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Calcium hydroxide is a well known temporary root
canal dressing. It has been considered a safe agent,
with good bacteriostatic characteristics and low tox-
icity. We report the case of a patient with an adverse
reaction after calcium hydroxide extrusion during
endodontic therapy.

Report of a Case

At his first appointment a 48-year-old man underwent
endodontic instrumentation of the vital right mandibular
second molar. Before the optimal depth of instrumentation
was determined with a radiograph, abnormal bleeding oc-
curred from the distal root canal, which was considered to
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FIGURE 1. Angiogram showing no blood flow in the right maxillary
arfery.

be an indication of apical perforation. After completion of
the instrumentation, the application of an absorbent paper
point produced new profuse bleeding from the distal canal.
Two mesial canals were dressed with calcium hydroxide
paste (Calasept; Nordiska Dental, Angelholm, Sweden). The
bleeding from the distal canal stopped, and calcium hydrox-
ide paste was then applied. When the paste was applied
with a syringe in the distal canal, the patient experienced
severe local pain. In about 1 or 2 minutes, the correspond-
ing half of the face became pale. During the following 90
minutes, the right half of the face, including the ear, became
increasingly cyanotic in combination with increasing pain.
Part of the palate, corresponding to the right greater pala-
tine foramen, also became cyanotic. Facial nerve paralysis
and trigeminal paresthesia developed in all branches of the
right side. Vision in the right eye became blurry. During the
progression of symptoms, the patient was admitted to the
emergency department of the university hospital, where an
ear, nose, and throat specialist, a plastic surgeon, and a
maxillofacial surgeon examined the patient. A magnetic

FIGURE 2. Part of a panoramic radiograph showing the radiopaque
calcium hydroxide in the inferior alveolar artery.

FIGURE 4. Magnetic resonance image showing edema (arrow] in
the right temporal muscle demarcated by a hyperemic zone.

resonance imaging examination was started but could not
be completed because of claustrophobia.

The patient was then admitted to the ear, nose, and
throat ward for observation, with a preliminary diagnosis of
vasculitis. The pain in the entire right side of the face
increased to a level making treatment with high-dose mor-
phine necessary. Angiography was performed, which
showed a number of vascular occlusions of vessels of the
right external carotid artery distribution (Fig 1). A diagnosis
of thromboembolism was made. An attempt at thrombolysis
with recombinant human tissue-type plasminogen activator,
(Actilyse; Boehringer Ingelheim GmbH, Ingelheim am
Rhein, Germany) was not successful according to laser
Doppler blood flow measurement. It became clear that the
only likely explanation for the symptoms was that calcium
hydroxide had been introduced into the inferior alveolar
artery via the distal root canal of tooth 47 and farther into
the maxillary and external carotid arteries. This was con-
firmed with a panoramic radiograph, which showed ra-
diopacities in the mandibular canal posterior to the distal
apex of tooth 47 (Fig 2). The paste had then been trans-
ported as multiple emboli by the bloodstream. The angio-
graph showed multiple radiopacities in arteries of the ex-
ternal carotid system, supporting this theory. This
phenomenon was earlier called “hand trip,” in connection
with intra-arterial distribution of the drug secobarbital so-
dium, causing peripheral necrosis.! Examination of the
blood flow via laser Doppler showed that the ischemia was
severe (Fig 3). It became likely that particles had reached
the capillary bed; otherwise, collaterals would have made
the situation less destructive. Treatment with iloprost (Ilo-
medin; Schering AG, Berlin, Germany), a prostacycline an-
alog, was started to increase the capillary blood flow. A new
laser Doppler examination did not show any significant
improvement after the first iloprost infusion. Because of
clinical signs of improvement, the treatment was continued
for 4 weeks, such as it is used for Birgers’ disease (throm-
boangiitis obliterans).
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FIGURE 3. Laser Doppler examination showing ischemia of the right side of the face. The darkest regions represent perfusion of less than 16%.

During the first week after the incident, the cyanosis
decreased and was replaced by signs of necrosis of the skin
in the right frontal and temporal region, cheek, and inferior
part of the ear. The color of the rest of the face returned to
normal. Paralysis and paresthesia of the first week showed
regression, and vision returned to normal after the first day.
The temporal and masseteric muscles became atrophic. A
new magnetic resonance imaging study was performed,
which showed edema in several locations, including cen-
trally in the temporal and masseteric muscles, as a sign of
impaired circulation (Fig 4). When the patient opened his
mouth, the mandible deviated to the right side and no

FIGURE 5. A view of the necrofic regions of the skin as they ap-
peared after 3 weeks.

translation was palpable in the right temporomandibular
joint, as a sign of paralysis of the lateral pterygoid muscle.
During the following weeks, the necrotic regions of the skin
became increasingly well defined (Fig 5). Necrotic bone and
soft tissue were removed from the right cavity of the nose,
with signs of septal perforation at the right side. The facial
paralysis continued to decrease. The initially cyanotic part
of the palate became necrotic, and the underlying bone was
sequestered (Fig 6). Most of the teeth in the right side were
tender on chewing, but showed no signs of mobility. None
of the presumably vital teeth of the right side of both jaws
demonstrated vitality when tested with a pulp tester. The
patient experienced a burning feeling in the mucous mem-
branes, making eating painful.

During the following 3 to 4 months, the patient improved
in several locations. The facial paralysis was completely
resolved. Permanent loss of mandibular nerve function was
obvious by the total absence of activity in the inferior
alveolar and mental nerve. The rest of the trigeminal nerve
paresthesia was recovered. Paralysis of the lateral pterygoid
muscle suddenly disappeared after 3 months, making it

FIGURE 6. A view of the sequestered bone in the right side of the
palate.
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possible to translate the mandible in both directions. The
skin healed spontaneously with pale scars. Necrosis of the
inferior part of the ear required a full-thickness skin graft.
Signs of septal perforation of the nose did not occur but
healed. The burning feeling in the oral mucosa disappeared,
and the necrotic part of the palate healed, leaving partially
exposed root surfaces of teeth 16 and 17. The majority of
the initially vital teeth showed no or doubtful sensibility on
electrical stimulation. The region of pain in the face de-
creased continuously and after 2 months was located to the
forehead and behind the nose. After 4 months, the remain-
ing pain had the character of an ordinary headache. During
the first weeks, the patient developed signs of depression,
which improved after a combination of psychologic and
pharmacologic treatment.

Discussion

In this case, four factors combined in an unfortu-
nate way: 1) anatomically, the root canal came into
direct contact with the mandibular canal, 2) overin-
strumentation of the root canal occurred, 3) the root
canal paste was distributed with the syringe, and 4)
calcium hydroxide paste was used, which is a highly
toxic substance due to its physiological properties
and high pH (12.4).

Of these factors, the anatomic location is, of
course, not possible to influence, but it is important
to take the anatomic structures in consideration, as in
all other forms of medical treatment.? The overinstru-
mentation of the root canal established a communi-
cation to the inferior alveolar artery and, for that
reason, a communication farther to the external ca-
rotid artery, which supplies the face and the oral
cavity mainly via the maxillary, facial, and superficial
temporal arteries. In this case, the syringe probably
entered the root canal deep enough to increase pres-
sure, sufficiently high to exceed the arterial blood
pressure, making it possible to distribute the paste
upstream. After the paste entered the maxillary and
external carotid arteries, it simply followed the blood-
stream distally and was spread out into the capillary
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bed. This is based on the assumption that the volume
of the calcium hydroxide paste particles was suffi-
ciently low to permit entrance into the capillaries.
This is the only likely explanation because of the
extremely severe ischemia. A contributing factor is
probably the toxicity of the paste. Cytotoxic cell de-
struction caused by calcium hydroxide, among other
dental materials, has been reported by Murray et al.3
Brodin and Orstavik* described the neurotoxic effects
of Calasept. Extended inflammatory damaging reac-
tions on connective tissue caused by calcium hydrox-
ide are described by Nelson et al.5

The importance of implanting alloplastic sub-
stances in the human body with respect as to their
biology and precautions is obvious, as well as the
development of new materials with high biocompat-
ibility.® The technique of endodontic filling is also
worth noting in this case. It has been shown that the
Lentulo spiral is most effective in carrying the paste to
working length.” The use of the syringe is a less-
exacting means of delivering the filling material.
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