coccyx pain worse.
The tarsal tunnel block, gate C, was performed with-

out ultrasound guidance and was deemed successful
when heel anesthesia was reported by the patient 15 mi-
nutes after the injection.
The injection volume was 10 ml (3 ml of 2% ligno-

caine HCl plus 7 ml of distilled water).
The patient received the injection at gate C on one

side, and 30 minutes after the injection, he reported 80%
pain relief. The patient was reviewed 6 months later, and
he continued to live with 80% pain relief.

Patient 2
Patient 2 was a 33-year-old Arab orthopedic doctor with
no significant past medical, family, or psychosocial his-
tory who had a complaint of coccydynia of 1 year’s dur-
ation. The result of his physical examination was normal
apart from tenderness on palpation of the coccyx.

The pain was very severe, preventing the patient from
sitting up and affecting his daily activities.
The radiologist reported that the result of MRI of his

lumbar spine was normal.
The patient had received steroid injections into his

coccyx on two occasions, with one manipulation under
anesthesia, but all had failed to relieve his pain.
The patient was due to undergo coccygectomy when

he heard about the new sodium channel blocker injec-
tion gates.
Tarsal tunnel block, gate C, was performed without

ultrasound guidance and was deemed successful when
heel anesthesia was reported by the patient 15 minutes
after the injection.
The injection volume was 10 ml (3 ml of 2% ligno-

caine HCl plus 7 ml of distilled water).
The patient reported complete pain relief 30 minutes

after the injection, and his pain relief continued for the
next 9 months.

Patient 3
Patient 3 was a 36-year-old Arab man with no significant
past medical, family, or psychosocial history who pre-
sented with a 9-month history of severe coccyx pain af-
fecting his daily activities. He report no history of trauma.
The result of his physical examination was normal

apart from tenderness on palpation of the coccyx.
He rated his pain severity as 10 on a visual analogue scale.
MRI was performed, and the result was reported as

normal.
The patient received two coccyx steroid injections,

which failed to relieve his pain. He then received bilat-
eral tarsal tunnel block with lignocaine only seven
months ago (at the time of writing this manuscript).
The patient reported complete pain relief 30 minutes

after the injection, and his pain relief continued for the
next 7 months.

Discussion
The author adopts the theory that most coccyx pain is
actually radiating pain coming from the location of lum-
bar spine disc disease.
How can a peripheral injection relieve pain when the

cause of pain lies more proximally, as in this case series?
How can the effect of a simple lignocaine injection last

for months when the half-life of lignocaine is only about
1 hour?
To understand that, the following must be understood:

After nerve injury, hyperexcitability and spontaneous fir-
ing develop at the site of injury and also in the dorsal
root ganglion cell bodies. This hyperexcitability results
at least partly from accumulation of sodium channels at
the site of injury. Pain is related to excited nerves and
disturbance in voltage-gated sodium channels. The

Fig. 1 Tarsal tunnel injection (Gate C) with lignocaine only
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relationship between voltage-gated sodium channels and
pain has been reported in many published studies [3–8].
Simply by administering lignocaine, which is a sodium

channel blocker, the electrogenicity of nerves is being re-
set, like resetting a jammed laptop.
The local anesthetic molecule consists of three compo-

nents: (1) lipophilic aromatic ring, (2) intermediate ester or
amide chain, and (3) a terminal amine. The aromatic ring
improves lipid solubility. The nerve membrane consists of a
double lipid layer and a protein layer; therefore, the prop-
erty of enhancing lipid solubility contributes to increased
potency of the anesthetic agent because more of the
available drug can diffuse through the membrane [9]. The
myelin sheath is characterized by a high proportion of lipid
(70–85%) [10].
Lignocaine will diffuse through the myelin sheath covering

the nerve, and if a peripheral nerve is blocked, the diffusion
will continue throughout the whole nerve blocking the so-
dium channels, which are accumulated at the site of injury.
The hypothesis is that diffusion will occur through the

uninterrupted myelin sheath covering the main nerve
and its branches, and by injecting one division of the
main nerve, the lipid-based chemical will diffuse to the
main nerve and its other branches.
Of course, the above-mentioned points need extensive

research studies to prove or refute them, and the author
suggests the use of contrast material, as is used in mye-
lography, to prove that the chemicals can diffuse and
travel proximally in the peripheral nerves. Contrast ma-
terial, for example, can be injected into the tarsal tunnel
and followed by radiology performed at various times to
study this phenomenon. With this approach, a lot of
knowledge could be gained in regard to nerve function,
and the scope of that knowledge would be limitless.

Conclusion
Tarsal tunnel injection with lignocaine can be done as a
substitute to general anaesthesia in patients with plantar
fasciitis requiring injection of the plantar fascia, usually
with steroids, as the latter injection is very painful if it is
done without anaesthesia.

Acknowledgements
None.

Author’s contributions
AH discovered this phenomenon of retrograde analgesia achieved with
tarsal tunnel block and approved the submission of this manuscript and
agrees both to be personally accountable for the author’s own contributions
and to ensure that questions related to the accuracy or integrity of any part
of the work, even ones in which the author was not personally involved, are
appropriately investigated, resolved, and the resolution documented in the
literature. The author read and approved the final manuscript.

Funding
None.

Availability of data and materials
The datasets during and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Ethics approval and consent to participate
Approved by the governance team of Al-Dahwi Hospital, Al-Harithiya,
Baghdad, Iraq.

Consent for publication
Written informed consent was obtained from the patients for publication of
this case report and any accompanying images. A copy of the written
consent is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Received: 19 August 2019 Accepted: 25 September 2019

References
1. Grgić V. Coccygodynia: etiology, pathogenesis, clinical characteristics,

diagnosis and therapy [in Croatian]. Lijec Vjesn. 2012;134(1-2):49–55.
2. Hammodi A. Anatomical gates for pain relief due to cervical and lumbar

disc disease. Anaesth Pain Intensive Care. 2019;23(2):217–20.
3. Bennett DL, Clark AJ, Huang J, Waxman SG, Dib-Hajj SD. The role of voltage-

gated sodium channels in pain signaling. Physiol Rev. 2019;99(2):1079–151.
4. Dib-Hajj SD, Black JA, Waxman SG. Voltage-gated sodium channels:

therapeutic targets for pain. Pain Med. 2009;10(7):1260–9.
5. Levinson SR, Luo S, Henry MA. The role of sodium channels in chronic pain.

Muscle Nerve. 2012;46(2):155–65.
6. Wood JN, Boorman JP, Okuse K, Baker MD. Voltage-gated sodium channels

and pain pathways. J Neurobiol. 2004;61(1):55–71.
7. Cummins TR, Sheets PL, Waxman SG. The roles of sodium channels in

nociception: Implications for mechanisms of pain. Pain. 2007;131(3):243–57.
8. Kanellopoulos AH, Matsuyama A. Voltage-gated sodium channels and pain-

related disorders. Clin Sci (Lond). 2016;130(24):2257–65.
9. Moodley DS. Local anaesthetics in dentistry - part 2: choice of local

anaesthetic agent. S Afr Dent J. 2017;72(3):128–30.
10. Morell P, Quarles RH. Myelin formation, structure and biochemistry. In:

Siegel GJ, Agranoff BW, Albers RW, Fisher SK, Uhler MD, editors. Basic
neurochemistry: molecular, cellular and medical aspects. 6th ed.
Philadelphia: Lippincott Williams & Wilkins; 1999. p. 69–94.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Hammodi Journal of Medical Case Reports          (2019) 13:339 Page 3 of 3


	Abstract
	Background
	Case presentation
	Conclusions

	Introduction
	Case presentation
	Patient 1
	Patient 2
	Patient 3

	Discussion
	Conclusion
	Acknowledgements
	Author’s contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

