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Tante 1, Enzymatic Changes after the First Anesthetic g
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CPK, i units/ml 4,000 3,480 3,400 1,870 550 L3
LDH, units/ml 3,250 2,800 1,480 1,060 208442 =
SGOT, Karmen 552 740 330 246 9-33 S
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Sevcral papers have suggested the usefulness the process before a vicious circle is entered. N
of p ) in the Procaine was chosen for the second anes=

or pr
ment of malignant hyperthermia,*¢ but its use
without cooling has not been reported. We
do not intend to understate the importance of
cooling, but rather wish to emphasize the
value of procainamide in the treatment of this
condition.

The mechanism of action of procainamide in
malignant hyperthermia is not known. Britt4
suggests that anesthesia triggers the release of
calcium from a defective calcium storage mem-
brane of muscle cells. This calei t

£ael

thetic b of its pr d in the§
therapy of malignant hyperpyrexiat If ag
longer anesthesia had been needed, tetracaines
could have been used. Lidocaine and mepi-3
vicaine may initiate the lesion of malignants
hyperthermia 3-4 and therefore were not used.
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muscle metabolism, with a vast increase in the

utilization of oxygen and production of heat,

hydrogen ions, and carbon dioxide. As ATP

is consumed, there is not enough to supp]\ the
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transport needs of the
Thus, the calcium leaks into the cells and the
low extracellular fluid calcium induces neuro-
genic tetany, w ing the biochemical de-

inamide seems to be effec-
tive bv reducmg calcium levels within the cyto-
plasm. This hypothesis suggests that early
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In a large

0.1 per cent of 6,334 patients. Inadvertent
fetal-scalp injections were initially reported in
1965 -3 and have been of concern to anes-
thetists and obstetricians ever since.
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Fic. 1 (above). After passing the entire
ment unit 1-1.5 cm into the caudal , the
needle stylet is held in a fixed position and the
cann threaded off the stylet into the_ caudal
ff,ﬂ"ml space. The stylet is NOT advanced

er.

lace-

Fic. 2 (below). The cannula in place with the
needle alongside to illustrate the approximate dis-
tance the cannula has been advanced.

We have developed a new technique for
single injection or contil caudal analgesi:
which lessens the dangers of fetalscalp and
subarachnoid injections and needle breakage.
Identification of the appropriate anatomic Jand-
marks for the sacral hiatus have been de-
scribed.: 2 A standard intravaseular 2l4-inch
16-gauge Teflon catheter with needle stylet is
introduced through the sacrococcygeal liga-
ment into the sacral hiatus. The entire unit
is advanced cephalad about 1-1.3 cm beyond
the sacrococcygeal ligament. The needle sty-
let is then withdrawn about 0.5 em. The
catheter is then advanced as far as desired
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(approximately 3.0 em in the average woman)
holding the stylet stationary. The needle is
then withdrawn completely (figs. 1 and 2)3—
After ascertaining, by aspiration, that the cnth%
eter tip is not in the subarachnoid space or
blood vessel, a test dose of an appropriate vol3
ume of local anesthetic is injected. The re<
mainder of the desired dose of the anesthetic
solution is injected after evaluating the effectss
of the test dose. \When a continuous techniqug
is planned, a plastic cannula (19-gauge) is
introduced through the Teflon catheter and
advanced up to 2-3.0 cm bevond the distal
end of the Teflon catheter. This technique is
preferred over the use of standard extensionS
tubing attached to the Luer-Lok end of t}u%
catheter to avoid the possibility of pressurey
necrosis on the sacrum. Further, this tech&
nique allows for more flexibility in positioning),
the patient and stabilizing the catheter. s
The needle is advanced for such a shor€
distance beyond the sacrococcygeal ligamen
that we believe this technique reduces the risks3-
of fetal-scalp injections and dural puncture‘g
The blunt, soft end of the Teflon catheter o
plastic cannula which is advanced has notR
been known to pierce either the dura or the}
fetal scalp. The catheter should never beg
withdrawn while the needle is in place, since3
this maneuver has caused portions of the cath-3
eter to be sheared off. We do not advocate3
the introduction of a needle in a patient in§
labor whose landmarks are not easily identig
fied. It has been found that the Teflon cath-Y
eter does not advance easily beyond the needle
unless the needle is through the sacrococeygeal®
lizament and appropriately in the caudal spnce.§
It does not advance in the subcutaneous tissue?®
overlying the sacrum without undue pressureS
or pain. In theory, and in our practice, thisy
is a useful technique which is an improvement3
in the safety of caudal analgesia. This tech§
nique has now been used for more than 3000
patients, 95 per cent of whom were obstetricald
patients. Approximatley 40 per cent of thmé
patients had a continuous technique. ThereB
has been no failure to achieve caudal analgesiay
providing the Teflon catheter has been casiy3.
advanced into the sacral epidural space. ThercS
has been no broken needle or catheter. If theX
data published by Dawkins * were applied to
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our series, one would anticipate having experi-
enced three dural punctures. Instead, no
dural puncture or fetal-scalp injection was en-
countered, and there has been no rectal in-
jection.
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the inhalation injury developed. Blood and spu-g—

tum cultures vielded Pseudomonas aeruginosa. =]

The patient was supported by nasogastric feed-g

1. tal 1 T 17 =

of prolonged tracheal intubation. Meticulous
care of the tracheostomy tube and assiduous
management of the inflatable cuff are essential
in minimizing its incidence. Ve present an
unusual example of tracheoesophageal fistula
and suggest an alternate mode of management.

Report OF A Case

An 18-year-old youth sustained 36 per cent
total body surface burns involving the head. neck,
\

ings and supp p hyp 5
tation. On the ffteenth postburn day, the®
pulmonary infiltrates pastially cleared and he toler-3
ated at of i y assil for 15 min-53
utes every hour. By the eighteenth postbum day,Q
he tol 1 ak of respiratory assi fnr§
45 minutes of cach hour and the roentgenogram&
of the chest st d further imr t. ey
unper gastrointestinal bleeding had ceased and(3
the hematocrit was stable at 38 per cent. 9

Over the next few days, the patient continued to Q&
improve, but on the twenty-first postburn day, mas-o

trunk, and upper extremitics. Chest v
and nasotracheal intubation performed shortly
after injury relieved respiratory distress. The pa-
tient was then transferred to the United States
Army Insti of Surgical R h. On admis-
sion, bilateral wheezes and rales were present and
copious quantities of carbonaccous sputum were
produced. A lung scan with 133xenon revealed
marked isotope retention bilaterally, indicative of

P y tract d and ventilatory impair-
ment, corroborating the diagnosis of inhalation in-
jury. On the fourth postbum day, L;nntinued

sive gast inal hemorthage recurred. Celiac-S

artery catheterization was performed and epineph- &

rine infused, without jon in bleedi AN
L gast v an

s were per-o
formed using k

Ve {-tul ine an-
esthesia. Two hours after induction of anesthesia. o
it was suddenly impossible to obtain a seal of theS
trachea with the tracheostomy cuff, and it ap-©
peared as if the balloon had ruptured. When S
proper position of the tube and integrity of thel
balloon had been verified, emergency bronchoscopy '

- el
\\'as‘pcrfonncd; this revealed a large trachco-S

ventilatory support was ded and a v
was performed. A 12-mm Portex tracheostomy
tube with a prestretched cuff was inserted and
the audible-leak technique used. Assisted ventila-
tion was maintained with a Bird Mark XIV rcs-
pirator. The first ten postbum days were com-
plicated by intermittent upper gastrointestinal
bleeding. Bilateral pulmonary infiltrates com-
patible with t h ia superi 1 on

sophageal fistula, originating 3 cm above theg
carina and extending 3 cm cephalad. A Carlen’sg
tube was inserted for the remainder of the opera-&
tion. Although a seal with the tracheal balloon®
could not be produced, pulmonary aspiration ofS
gastric contents was not apparent. At the conclu-_
sion of the operation, 6.5-mm nasotracheal tubes ©
were placed through the tracheostomy stoma intog

i | h The ball were in-=
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ca
flated sufficiently to maintain a seal and permit$
a slight leak on positive-pressure inspiration. TheX
of the chest remained remarkably
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clear postoperatively. A degree of bleed-



