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Maxillary necrosis related
to treatment with or
biphosphonates

Sir,
In the emergency department (ED),

as well as patients with life threatening
conditions, we daily attend many pa-
tients with unremarkable or nonspecific
signs or symptoms; after ruling out an
urgent process, a syndromic diagnosis
is often made and symptomatic treat-
ment prescribed. When patients do not
suffer a trivial or self-limiting process,
they consult various areas of health
care and finally end up at the ED,
sometimes repeatedly. Some of these
patients have processes that, although
infrequently, induce the emergency
physician to prescribe definitive treat-
ment without exhausting the list of di-
agnostic tests, as happened in the fol-
lowing case.

A 70 year-old woman attended the
ED for left hemifacial pain. She had a his-
tory of rheumatoid arthritis with positive
rheumatoid factor, osteoporosis and lum-
bar arthrosis and with vertebral collapse
and spinal stenosis. She had also been di-
agnosed with high blood pressure and
chronic depressive syndrome. Her medica-
tion consisted of: verapamil 180 mg /
trandolapril 2 mg 1 tablet per day, es-
omeprazole 20 mg per day; halazepam
40 mg every 12 hours, leflunomide 20
mg per day, 1,500 mg calcium carbonate
/ cholecalciferol 400 IU per day, alen-
dronate 70 mg per week and 6 mg de-
flazacort per day, the latter two taken dur-
ing 5 years. About a month before the ED
visit, the patient began to suffer pain in
the area of the upper left premolars, with
oral expulsion of purulent, bloody con-
tent. Her primary care doctor prescribed
treatment with amoxicillin 875 mg/clavu-
lanic acid 125 mg and ibuprofen 600 mg,
which did not improve the symptoms.
She had no fever but, from about 4 days
before, had signs of inflammation in the
left hemifacial region, including the peri-
ocular area. Physical examination revealed
pain on palpation of the left malar and
periorbital jaw, with edema, local temper-
ature increase, and redness. She also
showed marked conjunctival inflamma-
tion, but slit-lamp examination revealed
no corneal or other lesions. Inspection of
the oral cavity revealed missing and bro-
ken teeth, several with caries, in the upper
left quadrant, with a protruding grayish-
green lesion in the upper left gingival

area, at the level of the teeth 23-24, com-
patible with osteonecrosis of the jaw (Fig-
ure 1). Laboratory tests showed leukocytes
of 16,780/mm3, and C-reactive protein 65
mg / L. Facial computed tomography
scan showed localized heterogeneous le-
sions in both upper maxillary arches com-
patible with osteonecrosis, bilateral ex-
ophthalmos more pronounced in the left
eye, with increased density subcutaneous
fat of the eyelid and left facial tissue. The
final diagnosis was left hemifacial cellulitis
due to osteonecrosis of the (left) jaw
(ONJ), presumably caused by oral bispho-
sphonates, which acted as an adjuvant in
corticosteroid treatment. The patient was
admitted for surgery to the department of
oral and maxillofacial surgery. She re-
ceived intravenous antibiotics, and under-
went maxillary sequestrectomy and pre-
molar extraction, with a favorable
outcome.

ONJ is the exposure of bone in
the oral cavity and subsequent
necrosis, often in connection with
dental manipulation or trauma. Clini-
cally it is characterized for mandibu-
lar involvement, jaw pain, mucosal
ulceration and signs of oral inflam-
mation with infection of the jaw or
maxilla, associated with a recent his-
tory of dental surgery and chronic
exposure to bisphosphonates1. The
most common symptom is local pain
of the affected area; physical exami-
nation shows a gingival mucous ul-
cer with exposure of necrotic bone,
sometimes accompanied by purulent
secretion. It can progress to the for-
mation of a fistula and pathologic
fractures1.

Its etiology is not well clarified but
has been attributed to a deficit of vas-
cular supply, hypercoagulable states,
dental infections and osteomyelitis.
The mechanism by which bisphos-
phonates can cause ONJ is not well
defined, but may be caused by in-
traosseous vascularization secondary
to the antiandrogenic properties of
these drugs2,3. No other location of
this bone disease has been reported,
so it is believed that contamination of
exposed bone by the microflora of
the oral cavity (especially during den-
tal procedures) may play an impor-
tant role in the appearance of ONJ.
The risk of developing ONJ in patients
on oral low-dose bisphosphonates (for
osteopenia, osteoporosis, Paget's dis-

ease) is 0.01%-0.04%, which increas-
es to 1-15% with high-dose intra-
venous treatment of bone metasta-
sis4,5.

Bisphosphonate-associated ONJ
(B-ONJ) is distinguished from classical
osteonecrosis, which is associated
with glucocorticoids, radiotherapy or
chemotherapy and usually occur on
the femoral head3. B-ONJ is defined
as the presence of exposed bone in
the maxillofacial region for more than
eight weeks in the absence of radio-
therapy, but with the presence of bis-
phosphonates use1. The diagnosis is
made clinically, after excluding local
malignancy. Numerous cases of ONJ
have been reported in patients re-
ceiving antitumor treatment with in-
travenous bisphosphonates2,3. Patients
with multiple myeloma treated with
intravenous bisphosphonates, espe-
cially zoledronic acid, and bearing
dental prosthesis or undergoing den-
tal surgery, show a higher incidence
of ONM3. The pathogenesis of this
type of ONJ has been associated with
a localized bone vascular failure sec-
ondary to angiogenesis produced by
zoledronic acid. More than 90% of
patients with ONJ are cancer patients
receiving intravenous bisphospho-
nates. There are also some published
reports of ONJ and bisphosphonate
therapy in rheumatoid patients with
arthritis3, although it is unclear
whether this is due to oxidative stress
in this disease or to other circum-
stances inherent in these patients
(corticosteroids, immunotherapy, in-
flammatory mandibular processes
etc.). As for non-surgical treatment of
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Figura 1. Protruding lesion with necrotic ba-
se and exposure of bone in the upper left gin-
gival area, at the level of teeth 23-24, compa-
tible with osteonecrosis of the jaw.
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B-ONJ, 20 mg per day of subcuta-
neous teriparatide (recombinant hu-
man parathyroid hormone 1-34) has
recently been tested, with good re-
sults6,7.

In conclusion, emergency physi-
cians should be alert to this possibility
in all patients receiving intravenous or
prolonged oral bisphosphonates and
consulting for a clinical picture com-
patible with B-ONJ. This picture may
be yet another of the many adverse
events (up to 12%) associated with
bisphosphonates detected in emer-
gency departments8.
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Chronic lumbar pain in the
elderly. Is it always what it
seems to be?

Sir,
A 63 year-old woman attended the

emergency department for lower back
pain of 2 years duration, causing difficulty
walking, without numbness or sphincter
alteration. Diagnosed with arthritis, she
had been evaluated repeatedly the ED and
hospital trauma departments for pain, but
without symptom improvement. He re-
ported recent worsening after an acciden-
tal fall. Medical history included hyperten-

sion, chronic heart failure and atrial fibrilla-
tion treated with a beta blocker, warfarin,
torsemide, and several analgesics. Physical
examination revealed lumbar apophysis,
4/5 spastic paresis in the left lower limb
and 2/5 in the right lower limb, and hy-
perreflexia. Laboratory tests showed a pro-
thrombin time of 61% and lumbar x-ray
radiography showed scoliosis and L5-S1
osteoarthritis. Magnetic resonance imaging
(MRI) of the thoracolumbar spine revealed
an intradural, extramedullary, right pos-
terolateral spinal tumor in D11, hy-
pointense with respect to the spinal cord,
enhanced after the administration of con-
trast medium (Figure 1), as well as lumbar
osteoarthritis with scoliosis. The tumor was
pathologically confirmed as a spinal cord
meningioma. It was excised by laminecto-
my. Postoperative course was uneventful,
and the patient made a remarkable recov-
ery, especially of the lower right leg.

The incidence of spinal menin-
gioma is low, 8 per million popula-
tion per year, predominantly in adults
and the elderly1,2. The intradural and
extramedullary location is typical, ac-
counting for 25% of spinal tumors.
They grow slowly so the duration of
symptoms from onset to diagnosis
can vary from 4 months to 2 years3.
Clinically they manifest with localized
pain in the back and neurological
signs secondary to spinal cord com-
pression, such as decreased muscle
strength and alterations in sensitivity.
MRI is the diagnostic test of choice,
providing information on location,
extent and relationship with the
bone, which is most useful in plan-
ning the surgical procedure. Patho-
logically, meningothelial and psam-

momatous tumors are the most fre-
quent (60% and 25% respectively)1,2.
Prognosis is good, with a mortality
rate of less than 3%, and there is
rapid recovery of neurological deficits
after surgery. Although rare, the de-
velopment of a cerebrospinal fluid fis-
tula, significant loss of strength and
recurrence are the main complica-
tions reported4,5. In conclusion, not all
lower back pain in older people is
necessarily due to osteoarthritis, and
initially unsuspected serious disease
may be present. The history of recent
trauma, tumors, infections, pro-
longed steroid therapy, and the pres-
ence of constitutional syndrome,
fever6, pain at night, loss of limb
strength and lower sphincter control,
murmurs or abdominal mass7 are
warning signs that should be system-
atically explored in the ED in the eld-
erly patient with low back pain.
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Figure 1. Contrast-enhanced dorso-lumbar MRI showing homogeneous tumor 2.5 x 1.5 cm in
D11 (arrow) that compresses and displaces the spinal cord, consistent with meningioma.
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Bronchial foreign body:
diagnostic difficulties

Sir,
In emergency medicine there is

probably no disease with such a wide
variety of presentations as foreign
body aspiration1-4. In April 2009, the
international press reported on an ex-
ceptional finding - a pine branch 5
cm long was found in the lung of a
patient in western Russia who had
consulted for hemoptysis5. Although
the finding was challenged by the sci-
entific community, there was specula-
tion on the possibility that there had
been aspiration of a seed some time
before.

A 72 year-old woman with a history of
type 2 diabetes mellitus, high blood pres-
sure, obesity and chronic bronchitis con-
sulted the ED on January 1 for cough with
hemoptysis of three days duration, without
fever or chest pain. Physical examination
showed slight hypophonesis in the right
lung base. Laboratory tests showed dis-
crete leukocytosis with neutrophilia
(11,600 cells/ul and 10,600 neutrophils/
ul), respiratory failure (pO2 51.1 mmHg,
pCO2 30.3 mmHg, pH 7.46, HCO3 21.4
mmol/l) and D-dimer of 2,117 ng/ml.
Chest x-ray showed an elevated right
hemidiaphragm without other findings of
interest. Chest CT showed a collapsed seg-
ment 9 of the left lower lobe with adja-
cent infiltrate compatible with pneumonitis
(Figure 1). With a diagnosis of suspected
obstructive atelectasis, the patient was ad-
mitted and treated with bronchodilators,
intravenous steroids and antibiotics, with-
out improvement, so flexible bron-
choscopy was requested. After aspiration
of traces of blood in the right bronchial
tree, a hard triangular foreign body was
extracted; pathological examination indi-
cated it to be of probable plant origin. Af-
ter re-interrogation, the patient and family
members recalled an episode of choking
on "almond nougat" the previous week,

coinciding precisely with Christmas festivi-
ties when these sweets are traditionally
eaten.

In the adult population, bronchial
foreign bodies are a rare clinical enti-
ty but remain potentially serious, re-
sponsible for some 3,000 deaths per
year, mostly without prior hospital as-
sessment6. Only 6% of cases of for-
eign body aspiration occurs in people
> 14 years; the population groups
most at risk include the elderly, the
mentally handicapped and individuals
with swallowing disorders7. The initial
aspiration usually manifests as cough,
dyspnea, choking, but may some-
times go unnoticed until later
episodes of bronchospasm or recur-
rent pneumonia, and may be con-
fused with other diseases such as
bronchitis, bronchiectasis and pneu-
monia, as in the present case. In our
increasingly technical clinical practice
based on complementary tests, a
good medical history remains essen-
tial in patient assessment, although it
is sometimes complicated in the ED
due to the workload8 and prioritiza-
tion of time-dependent processes9,10.
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Reflections on the current
use of angiotensin-
converting enzyme inhibitors
to treat angioedema

Sir,
Recently, Cordoba Lopez et al1

published an article in EMERGEN-
CIAS involving a case of angioedema
due to enalapril with severe obstruc-
tion of the airway. The authors pro-
vide an excellent clinical description
of the case, and review the precise
patho-physiology of this life-threat-
ening process. However, we would
like to offer some remarks about cur-
rent treatment.

As the authors state, increased
levels of bradykinin play an impor-
tant role in the pathogenesis of
ACEI-induced angioedema, by de-
creasing the degradation that ACEI
cause1,2. Moreover, bradykinin con-
tributes to the hypotensive effect of
ACEI in the short-term and to inhibi-
tion of the renin-angiotensin system
precisely through its agonist action
on the bradykinin receptor3.

There is now a bradykinin antago-
nist, icatibant4,5 available in Spain,
marketed under the name Firazyr®6, It
is a selective and specific antagonist
of the bradykinin receptor B (2), ap-
proved for use in hereditary an-
gioedema7-10 and also effective in
ACEI-induced angioedema11,12. Icati-

Figura 1. Chest CT scan showing segmental
atelectasis and adjacent infiltrate in the left
lung, indicative of pneumonitis.



bant is used with doses of 30 mg
(one pre-loaded syringe) administered
subcutaneously, preferably in the ab-
dominal region. This dose may be re-
peated every 6 h, in case of recur-
rence or persistence of symptoms, but
may not exceed 90 mg in 24 hours13.

Other drugs are also used in
hereditary angioedema, such as
ecallantide10,14 (a specific and power-
ful plasma kallikrein inhibitor, not
marketed in Spain), without any re-
ported results on effectiveness in the
treatment of ACEI-induced angioede-
ma. Then there is the well-known C1

inhibitor (Berinert®)6, which is low in
hereditary angioedema (but not in
ACEI-induced angioedema)9, with re-
ported effectiveness in treating this
important adverse effect of ACEIs15.

The use of specific drugs for an-
gioedema with severe obstruction of
the airway, whether hereditary or
ACEI-induced, has been shown to
avoid the need for endotracheal in-
tubation or other invasive methods
to open the airway. They are there-
fore preferred over the standard
treatment used in allergic processes
(glucocorticoids, antihistamines),
with poor effectiveness in angioede-
ma which, we would emphasize, is a
non-allergic process11,15-19.
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Bilateral shoulder fracture
and dislocation of the
secondary to convulsions

Sir,
A 27 year-old man with no relevant

medical history except alcoholism under
treatment visited the emergency depart-
ment (ED) after a short witnessed episode
of tonic-clonic seizure with post-critical
state. Physical examination showed nor-
mal cardiopulmonary auscultation, with-
out focal neurological signs, but swelling
and loss of function of both shoulders
and both arms in abduction and internal
rotation. Plain x-ray of both shoulders
showed posterior dislocation and bilateral
trochanteric fracture (Figure 1). We per-
formed a closed reduction of both shoul-
ders and immobilization with a bilateral
sling bandage and the patient was re-
ferred for definitive surgical treatment of
the trochanteric fracture.

The incidence of bilateral shoulder
fracture-dislocation is low (2%) and
mainly affects young men1. Although
such shoulder injuries can be caused
by high-energy impact, they are typi-
cally the consequence of tonic-clonic
seizure, electric shock therapy and ac-
cidental electric shock2. Clinically, ex-
ternal rotation block is a characteristic
finding3. The posterior shoulder is
prominent and the anterior surface is
flattened, leading to an "empty" com-
partment of the shoulder on palpa-
tion4. More than 50% of these disloca-
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Figure 1. Posteroanterior chest x-ray (left) showing bilateral posterior shoulder dislocation (arrows) associated with bilateral humeral trochanteric
fracture (center image star, and right image circle).
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tions are undetected in the initial x-
ray5, so they remain undiagnosed and
may lead to adhesive capsulitis
(“frozen shoulder”). Radiologically, in
the anteroposterior x-ray, it is impossi-
ble to identify the glenohumeral inter-
line. In cases of diagnostic doubt with
x-ray imaging, computed tomography
(CT) scan is recommended. In conclu-
sion, seizure is the single most fre-
quent cause of posterior shoulder dis-
location. The lesion is difficult to
diagnose because clinical signs are not
too clear and plain x-rays are difficult
to interpret, so it must be suspected
and recognized clinically and radiolog-
ically.
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Cardiac death donors

Sir,
We have read with interest the ar-

ticle entitled "Emergency staff atti-
tudes toward organ donation after
cardiac death"1. As mentioned in the
article and demonstrated by the ex-
tensive literature on the subject, a
lack of organs makes it increasingly
necessary to initiate new programs at
the national level and greater use of
organs procured in those programs
currently in operation2. We are
pleased that out-of-hospital emer-
gency professionals share our view on
the usefulness of these programs to
increase the number of donors. We
agree with the authors that commu-
nication with family members and
proposing organ donation is always
difficult. However, as is evident in dif-
ferent publications, the percentages
of family acceptance and generosity

about organ donation are low2,3. Of
course, the training of professionals in
this task is a cornerstone of organ do-
nation programs, both in cases of
brain death and heart arrest. It is grat-
ifying to see the level of acceptance
of non-heart beating donor programs
by emergency physicians, who are
fundamental for their implementa-
tion4-6.

We would like to point out that,
regardless of when the protocol is
activated, this is a dynamic process
which must ensure rigorous applica-
tion of donor inclusion and exclusion
criteria6. The joint effort and collabo-
ration between emergency services
and hospital services (transplant co-
ordination, internal medicine, inten-
sive care, emergency services) makes
these programs a source of high
quality organs, which have produced
results similar to those of brain-death
transplants6-10.
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Left lung collapse: resolution
after bilevel positive airway
presure ventilation
Sir,

Increased mucus production in
chronic obstructive pulmonary disease
(COPD) is well known. In advanced
stages of the disease, deterioration of
respiratory function and other auxiliary
factors (chest wall musculature,
cough, etc.) hinder the clearance of
secretions, as occurs in some patients
with neuromuscular disease. The for-
mation of mucous plugs may cause
collapse of the lung lobes or the entire
lung, and lobar atelectasis becomes a
cause of COPD exacerbation.

This case was an 83 year-old man with
long-standing COPD, chronic renal failure
and secondary anemia, who had under-
gone aortobifemoral bypass surgery in
2002. In the last month he had been hospi-
talized three times for pneumonia of the left
lower lobe. On this occasion it was decided
to use computed tomography (CT) scan of
the chest to rule out endobronchial malig-
nancy. The scan showed hypodense con-
tent in the left main bronchus suggestive of
a mucus plug (Figure 1A). At 48 hours the
patient showed increased work of breath-
ing, severe respiratory failure (pH 7.38 /
pCO2 56 mmHg/pO2 31 mmHg) with pro-
gressive deterioration of consciousness. Ur-
gent x-ray showed massive atelectasis of the
left lung (Figure 1B). Treatment in the inter-
mediate care unit of the ED with non-inva-
sive ventilation (BIPAP) was given in order
to relieve the dyspnea. After 8 hours of ven-
tilation, the patient showed improved
blood gases and clinical parameters, and
resolution of the atelectasis (Figure 1C).

Atelectasis due to mucous plugs
causes exacerbation in COPD, with a
severity directly related to the extent of
alveoli collapse. Fiberoptic bron-
choscopy is an invasive method which
has proved effective in resolving these
events1, and it is a common procedure
in patients with prolonged intubation
in critical care or postoperative care
units2. In recent years, different modes



of noninvasive mechanical ventilation
have been used to resolve the frequent
complications of COPD and other dis-
eases with neuromuscular respiratory
failure, and in some cases endotracheal
intubation has been avoided. The ap-
plication of positive pressure in the air-
way is beginning to be reported as an
effective mechanism to help mucocil-
iary clearance in COPD, with even bet-
ter results than those obtained with
older techniques commonly used be-
fore3. There are few published reports
of atelectasis resolution using BiPAP or
CPAP, such as the present case. Some
devices, such as cough-assist, apply to
patients with cystic fibrosis or neuro-
muscular disease, to prevent the for-
mation of mucus plugs or to eliminate
them when they do occur4. In many
cases, they already form part of home
treatment of this type of patient.
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Quality indicators in
emergency medicine

Sir,
We have read with interest the

article by Mellado et al1 and would

like to make a contribution to this
topic. Work in the emergency de-
partment (ED) is subject to increas-
ing pressure and sometimes even
chaos. In this context, there are
two pillars on which daily practice
should be based: adequate personal
attention, and sufficiently detailed
information, in order to reassure
both pat ients and their  fami ly
members about their safety at all
times in the care process.

Quality indicators can help ED
professionals convey this, to the
benefit of the patient, and they can
facilitate the work performed. How-
ever, until recently, there were no
specific indicators for the area of
ED work. It has taken ED awareness
of our role in healthcare for us to
start applying tools for improve-
ment previously only used in the
field of hospitalization. Therefore,
initiatives such as those of the Gen-
eralitat de Catalunya2 and SEMES3

to develop specific indicators of
quality applicable to the ED are a
step forward in our view.

Much emergency ass istance
takes place in district hospitals or
even in primary care, and some of
these patients require further atten-
tion by a referral center, to perform
particular diagnostic tests or special-
ized treatment4. Referral to a high-
level hospital requires specific indi-
cators,  which have not been
previously defined2,3, such as diag-
nostic concordance1. In addition, in-
appropriate hospital referral increas-
es health spending. To avoid this,
issues such as diagnostic concor-
dance and correct indication for
transfer5 must be addressed, with
results such as the need for hospital
admission, surgical or orthopedic
treatment, imaging tests, specialist
assessment, or patient stays longer
than 12 hours in the ED or observa-
tion units.

Therefore, we would propose

that referral appropriateness5 be in-
cluded as a new indicator of quali-
ty, together with diagnostic concor-
dance, for all transfers of patients
from primary care or district hospi-
tals to higher level emergency de-
partments.
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Emergency ultrasound

Sir,
We have read with interest the ar-

ticle by Campos Linares et al. and are
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Figura 1. (A) Chest CT scan showing atelectasis and bronchial mucus plug (arrows). (B) Chest x-ray showing massive left lung atelectasis. (C)
Chest x-ray showing resolution after treatment with BIPAP.
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pleased to see the foundation being
laid for the use of ultrasound in the
emergency department (ED). Howev-
er, it is a difficult path because of
multiple barriers that appear on the
way. Obstacles are and have been set
up by health managers (budgetary
deficits), colleagues in other special-
ties (little confidence in the work of
emergency physicians ), and radiolo-
gists (alleging intromission) and our-
selves (fear of new responsibilities).

Ultrasound techniques that allow
us to perform basic studies in the ED
are economic and rapidly pay for
themselves. The confidence of spe-
cialists will be won over time and
with results. Studies of concordance
in ultrasound findings between
emergency physicians and radiolo-
gists show highly satisfactory results
(kappa index: 0.88 to 0.90)1-3. Radi-
ologists will come to accept this situ-
ation as they have in the case of ul-
trasound use by other specialties.
Perhaps the most difficult obstacle to
overcome is the one at home – we
ourselves.

Therefore it is essential to initiate
training activit ies with practical
courses on the use of ultrasound,
and that these then continue with
periods of learning in radiology de-
partments, to be prepared and for
the ultrasound scanner to become
another tool in ED work4.

We must not fear what is new
and unknown, as we always have
done. Ultrasound in the ED is good
for all: for the patient, as it decreases
overall attention time (especially in
regional hospitals with a locatable ra-
diologist) at the same time improv-
ing their confidence in the attending
physician. It is also good for the radi-
ologist, since on many occasions this
scan will provide sufficient guidance,
becoming a decision-making tool for
emergency physicians to refer partic-
ular cases for specialist consulta-
tion5,6. We must clarify that those pa-
tients with an indication for classical
ultrasound study should be evaluated
by a specialist in radiology.

Finally, emergency physicians will
also benefit from this new tool: it is
rapid, relatively inexpensive and non-
invasive. It allows us to resolve emer-
gent situations, such as in abdominal
trauma, and indicates the appropri-
ateness of urgent surgery, thus short-
ening action times7-9. There are many
advantages of using this technique in
the ED, such as allowing us to rule
out hemoperitoneum, hemithorax
and hemopericardium in 3-5 minutes,

all performed in the ED bay where
the patient is being attended.

As we acquire more skill in ultra-
sound use, its indications can be es-
tablished, as suggested Nogué10. So
we would encourage you to take a
step forward without fear: let us use
ultrasound in our EDs, our patients
will surely appreciate it.
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Better management
of hospital beds by means
of warning systems

Sir,
In 2007, the Health Consortium

Terrassa (CST) designed a hospital
discharge plan based on information
and communication technology
(ICT), which resulted in a 30% in-

crease of discharges made before
1 pm1,2. This improved process pro-
vided reliable information on con-
firmed real-time discharge and that
expected 24 hours in advance, and
the correlation between the two ex-
ceeded 91%. However, these results
were often altered during crisis situ-
ations due to lack of beds, produc-
ing an imbalance between demand
and supply. The immediate conse-
quences were delayed admissions,
transfers to other centers due to the
lack of beds, surgical deprogram-
ming and arbitrary assignment of
hospital beds on becoming avail-
able3-5.

In order to automate and plan a
coordinated multidisciplinary re-
sponse, the computer system was
equipped with an alert system, to
monitor the predicted capacity to
absorb demand for emergency and
programmed admissions. We estab-
lished two monitoring indicators:
the balance of real and theoretical
beds, for which we introduced the
following values: confirmed dis-
charges, planned discharges, reser-
vations, transfers and pending ad-
missions from the emergency
department.

Three levels of alert were estab-
lished (white, green, yellow) accord-
ing to the balance and ED occupa-
tion in real time. The information
was displayed through a clinical
work station “traffic light” indicat-
ing the level of alert (Figure 1). Ac-
tivation of the alert generated an
automatic email to al l  those in-
volved in the process: crisis commit-
tee members, administrative units,
department heads, nursing coordi-
nators, management control, ambu-
lance service and catering coordina-
tors.

During the two year follow-up
period (2009-2910), the results have
demonstrated the effectiveness of
CST alerts to solve crises by elimi-
nating transfers to other centers and
surgical deprogramming. Likewise, it
significantly reduced the time of de-
activating the alert and delay in ad-
missions from the ED6,7, and thus
avoided protracted overcrowding in
the ED (Table 1).

In conclusion, the implementa-
tion of ICT in a clinical work station
has been instrumental in improving
the process improvement, and we
have not found any reference to
similar systems in the literature deal-
ing with planning and management
of hospital beds8.
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Kounis syndrome: acute
coronary syndrome
triggered by allergic reaction

Sir,
Allergic reactions can lead to dif-

ferent cardiovascular events. Kounis
and Zavras first described the associa-
tion between allergic reaction and
coronary artery spasm, known as al-
lergic angina syndrome or Kounis syn-
drome1-3. It is defined as a coronary
syndrome caused by the release of in-
flammatory mediators. It has two vari-
ants: type I, in patients with normal
coronary arteries, where hypersensitiv-
ity reactions produce coronary artery
spasm, and type II, patients with
atheromatous disease, where the
spasm produces plaque rupture and
coronary thrombosis2-5.

A 48 year-old man attended the
emergency department (ED) for nocturnal
precordial oppression. He had a history of
asthma, nasal polyps and intolerance to
anti-inflammatory agents. On arrival was
asymptomatic, and ECG showed negative
waves. He received 300 mg of acetylsali-
cylic acid (ASA) and 300 mg of oral clopi-
dogrel. In the ED observation area (one
hour later), he presented epigastric pain,
syncope, stupor and hypotension, but no
dyspnea, hives or swelling of the uvula.
ECG showed sinus rhythm with anterior,
lateral and inferior subepicardial lesion.
Following intravenous fluids and steroids,
his condition stabilized without the need
for adrenaline, with ECG improvement.
Coronary angiography showed a severe
spasm in the anterior descending arteries
(Figure 1), right coronary and posterior
lateral arteries, which resolved with intra-
coronary nitroglycerin, without
atherothrombotic lesions. He was subse-
quently studied by the hospital allergolo-
gy unit which reported an allergic reac-
tion to ASA as the most l ikely cause
according to the Karch-Lasgna algorithm
(no further ASA was administered due to
the severity of the previous reaction). He
was discharged from hospital with a diag-
nosis of vasospastic angina secondary to
probable allergic reaction to ASA (Kounis
syndrome) and treated with calcium an-
tagonist and clopidogrel.

In allergic reactions there is a
chain of product release, ranging
from histamine, prostaglandins and
leukotrienes to platelet aggregation
factors, which cause smooth muscle
contraction. There are several cases
of vasospastic angina complicated by
infarction or sudden death syn-
drome, where an increase of mast
cells in place 2-4 of coronary spasm.
The allergic reaction may be trig-
gered by drugs5-8, contrasts, food9 or
insect bites. The administration of
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Figure 1. Clinical work station screen shot at 12am. Dials show a positive real balance, without
ED overcrowding. The theoretical balance shows planned discharges up to 3 pm. SSU: short stay
unit in the ED.

Real balance of beds

Theoretical balance of beds

Situation in the ED

7 28 0 17 4

5 28 2 21 4

20 12 4 0 4

Beds
free

Beds
free

Patients
in bays

Confirmed
discharges

Planned
discharges

Observation
area/SSU

Reserved beds
free

Reserved
beds

Patients
in passage

Pre-admission
patients

Pre-admission
patients

Pre-admission
patients

Table 1. Results

2008 2009 2010 p

Nº alerts NA 26 18
MT-DA (SD) (mins) 707 (1,096) 338 (560) 0.005
Nº surgical de-programming 10 0 0
Nº transfers to other centers 120 0 0
UADT (SD) (mins) NA 638 (400) 364 (115) 0.0001
% Correlation PD/CD

Medical 98.2 98.3 98.4
Surgical 91.2 91.5 91.6

MT-DA: Mean time to de-activation of the alert; SD: standard deviation; PD: planned discharges;
CD: confirmed discharges; NA: not applicable (pre-implementation). UADT: urgent admission
delay time.



adrenaline is debatable, in relation
with the induction of coronary artery
spasm, and makes it difficult to dis-
tinguish the real cause (anaphylaxis
versus adrenaline)10. The pathophysi-
ological mechanism underlying Kou-
nis syndrome remains unclear, but
the number of reported cases is in-
creasing, and we should include this
entity in the differential diagnosis of
ischemic heart disease.
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Figure 2. Coronary angiography. A) vasospasm in different segments of the anterior descending
artery (arrows). B) Resolution after intracoronary nitroglycerin.


