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does not allow for high tissue concentrations
at the burn site. 

Othe reports of HF burns treated by intra-
venous calcium infusion have been after expo-
sure to concentrations of HF less than 20%.1,2

When less than 20% HF is involved, a single
treatment with intravenous calcium appears
sufficient. In our case series, a number of
patients were exposed to more concentrated
HF with all failures occurring at digital sites.
We theorize that this failure of intravenous
therapy was the result of the inadequate pro-
vision of calcium ions to distal sites by the
intravenous technique. As a result, we decided
to treat the patients with treatment failures
with intraarterial calcium infusions. The ratio-
nale for this was that continuous infusion by the
intraarterial route would provide a more local-
ized delivery of calcium ions to the affected
digit and hence a larger calcium ion load to
the areas requiring it most.

Regional intravenous therapy for lower limb
HF exposures may also be problematic. A
much larger tourniquet is necessary to ensure
ischemia. It may be more difficult to limit sys-
temic loss of infused calcium to the limb, and,
the total infused amount of calcium required
may need to be greater to allow for adequate
concentrations to be attained in the ischemic
limb. As a result, treatment failures with high
concentration HF exposures could also be
envisaged.

As a result of our case series, we now rou-
tinely attempt intravenous therapy for upper
limb burns with HF, but advise patients with
high-concentration exposures, particularly to
the digits, that intraarterial therapy may be
necessary if the response is unsatisfactory.

Finally, patients with signs of systemic
hypocalcemia, uncommon with isolated digital
HF burns, should be treated aggressively with
systemic intravenous calcium.
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facilities. The small blood gas machines found
in ICUs will almost never have co-oximetry
capability. Physicians must be aware of whether
the oxygen saturation from their blood sample
was measured or calculated when suspecting
carbon monoxide poisoning. In fact, since cal-
culating the pulse oximetry gap requires co-
oximetry and the co-oximeter will simultane-
ously measure the carboxyhemoglobin level,
there is no clinical utility in measuring the pulse
oximetry gap. Assuming that ABGs measure
oxygen saturation may lead to misdiagnosis
in carbon monoxide poisoning and delay ade-
quate patient care.
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Regional Intravenous
Infusion of Calcium
Gluconate for Hydrofluoric
Acid Burns of the 
Upper Extremity

To the Editor:

We read with interest the article by Graudins
et al1 describing the use of regional infusion
of calcium gluconate for hydrofluoric acid burns
of the forearm, hand, or digits. Coincidentally
we have also recently described our experi-
ence with this technique using 15 mL of 10%
calcium gluconate, and would like to add that
regional infusion may be used to treat hydro-
fluoric acid burns to the lower limb success-
fully, using the same Bier block technique as in
the upper limb.2 It may be particularly helpful
with burns on digits where local infiltration
with calcium may not be feasible because of
the possibility of compromising local circulation.
We believe that the “escape” to intraarterial
therapy may be unnecessary, if the intravenous
regional block is repeated, given that the effects
appear to be related to the absolute fluoride ion
load. Thus a large ion load will only be partially
neutralized by a standard dose of calcium.

Furthermore, the identification of severe
hypocalcemia associated with fluoride loading
from hydrofluoric acid burns has raised con-
cerns over the life-threatening nature of such
injuries.3 We would like to highlight the poten-
tial for this procedure to be lifesaving, in addi-
tion to limb saving.
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In reply:

We would like to thank Drs Ryan and McCarthy
for their comments. Although repeated intra-
venous dosing of calcium may be beneficial
for those patients with a partial response to the
initial calcium infusion, we do not share their
enthusiasm for this technique for digital hydro-
fluoric acid (HF) burns and complete lack of
response to initial therapy.

Continued pain after exposure to HF is likely
caused by ongoing tissue destruction by fluo-
ride ions. The amount of calcium deliverable
by the intravenous route is limited by the poten-
tial toxicity of systemically released calcium
on tourniquet deflation, with 15 mL of 10%
calcium gluconate being the maximum reported
dose.1-3 No adverse effects have been reported
in any of the cases using this amount and
technique. The amount of calcium delivered to
the burn site depends on the dose of calcium
infused, the method of delivery, the total infu-
sion area, and the duration of therapy. Unfor-
tunately, when calcium gluconate is infused
as a bolus into an ischemic extremity, it is a
relatively small dose infused over a short period
of time, which distributes to the entire ischemic
limb and not just the burn area. Delivery of
calcium to HF-affected peripheral capillary beds
is likely to occur by venous back-diffusion. This
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Survey Response Incentives

To the Editor:

Miura et al are to be congratulated for their
success in quantifying both the effectiveness
and the costs of including a “token” dollar bill
in their mail survey efforts.1 But the inferences
as to the possible cause—the irascible troika
of managed care, for-profit management firms,
and escalating professional society dues—
those politically incorrect albatrosses weigh-
ing so heavily around emergency physicians’
necks—may be just a tad erroneous. Way back
in 1956, I was confronted with comparable
less-than-ideal returns to mail questionnaires
about pediatric concerns. When we added a
dollar bill—admittedly it was worth much more
at the time!—we saw our percent of returns
skyrocket to in excess of 90%. Over the inter-
vening years others have exploited the positive
incentive by putting the questionnaire on the
back of a “token check” with comparable suc-
cess, while letting the bank serve as unpaid
collaborator. I would conclude that emergency
physicians—like other physicians—are per-
fectly normal human beings who respond to the
positive incentive of consideration and cash.
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