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consciousness. This suggests that the catheter
had entered the subarachnoid space, an im-
pression confirmed by easy aspimtion of Huid
that contained glucose and had a physiologic
pH. The concentration of bupivacaine found
in the aspirate also supports this conclusion.
Wilkinson and Lund! found that after epidural
block with bupivacaine, the maximum concen-
tration of local anesthetic in the cerebrospinal
fluid was 31 pg/ml. The concentration we ob-
tained (205 pg/ml) is equivalent to 35 mg of
bupivacaine distributed in a 170-ml volume.
Finally, the development of a typical post-
lumbar-puncture headache indicates that the
subarachnoid space was entered.

Numerous cases of inadvertent spinal anes-
thesia have occeurred with bupivacaine® and
other agents.? Our case is unique in that spinal
anesthesia occurred late in a previously satis-
factory epidural anesthesia.

In conclusion, we report an incident of late
appearance of total spinal anesthesia following
uneventful epidural block. It must be assumed
that the catheter penctrated the dura and en-
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tered the subarachnoid space, although we are
ata loss to explain the mechanism. Total spinal
anesthesia might have been avoided had the
epidural catheter been aspirated prior to the
reinforcement dose of anesthetic. This event
stresses the necessity for continuous moni-
toring during epidural anesthesia.
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A Cervical Mass Associated with Positive
Pressure on the Airway

Mynya C. NEWLAND, M.D..* JaMES W. CHAPIN, M.D.,t DaNIEL W. WINGARD, M.D.}

The spontaneous appearance of a mass in
the neck shortly after induction of anesthesia
in a 9-vear-old boy was cause for concem.
Several possibilities were considered for
differential diagnosis, and finally anesthesia
was discontinued and further evaluation was
done to make a definitive diagnosis.

REPORT OF A CASE
A 9vyear-old white boy was admitted to the

hospital for operative correction of an undescended
right testicle. The past medical history was un-
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remarkable except fora behavior problem, for which
he was curmrently receiving psychiatric care. He
had two younger siblings, both of whom were
healthy. Physical examination revealed that the pa-
tient was thin and of avemge stature and build.
The head was small and measured in the third
percentile. The neck was slender, and no mass
was palpable. The thyroid was normal in size, and
the trachea was in the midline. The lungs were
clear, and heart murmers were not detected. The
inder of the ination was within normal
limits, except for five café-au-lait spots over the right
scapula and an empty right scrotal sac. Blood pres-
sures in both arms and legs were normal. Results
of laboratory tests were within normal limits. A
roentgenogram of the chest showed a prominent
aortic knob and possible rib notching. An electro-
di was istent with borderline left
ventricular hypertrophy. A cardiolagy consultation
led to the recommendation that the patient be fol-
lowed in cardiology clinic at six-month intervals and
that a slight coarctation of the aorta could not be
ruled out. Operation was not contraindicated at this
time.
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Fic. 1. Lateral view of the neck while the pa-
tient is expanding a balloon. Amrows cutline the
mass.

The patient was brought to the operating room

after p dication with 50 mg meperidine and 0.3
mg ine, im, 45 mi before the scheduled
ion, and hesia was induced with hlgh

flows of nitrous oxide, oxygen, and increasing
amounts of halothane added to a semiclosed circle

FiG. 2. Lateral roentgenogram of the neck, show-
ing hemiation of cupola of the right lung above
the clavicle during a Valsalva maneuver.
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system. When the dressing gown was removed
after induction, a 3 X $-cm mass was noticed in the
right neck. It appeared to inflate and deflate in re-
sponse to positive-pressure breathing by mask.
The mass was soft and crepitant to palpation and
did not appear to pulsate. Coarse breath sounds
were heard clearly over the nx Upon release of
all positive pressure, the mass did not completely
disappear.

Consideration was made of several possibilities,
including branchial cleft eyst, laryngeal or tracheal
cyst, venous aneurysm, and pulmonary cyst. Antero-
posterior and lateral roentgenograms of the neck
were obtained and photographs were tuken. Be-
cause of the elective nature of the operation and
lack of a positive diagnosis, the procedure was
cancelled.

In the recovery room, the swelling disappeared
completely. It could be made to reappear with
bag-and-mask positive pressure or by a Valsalva
maneuver by the patient (fig. 1). R.\dloluglc evalua-
tion the following day showed hemiation of the
cupola of the right lung above the level of the
clavicle dunng a Valsalva maneuver (fig. 2). (The
i n the apy sizes of the mass may
be related to variation in the patient’s effort and
cooperation). This was interpreted as a defect in
Sibson’s fascia with hemiation of lung tissue into
the fascial planes of the neck.

The patient later underwent uneventful anes-
thesu .md operation fur correction of an unde-

icle and ision. No
was ded for the b
while he remains asymptomatic.

of the lung

Discussiox

The differential diagnosis of a cervical mass
includes a long list of abnormalities. Con-
sidering only those conditions that enlarge
with positive pressure on the airway, one
should consider pharyngeal pouch, laryn-
gocele, vascular dilatation, and hemiation of
the lung. The diagnosis can be made by ob-
taining a lateral roentgenogram of the neck
during the Valsalva maneuver, or with fluoros-
copy using contrast material for an esophago-
gram or laryngogram with positive pressure
on the airway.

Hemiation of the lung has been reported
only rarely. Fewer than three hundred cases
have been described. The original classifica-
tion of pulmonary hernias was made by Morel-
Lavellee! in 1847. He classified the hernias
by location, cervical, thoracic, and diaphrag-
matic, and by etiology, congenital or acquired.
Acquired hernias were further subdivided into
traumatic, consecutive (those following some
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time after injury), spontaneous, and pathologic
(following abscess, tumor, etc).

Most early reported cases were related to
trauma.? In recent years, congenital cervical
pulmonary herias in children and young
adults have been described. ' They may be
associated with other congenital defects and,
when present, any Valsalva maneuver will in-
crease the herniation. When they are asympto-
matic, no treatment is necessary. Supri-
clavicular herniation of the lung in the emphy-
sematous adult patient is not uncommon.’®
Symptomatic pulmonary hemias may require
operative repair, and Munnel® has described a
variety of techniques that have been used.

A mre and unexpected case of cervical
hemiation of the lung hus been presented.
This abnormality should be kept in mind in
the differential diagnosis of a mass in the neck,
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especially in association with positive pres-
sure on the airway or the Valsalva maneuver.
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A Safe Surface Electrode for Peripheral-nerve Stimulation

AARON F. KopMmax, M.D.*

In 1974, Lippmann and Fields reported
bumns at the site of skin contact with metal
ball electrodes used in conjunction with a
peripheral nerve stimulator.! As a result of that
report, the manufacturer of the most widely
available such stimulator now advocates that
only subcutaneously inserted needle elec-
trodes be used with this unit® The manu-
facturer specifically discourages the use of
any surface electrode.

Bruner® and Gray* quickly expressed reser-
vations as to the necessity for such a severe
restriction on the use of this unit. We also
believe that this injunction against skin elec-
trodes is unwarranted if care is taken in
preparation of the skin and a suitable elec-
trode is selected. We examined this hypothesis
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in 100 adult patients undergoing surgical pro-
cedures in which the use of muscle relaxants
and a nerve stimulator was deemed advan-
tageous.

MATERIALS AND METHODS

The NDM long-term monitoring electrodet
was used as the skin electrode in all patients.
This is a disposable pre-gelled silver/silver
chloride electrode with an adhesive foam pad
backing. The connecting lead wires between
electrode and peripheral nerve stimulator
{mushroom snap connector to male banana
plug) were also obtained from NDM Corpora-
tion.}

In studies of the first 50 patients, a Well-
come peripheral nerve stimulator was
selected, because it is widely distributed and
it was the unit mentioned by Lippmann and
Fields. Since the Wellcome peripheral nerve

Received from the D, of A

Long Island Je\\ish-l{ili;idc Medical Center, ;\'e;\:

t or is no longer being manufactured,

Hyde Park, New York 11040. Accepted for publi
tion December 21, 1975.

Address reprint requests to Dr. Kopman at Long
Island Jewish-Hillside Medical Center.

1 NDM Corporation, P.O. Box 1408, Dayton,
Ohio. Catalog #01-1010.
{ Catalog #03-2542,

20z Iudy 60 uo 3sanb Aq ypd'11.000-000+09.6 L-Z¥S0000/6EEZTY/ L ¥E//¥/iPd-01on1e/AB0|0ISOUISBUER/WOD IIEUYDIDA|IS ZESE//:d}}Y WOI) papeojumoq



