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SUMMARY

Profound hypotension and cardiac arrest after commencement of combined spinal and general anaesthesia in
a patient for knee replacement surgery raised the suspicion of anaphylaxis. This seemed to be confirmed when a
mast cell tryptase test taken about 90 minutes after the onset of the hypotension was elevated. However, subsequent
intradermal skin testing twelve weeks later did not identify a causal drug. Repeat mast cell tryptase at the time showed
the same elevation, which led to the correct diagnosis of mastocytosis and a secondary diagnosis that the patient’s
hypotension and cardiac arrest were the result of her spinal anaesthesia.

If the serum tryptase is elevated during the event but no allergic agent can be identified, a further serum tryptase
should be taken several weeks later to exclude a persistent elevation due to mastocytosis.
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Severe hypotension under anaesthesia should
prompt consideration of anaphylaxis as a cause.
Supporting clinical signs such as urticaria or
angioedema may not be present. Although there
are many causes of hypotension, it is important to
consider the possibility of anaphylaxis because of the
implications for immediate management and also for
subsequent anaesthetics. Elevation of serum mast cell
tryptase within three hours of the reaction is con-
sidered to be a specific diagnostic marker for acute
anaphylaxis. However, mast cell tryptase is also
elevated in the uncommon ‘disease systemic masto-
cytosis which is an excessive accumulation of mast cells
in bone marrow and other tissues'. We report a case in
which previously unsuspected systemic mastocytosis
led to a false diagnosis of anaphylaxis after acute
hypotension during an anaesthetic procedure. This
report is made with the patient’s consent.

CASE HISTORY

A 60-year-old female presented for a total knee
replacement. She was short, approximately 160 cm
in height and had a body weight of 110 kg. She had
had many previous operations and anaesthetics. At
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31 years old she had dental surgery under general
anaesthesia, at 36 a dilation and curettage, at 38 a
hysterectomy, at 44 a shoulder reconstruction, at 48
surgery on her foot and at 56 she had reconstructive
surgery on her left knee which was done under a
combined spinal/epidural anaesthetic. She was not
allergic to any drugs that she was aware of and her
previous five anaesthetics were uneventful as far as she
knew. She had a history of seasonal allergic rhinitis but
not asthma. In the anaesthetic room, a spinal/epidural
insertion was performed at L3/4 and 4 ml of 0.5%
bupivacaine inserted spinally and an epidural catheter
advanced easily about 4 cm into the epidural space.
No local anaesthetic was administered through the
catheter. She was then transferred into the operating
theatre and after moving to the operating table, given
midazolam 2 mg, tropisetron 2 mg and propofol 20 mg
intravenously (IV). At this point, her consciousness
became clouded. She was profoundly bradycardic,
ceased breathing and had a cardiac arrest. She was
given atropine 1.2 mg IVX2, ephedrine 30 mg IV,
and then adrenaline 1 mg IV X3 with external cardiac
massage. She was intubated and intermittent positive
pressure ventilation was commenced. The operation
was cancelled and she was transferred to the intensive
care unit. A blood sample was taken approximately
90 minutes after the onset of the reaction. The serum
tryptase was subsequently found to be 37.0 ug/l
(normal <15 ug/l). A provisional diagnosis of drug-
induced anaphylaxis was made.

Twelve weeks later she underwent intradermal skin
testing with saline, propofol 1/100, tropisetron 1/100,
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midazolam 1/100, atropine 1/100, bupivacaine 0.5%
1/100 and diazepam 1/100. All intradermal tests were
negative. Blood was also tested for specific IgE to
latex (Hevea braziliensis) and the result was zero
(Normal <0.35 KUA/I). At this point the serum mast
cell tryptase was again measured, with a result of
36 ug/l. A tentative diagnosis of systemic mastocytosis
was made. Subsequently, tryptase levels have remained
elevated up to 18 months later. Abdominal and chest
CT did not show any lymphadenopathy or organo-
megaly. Bone marrow biopsy revealed thick cords of
spindle-shaped mast cells, which stained positive for
c-kit (CD117), a marker for mast cells, and for
tryptase, confirming the diagnosis of systemic masto-
cytosis. Notably, the patient underwent surgery on her
knee under general anaesthesia, with propofol, mor-
phine, midazolam, desflurane and vecuronium subse-
quent to the “anaphylactic” episode, but before the
diagnosis of mastocytosis was established. This was
entirely uneventful.

DISCUSSION

Asudden cardiovascular collapse during anaesthesia
must always evoke a suspicion of anaphylaxis* and
may not be accompanied initially by other signs such
as bronchospasm or oedema. In the first 4000 incident
reports to the Australian Patient Safety Foundation,
there were 148 “allergic reactions” reported. Seventy-
six were described as severe anaphylactic reactions
and of these the only presenting sign was hypotension
in 31 (41%)°. Because an anaphylactic reaction is
potentially life-threatening, it must always be followed
up to define which of the anaesthetic (or any other)
drugs or agents was the cause. However, other causes
such as a cardiac arrest from spinal anaesthesia must
also be considered*’. The most accurate form of
defining an anaphylactic event is by use of the mast
cell tryptase, which is elevated about an hour after
the onset of the reaction and lasts for about three
hours® and has about a 90% positive predictive value’.
However, the mast cell tryptase is also elevated in
systemic mastocytosis, and although this condition
may be manifest by skin pigmentation, unexplained
diarrhoea or abdominal pain, or musculoskeletal
pain or episodes of hypotension, it may be previously
unsuspected, as in this case. Here, the findings that all
the anaesthetic drugs were negative on intradermal
skin test and also that the serum test for IgE to latex
was negative, led us to repeat the mast cell tryptase
which remained elevated. This was the initial finding
that suggested the diagnosis of systemic mastocytosis,
which was confirmed on bone marrow biopsy.

Systemic mastocytosis is considered a rare con-

dition, with an incidence of approximately 1:100,000'.
However, our impression is that the availability of
serum tryptase measurements is leading to more
cases being identified. Indeed this case would not
have otherwise been diagnosed. Mastocytosis may
present with cutaneous mast cell accumulation (such
as urticaria pigmentosa), which is said to be present
in up to 80% of cases® or with systemic manifestations
such as flushing, diarrhoea, syncope or anaphylaxis.
Symptoms may occur spontaneously or may be induced
by mast cell triggers such as opiates, aspirin or other
non-steroidal anti-inflammatory drugs (NSAIDs) or
allergens.

It is remarkable indeed that on further detailed
clinical review, despite the confirmed diagnosis of
systemic mastocytosis, the patient had never suffered
from any of the typical ‘allergic’ manifestations and
had never suffered from any acute anaphylactic-type
episodes even though she had received opiate drugs
with anaesthesia and used non-steroidal analgesic
drugs on many occasions. It seems in this case, that
although massively increased in number as shown
on the bone marrow biopsy, her mast cells were
remarkably stable and not triggered to degranulate by
any of the usual factors. From the sequence of events
it is clear that her hypotension was actually caused by
the spinal anaesthetic, which is a well-documented
phenomenont.

The use of the serum tryptase level in the diagnosis
of anaphylaxis is more complex, in some cases, than
is commonly supposed. The normal range of serum
tryptase seems to be not absolutely established,
since the upper limit of the normal range quoted
by different laboratories is as low as 7 ug/l and as
high as 15 pg/l. In addition, it has been established
that severe anaphylaxis can occur with only minor
elevation of the tryptase, which in some cases remains
within the normal range; it may therefore be useful to
repeat the tryptase level well after recovery, since the
resting serum tryptase level seems to be very stable
in individuals, and a rise of tryptase of >2 ug/l may
be the only indication of anaphylaxis®. As our case
illustrates, the reverse may occur, in which a single
elevated serum tryptase level may falsely suggest
anaphylaxis.

We suggest that in patients where an allergic
response is strongly suspected or has been demon-
strated by intradermal testing but a ‘normal’ level of
mast cell tryptase has been found during the reaction,
serum mast cell tryptase should be measured again
to establish the baseline. If the serum tryptase has
been elevated during the event but no allergic agent
can be identified, a further serum tryptase should
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be taken to exclude a persistent elevation due to
mastocytosis.
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