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Anaphylactic Shock Induced by an Antiseptic-coated Central
Nervous Catheter
Toshiyuki Oda, M.D., Ph.D.,* Junichiro Hamasaki M.D.,T Naomi Kanda, M.D.,t Ko Mikami M.D.t

ANAPHYLACTIC shock is a rare but life-threatening compli-
cation in clinical practice. A number of drugs used during
perioperative management have been reported to cause
anaphylactic shock. Recently a non - drug-related hypersen-
sitivity reaction, latex allergy, has been increasing in inci-
dence during anesthesia and surgery.' We report a case of
anaphylactic shock that occurred during the placement of
an antiseptic-coated central venous catheter.

Case Report

A 47-yr-old woman with a history of uterine myoma was scheduled
for hysterectomy. The patient had undergone the removal of uterine
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myoma at aged 30 yr, however, her medical history was free from
allergic reactions. Her preoperative physical examination was signifi-
cant only for well-controlled diabetes mellitus.

The patient was brought to the operating room after being premed-
icated with oral diazepam, 5 mg. Before induction of anesthesia, an
epidural catheter was placed in the second lumbar interspace, and
2 ml of 1% mepivacaine was given as a test dose. Her preinduction
blood pressure was 126/82 mmHg, with a heart rate of 82 beats/min
in normal sinus rhythm. Anesthesia was induced with propofol (1.5
mg/kg), and tracheal intubation was facilitated with vecuronium (0.1
mg/kg). Anesthesia was maintained with sevoflurane in nitrous oxide
and oxygen. After induction of anesthesia, an antiseptic-coated cen-
tral venous catheter (ARROWgard Blue™, 14-gauge, Arrow Interna-
tional Inc., Reading, PA), a type that is treated with chlorhexidine
and sulfadiazine silver, was introduced via the right subclavian vein.
During placement of the catheter, we recognized arterial hypotension
(from 120/68 mmHg to 102/60 mmHg in 5 min) and reaching as low
as 70/40 mmHg within 10 min, together with tachycardia (120 beats/
min). The hypotension was refractory, despite treatment with vaso-
active agents (ephedrine, dopamine, norepinephrine), fluid replace-
ment, or treatment with corticosteroid (methylprednisolone). We
also noted a generalized irregular, raised erythema. There was no
evidence of bronchoconstriction. We made a diagnosis of hypersensi-
tivity reaction on the basis of the clinical manifestations and post-
poned the surgical operation. Thirty minutes later, the blood pressure
rose to 130/70 mmHg with the aid of dopamine (5 pg-kg ' min ')
and became stable 40 min later without dopamine. The generalized
erythema gradually subsided within 2 h. The central venous catheter
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remained in place for 2 days, however, we had not noted further
clinical manifestation of anaphylaxis.

To identify the causative mechanism, a prick test was performed
using the substances associated with the period of anesthesia— pro-
pofol, mepivacaine, vecuronium, atropine, Ringer’s acetate, povi-
done iodine, chlorhexidine, sulfadiazine silver, and latex. The first
time prick test was performed 1 week after the episode, and it pro-
duced a negative response for each substance. The prick test was
repeated 6 weeks later, when a significant positive reaction to chlor-
hexidine was obtained.

The surgical operation was scheduled again for 6 weeks later.
Unfortunately, the result of the second prick test had not been re-
ported to the anesthesiologists, therefore they chose the drugs that
resulted in negative response in first prick test. Consequently, the
anesthesia was planned to follow the same procedures used on the
previous occasion. Severe hypotension with tachycardia occurred
again as soon as the central venous catheter was inserted into the
vein. The catheter was removed immediately. The blood pressure
recovered within 15 min under treatment with epinephrine and nor-
epinephrine. After obtaining stable hemodynamics, a central venous
catheter without antiseptic surface treatment (Blue FlexTip,™ 14-
gauge, Arrow International Inc.) was placed uneventfully, and the
surgical operation was then performed. The perioperative period was
uneventful. Blood analysis during the second-time anesthesia revealed
a significantly increased histamine concentration immediately after
the hypotension (from 3.3 nm/l before induction of anesthesia to
540.0 nm/l immediately after hypotension, respectively; reference
level = 0.1-0.5 nw/l) and a reduction in C3 (from 108 mg/dl to 38
mg/dl, respectively; reference level = 60-116 mg/dl) and in C4 (from
33 mg/dl to 18 mg/dl, respectively; reference level = 15-44 mg/dl).
Immunoglobulin E (IgE) showed as low as 15 U/ml before induction
of anesthesia, and it reduced to 9 U/ml after hypotension. IgE recov-
ered to 17 U/ml in the next day. The lymphocyte count reduced
from 2,800 counts/ul (before induction of anesthesia) to 400 counts/
1 (3 h after hypotension).

Discussion

The clinical manifestations seen in this patient can be
accepted as anaphylactic shock for the following reasons.
First, the clinical features (rapid onset of hypotension and
tachycardia, refractory hypotension, and skin erythemas)
are those normally associated with a hypersensitivity reac-
tion. Second, the blood analysis revealed a high histamine
concentration and reduced levels of complements (C3
and C4). Third, the reaction reoccurred when an antisep-
tic-coated central venous catheter was again used.

The anaphylactic shock in this patient was considered
to be caused by the chlorhexidine for the following rea-
sons. First, the second prick test revealed a positive re-
sponse to chlorhexidine. Second, the circulatory distur-
bance occurred immediately after the insertion of the
chlorhexidine-treated catheter. Third, the response reoc-
curred on the use of the catheter. There was no abnormal
response to the placement of an untreated polyurethane
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central venous catheter supplied by same manufacturer.
This suggests that the material of the catheter itself was
not the cause.

Anaphylactic shock caused by chlorhexidine has been
described previously.””* However, in those cases the
chlorhexidine was used for disinfection of the skin, a
mucous area, or a wound. We could find no previous
report that anaphylactic shock can be caused by an anti-
septic-coated central venous catheter.

The release of chlorhexidine from antiseptic catheters
was described by Modak et al’ According to this report,
chlorhexidine is released into the surrounding tissue or
blood, although the amount would be significantly below
the toxic concentration.” However, the allergic reaction
to drugs is usually dose-independent,” and so even a small
amount of chlorhexidine released from the catheter could
be the cause of anaphylactic shock.

A preoperative prick test would seem to the way of
predicting the occurrence of anaphylactic shock. How-
ever, we failed to elicit a positive response to chlorhexi-
dine in the first test, performed 1 week after the episode.
Monneret-Vautrin ef al.® estimated that the optimal time
for the test was 6- 12 weeks after the episode. The second
test performed in this patient 6 weeks after the episode
produced the positive response in accord with the obser-
vation of Monneret-Vaurin et al.

There are two questions to answer before recognizing
this clinical manifestations as anaphylactic shock. First,
this patient showed low IgE concentration. IgE in the
patients with a type I allergic reaction usually shows high
plasma concentration. Interestingly, Watkins described
that 10-20% of the population exhibits low IgE concentra-
tions.” These individuals appeared to be prone to hyper-
sensitivity reactions.'’ We considered that this patient may
have the low IgE trait. Second, why did the clinical signs
subsided with the catheter still in place? Although the
specific answer to the question is not postulated, the
possible mechanisms could be explained by the exhaus-
tion of circulating antibody or Immunoglobulin, by the
exhaustion of preformed histamine in the mast cells or
basophils, or by the reduction of the lymphocyte-mediated
immune reactions.

In summary, anaphylactic shock induced by the chlor-
hexidine coating on surface of a central venous catheter
may be a rare but significant complication during the
perioperative period.
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Air Embolization in Seated, Sedated, Spontaneously Breathing,
Neurosurgical Patients

J. Gilbert Stone, M.D.,* Arthur E. Schwartz, M.D.,t Mitchell F. Berman, M.D.,t Vincent S. Lenczewski, M.D.,t
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INNOVATIVE neurosurgical operations are performed
with increasing frequency in semi-sitting or head-up posi-
tions and without general anesthesia or extensive monitor-
ing.' > To demonstrate the necessity for proper monitor-
ing, we present two cases of venous air embolism that
developed in seated, sedated, spontaneously breathing pa-
tients soon after a cranial burr hole was placed and the

dura was opened.

Case 1
A 47-yr-old man with progressive, medication-resistant Parkinson’s
disease underwent a pallidotomy with local anesthesia and con-
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scious sedation. He was otherwise in good health. Intravenous
midazolam, 1 mg, and fentanyl, 50 pg were administered to apply
a preoperative stereotactic headframe for computed tomography.
In the operating room, unconsciousness was induced with a 30
ug- kg™ " infusion of propofol. The patient became unre-
sponsive to verbal commands, although breathing remained spon-
taneous and regular. O, was delivered via nasal prongs at 4 I/min.
Electrocardiograph (ECG), blood pressure, O, saturation, and end-
expired PCO, (infrared) were monitored with the respiratory gas
sampling port in the posterior nasopharynx, 8 cm from the nares.®
Data were obtained every 10 s, with median values recorded every
50 s (fig. 1). The scalp was incised with the patient in a 45° semi-
sitting position, and a 0.5-inch cranial burr hole was drilled. Bone
wax was applied, and the dura cauterized before a microelectrode
was inserted into the brain. Soon thereafter, the patient began to
cough and hyperventilate. Chest auscultation revealed normal
heart and breath sounds. End-expired PCO, and O, saturation rap-
idly decreased from 40 to 11 mmHg and from 98 to 88%, respec-
tively. Concurrently, respiratory rate increased from 14 to 38
breaths/min, and heart rate increased from 65 to 91 beats/min.
The surgeons were notified, and the operative field was irrigated.
The propofol infusion was discontinued. Blood pressure increased
slightly at first and then decreased to 80/45 mmHg over 10 min. As
consciousness was regained, coughing subsided, and vague chest
discomfort was reported. The ST segments were unchanged. With-
out additional therapy, vital signs gradually returned toward base-
line, and surgery proceeded without further complication.

*min

Case 2

A 65-yr-old woman with an expressive aphasia and progressive
hemiparesis had a brain biopsy with local anesthesia and con-
scious sedation. She received midazolam, 1.5 mg, fentanyl, 125
pug, and nasal O,. She was placed in a 45° semi-sitting position.
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