
the volume into which air is compressed by the syringe
plunger and produces the characteristic LOR. In adults,
the injection of air with a LOR technique should be
considered a technical failure.3 Nevertheless, air may
not be a suitable medium for a LOR technique in
infants and small children as their size and physiology
may uniquely predispose them to risk.2

I have no immediate plan to abandon the use of air
to identify the epidural space in adults. Perhaps the
mischief that continues to occur is due to poor tech-
nique and poor judgement rather than an inherent
danger associated with the use of air to identify the
epidural space.4 The volume of air injected is probably
underestimated by case reports.4 Any interpretation of
the literature on this subject should consider the influ-
ence of technique and judgement. If a clinician’s tech-
nique involves the injection of air, he/she should
reevaluate the wisdom of using that medium. If, in the
absence of corrective actions, serious adverse events
continue to occur with the use of air for LOR, a per-
fectly good technique may be relegated to history.
Eventually, all current LOR techniques used to identi-
fy the epidural space may soon be relegated to history
anyway (B. Tsui, personal communication).5
Scott A. Lang MD

Calgary, Alberta
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To the Editor:
I agree with Kuczkowski and Benumof,1 and with oth-
ers who reviewed the topic,2–4 that saline is the fluid of
choice to detect the epidural space (ES) using the loss
of resistance (LOR) technique. However, other

aspects should be considered. Some of them have
been previously discussed,1–4 but others have sparsely
been considered. Due to the patient’s position (sit-
ting) during the attempted epidural, in the event of a
dural puncture air will migrate into the central ner-
vous system (CNS), producing the symptoms
described. Theoretically, lumbar puncture in the later-
al decubitus cannot produce a pneumocephalus. On
the other hand, although controversial, there is a
trend to change from air to saline to determine LOR
amongst obstetric anesthesiologists.4 However, if the
operator is experienced in the LOR to air, the inci-
dence of pneumocephalus should be low. The volume
of air or saline used to detect the ES is, in my opinion,
of capital importance with respect to both interference
with the effects of local anesthetics,2 and with the
adverse CNS effects in the case of a subarachnoid
injection. Most of the clinical notes published report-
ed amounts greater than 3 to 4 mL of air injected,
both as a single bolus, or as repeated boluses in diffi-
cult epidurals. Usually a small volume of 1 to 2 mL of
air is sufficient to detect the ES. In some patients,
changing from air to saline can be an option for
repeated attempts. If a pneumocephalus occurs,
nitrous oxide should be avoided when an epidural is
combined with a general anesthetic.

Carlos L. Errando MD PhD

Valencia, Spain
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space is either loss of resistance to air (LORA) or saline
(LORS).1–4 Aida et al. reported a significantly higher
incidence of accidental dural puncture and subsequent
development of headache in patients whose epidural
block placement was accomplished with the LORA tech-
nique as opposed to the LORS technique.4 The authors
speculated that the incidence of pneumocephalus-related
headache (PRH) was directly related to the amount of
air injected into the subarachnoid space.4

The specific neurological symptoms resulting from the
intracranial presence of air depend on the intracranial
distribution of air bubbles, whereas the duration and
severity of the symptoms are related to the amount of air
inside the cranium.2 The features of PRH that are similar
to the typical postdural puncture headache (PDPH) are
aggravation of the headache by activity and occipital or
frontal location of the headache and the feature of PRH
that is dissimilar to the typical PDPH is the immediate
onset of the headache with dural puncture and injection of
air.2 In many cases the immediate onset of headache fol-
lowing the dural puncture and injection of air and the
subsequent presence of intracranial air makes the diagno-
sis of pneumocephalus-induced headache certain.

The case reported by Kuczkowski and Benumof clear-
ly demonstrates that the LORA technique can be associ-
ated with significant morbidity (pneumocephalus),
which logically could have been prevented by using a
LORS technique.5

Krzysztof M. Kuczkowski MD

Jonathan L. Benumof MD

San Diego, California
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Posterior tibial nerve block in the ther-
apeutic management of painful cal-
caneal spur (plantar fasciitis): a
preliminary experience

To the Editor:
Plantar fasciitis is characterized by pain and stiffness
involving the heel and plantar surface of the foot with
maximum tenderness at the insertion of plantar fascia
on the calcaneal tuberosity, often associated with exu-
berant anterior calcaneal osteosis (spur).

Steroid injections have been used to treat heel pain
since the 1950s and are one of the most frequently
described treatments for painful heel in the medical
literature.1 Injection of the plantar fascia is best
accomplished through a lateral or medial approach, or
through the pedal pad of fat.2 If corticosteroid flows
back along the needle track, rupture of plantar fascia
or atrophy of plantar skin and calcaneal fat pad might
occur, resulting in bone-on-skin in the critical weight
bearing pressure point of the heel.3 Another drawback
is the extreme pain experienced by patients during
infiltration of tissues surrounding the calcaneum and
many end up by withdrawing the heel during the
process of injection leading to accidental corticos-
teroid flow back, resulting in unsatisfactory therapeu-
tic response or enhanced complication rate.

We examined the efficacy of posterior tibial nerve
block in relieving pain during corticosteroid injection for
treatment of calcaneal spur, and the effects on patients’
comfort, compliance and possible complications.

After obtaining Institutional Review Board
approval and informed consent patients were random-
ized into two groups of ten each. In Group I posteri-
or tibial nerve block was done 10–15 min (5 mL of 1%
lidocaine) before injection of 2 mL of 40 mg·mL–1

methylprednisolone acetate. Patients in Group II
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TABLE Complications and patient compliance in the different
groups

Variable Group I Group II

Fat necrosis 0 (0%) 1 (10%)
Pressure periostitis 0 (0%) 1 (10%)
Rupture of plantar fascia 0 (0%) 0 (0%)
Patients received three injections 9 (90%)* 4 (40%)

*P < 0.001; GI vs GII. Group I = patients with posterior tibial
block; Group II = patients without posterior tibial block.


