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Renograffin injected into the bony cyst demonstrated a communi-
cation between the needles. The surgeon also injected 60 mg of meth-
ylprednisone in 1%z ml of normal saline into the cyst through the distal
needle and removed the needles. The remainder of the surgical course
was unremarkable. There were no neurological or other sequelae
postoperatively.

DISCUSSION

Drinker, e al.! in 1922 first described the circulation
in the mammalian bone marrow. Blood from the bone
marrow passes to the noncollapsible medullary venous
channels, to emissary veins, and then into the general
circulation. In 1934, Josefson? described intraosseal in-
jections as a new technique for injections of liver prepa-
rations as treatment for pernicious anemia. Currently in-
traosseous infusion is limited mostly to pediatric emer-
gency situations. We believe that in this patient air passed
from the needle(s) to the systemic circulation in a pathway
similar to that taken by intraosseously injected fluid. It
resulted from positive pressure injection rather than from
negative pressure aspiration, thus accounting for its brief
self-limiting episode as soon as the cause was removed.

At the onset of surgery, there was no reason to believe
that this patient was at risk for venous air embolism. The
most sensitive monitor to detect venous air embolism ap-
pears to be the Doppler ultrasonic monitor. It may be
capable of detecting air bubbles as small as 0.12 ml.?
However, our case illustrates that even less sensitive mon-
itors can be of great help in the intraoperative diagnosis
of air embolism. The capnograph will show a decrease in
the end tidal COs. The heart sounds will become metallic,
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resonant, and then drum-like. A systolic murmur may
precede the grinding mill-wheel murmur.

As soon as air embolism is suspected or detected the
surgeon must be informed. In our case, the outcome
might have been disastrous without an early response.
Much more air could have been forced in the circulation,
While further air entry is being stopped, additional mea-
sures should include discontinuation of NoO, ventilation
with oxygen, and use of vasopressors or antiarrhythmic
drugs, if necessary, to maintain hemodynamic stability.
Positive intrathoracic pressure, position change of the pa-
tient, and aspiration from the central venous catheter, if
present, should also be considered.

In summary, this case describes venous air embolism
in a child caused by intraoperative placement of needles
into a femoral bone cyst and injection of air into the cyst
in an effort to aspirate fluid from the cyst. The occurrence
of this unlikely intraoperative complication was diagnosed
by routine monitoring alone, using capnography, pulse
oximetry, ECG, blood pressure cuff, and auscultation of
the heart and breath sounds.
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Juvenile Hyaline Fibromatosis: Anesthetic Management
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Juvenile hyaline fibromatosis (JHF) is a rare autosomal
recessive disease with incomplete penetrance.! Clinical
characteristics of affected individuals include multiple
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subcutaneous nodules, flexion contractures of large and
small joints, hypertrophic gingiva, and radiolucent de-
struction of the humerus and femur.'~® Difficulty with
intubation of the trachea may be caused by gingival hy-
pertrophy and tempromandibular joint and cervical spine
contractures.

CASE REPORT

A 13-month-old 7-kg female with JHF was scheduled to have a Nissen
fundoplication performed. The prenatal course was uneventful and
her birthweight was 6 Ib 7 oz. She appeared normal until early in her
fifth month when flexion contractures of her upper and lower extrem-
ities and gingival hypertrophy were noted. Six months later she was
hospitalized with failure to thrive and postprandial vomiting of several
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weeks duration. There was no history of heart failure, frequent upper
respiratory tract infections, diarrhea, or renal disease.

The child was small for her age weighing 7 kg. She had multiple,
freely moveable, subcutaneous scalp nodules, marked gingival hyper-
plasia, and contractures of the tempromandibular joint that hindered
examination of her mouth. Her head was fixed in a neutral position,
due to limited flexion and extension of the neck. Examination of the
chest revealed no abnormalities. Her abdomen was scaphoid and mus-
cular tone appeared normal. All extremities had flexion contractures,

were stiff, and markedly limited in range of motion. Biopsies of her'

left ear and gingiva were performed under local anesthesia and con-
firmed the diagnosis of JHF. Gastroesophageal reflux was confirmed
radiographically following a barium study; she was scheduled for a
fundoplication to prevent aspiration.

The child was not fed for 6 h prior to the operation. She received
ranitadine 1.25 mg/kg through a jejunal feeding tube and metoclo-
promide 0.2 mg/kg iv prior to the procedure. Sodium citrate 15 ml
was administered orally immediately preoperatively. Electrocardio-
gram, blood pressure, and oxyhemoglobin saturation (Spo,) were
monitored. A transtracheal needle, a rigid bronchoscope, and surgical
support for tracheostomy were immediately available. Topical cocaine
4% was placed in both nares. Supplemental oxygen, 4 1/min by oral
cannula, was given as a 3.2-mm fiberoptic bronchoscope (Olympus
corporation, Lake Success, NY) was passed atraumatically into the left
nares. The nasopharynx, oropharynx, and larynx were free of fibromas.
The vocal cords were easily visualized and moved without limitation.
One cc of Lidocaine 1% was sprayed through the bronchoscope onto
the vocal cords to obtund laryngeal reflexes and prevent laryngospasm,
An initial attempt to pass a 4-mm uncuffed endotracheal tube through
the right nostril under fiberoptic visualization vi¢ the left nostril was
unsuccessful due to an inability to anteriorly displace the tracheal tube.
The endotracheal tube was withdrawn and a soft-tipped 175-cm long
0.035-inch diameter “J” Rosen wire (BARD USCI, Billerica, MA) guide
wire was passed through the suction port of the bronchoscope. The
wire was advanced 3-4 cm through the vocal cords (fig. 1). The bron-
choscope then was carefully withdrawn over the guide wire. A 4-mm
uncuffed tracheal tube (Sheridan, Argyle, NY) was then passed over
the guide wire into the trachea and the wire removed (fig. 1). Aus-
cultation of the chest and capnography confirmed tracheal placement.
After induction of general anesthesia, laryngoscopy was performed
with a Miller 1.0 laryngoscope blade. The epiglottis and posterior ar-
ytenoids were visualized; however, difficulty was noted in visualizing
the vocal cords. -
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Neuromuscular blockade was monitored by stimulation of the or-
bicularis oculi muscle. Response to train-of-four and tetanus stimulation
returned to baseline 45 min after the initial dose of vecuronium. Ad-
ditional doses of vecuronium (0.03 mg/kg) were given iv every 20
min after complete recovery of the train-of-four response. Neuro-
muscular blockade was reversed with neostigmine 0.07 mg/kg iv and
glycopyrrolate 0.01 mg/kg iv. Inhalation anesthetics were discontinued
and she was taken to the recovery room with her trachea intubated
and her lungs mechanically ventilated. When she was awake and alert
the tracheal tube was removed.

DISCUSSION

Juvenile hyaline fibromatosis is a rare disease with vari-
able presentation. Although not completely illucidated,
an autosomal recessive pattern of inheritance generally is
assumed.? Many afflicted individuals are products of con-
sanguineous marriages.'~ Most are of normal intelligence
and live into the fourth decade. Light microscopy of
biopsied lesions reveals an eosinophilic hyaline matrix
surrounding well-differentiated fibroblasts."® Electron
microscopic examination of the fibroblasts reveals en-
larged granular endoplasmic reticulum and golgi bodies
containing a matrix similar to the extracellular matrix.?
Clinical characteristics include multiple slow-growing
subcutaneous nodules, hypertrophic gingiva, flexion con-
tractures, and radiolucent bone destructions.'~

Although rare, systemic manifestations involving the
pleura, lung,* kidney,® and gastrointestinal® tract have
been reported. Preoperative assessment should include a
search for any coexisting disease. Subcutaneous nodular
involvement of the hands and feet associated with flexion
contractures may be disabling.® Entrapment of nerves,
tendons, and arteries can produce palsies and vascular
insufficiency.® The degree of gingival hyperplasia, as in
our patient, can be extensive. Sucking and mastication
may be impaired and malnutrition is common.?

We found it impossible to monitor neuromuscular
blockade of the adductor pollicis muscle because of flexion

DD

F1G. 1. A illustrates the fiberoptic scope through the nasal passages and the guide wire through the larynx. B illustrates the endotracheal tube
placed over the wire and through the vocal cord. (Used with permission from Patil V, Stehling L, Zauder HL: Fiberoptic Endoscopy in Anesthesia.

Chicago, Yearbook Medical Publishers Inc., 1983, p 113.)
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contractures. Stimulation of the orbicularis oculi muscle
can provide a reliable trend for monitoring neuromus-
cular paralysis, but may underestimate the degree of neu-
romuscular blockade of other muscles.'?

This patient presented with both an airway that ap-
peared difficult to manage and a history of gastroesoph-
ageal reflux. General anesthesia or sedation prior to en-
dotracheal intubation might have resulted in inability to
ventilate the lungs or in aspiration of gastric contents. An
awake intubation with local anesthesia was planned. Phys-
ical restraint was not necessary because of marked im-
mobility due to the patients disease. Several reports have
described unique methods to establish and maintain a
patent airway in pediatric patients.®-'® The need to inspect
her larynx for tissue hyperplasia made tracheal intubation
assisted by fiberoptic visualization ideal. A 3.2-mm pedi-
atric fiberoptic bronchoscope can be inserted through
tracheal tubes with an internal diameter of 4.5 mm and
larger.>!% A 4.5-mm tracheal tube was too large for our
patient and likely would have caused laryngeal trauma.
We inserted a soft-tipped guide wire through the suction
port of the bronchoscope to use as a guide for the tracheal
tube. The technique allowed laryngeal visualization to
confirm correct tube placement and could be used to pass
any size endotracheal tube. '

In summary, juvenile hyaline fibromatosis is an unusual
disease with profound anesthetic implications. Assessment
of multiple organ involvement, uneventful tracheal in-
tubation assisted by placing a guide wire through a pe-
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diatric bronchoscope, care in positioning, and appropriate
neuromuscular monitoring all led to an uneventful out-
come,
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Venous Air Embolism in the Recovery Room Producing Unexplained
Cardiac Dysrhythmias: A Case Report
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Venous air embolism is a well-known complication of
neurosurgical procedures performed upon patients who
are in the sitting position but has also been reported dur-
ing head and neck surgery, total hip replacement, cesarean
section, and other surgical procedures.'”® The authors
are unaware of any previous report of this complication
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occurring in a patient in the recovery room. We report
a case of venous air embolism in the recovery room initially
manifest as unexplained cardiac dysrhythmias in a patient
recovering from general anesthesia for posterior cervical
fusion.

REPORT OF A CASE

A 14-yr-old female sustained an odontoid fracture without neurologic
damage in a motor vehicle accident. Despite immobilization in a halo
vest since the time of injury, the fracture did not heal. Four months
after sustaining the injury, the patient was admitted to the hospital for
elective C1-C2 fusion. The patient’s past medical history was unre-
markable with the following exception: while being observed in the
intensive care unit at the time of the initial injury, unifocal PVCs were
noted. Antidysrhythmics were not required, and the ectopy resolved
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