IM BOARD REVIEW

EDUCATIONAL OBJECTIVE: Readers will recognize the signs and pathophysiology of one of the possible

causes of weakness and paresthesias

DOUGLAS L. NGUYEN, MD
Department of Internal Medicine,

Mayo Clinic, Rochester, MN Rochester, MN

SHEREZADE KHAMBATTA, DO, MHA

Department of Internal Medicine, Mayo Clinic,

JOSHUA B. EICKSTAEDT, MD  DARLENE R. NELSON, MD

Department of Internal Medicine,
Mayo Clinic, Rochester, MN
Rochester, MN

Instructor of Medicine, Department
of Internal Medicine, Mayo Clinic,

A SELF-TEST
ONA
CLINICAL
CASE

A 40-year-old man with spells of
generalized weakness and paresthesias

40-YEAR-OLD MAN who works as a roofer

began, 1 week ago, to experience epi-
sodes of generalized weakness, perioral numb-
ness, and diffuse paresthesias. In the past he
has had recurring nosebleeds but no history of
other medical conditions.

His recent “spells” come on abruptly and
spontaneously, without warning, and last about
15 minutes. He never loses consciousness, but
he reports a feeling of derealization or an out-
of-body experience—he can hear the people
around him talking during the spells, but he
feels that everything is far away. He has been
having about three episodes per day. They typi-
cally occur after mild exertion or heavy lifting,
and each episode resolves with complete rest.
He has had no nausea, vomiting, loss of bowel
or bladder control, fever, chills, or traumatic
brain injury.

The patient first reported to the emergency
department of a local hospital for evaluation.
There, he underwent computed tomography
(CT) of the head without contrast, which
showed nothing abnormal. However, he had
an episode while in the emergency depart-
ment, which prompted his physician to admit
him to the hospital.

In the hospital, he underwent an extensive
medical evaluation. CT angiography revealed
no evidence of vasculitis or occlusive disease.
Results of electroencephalography during
these spells were normal. Results of magnetic
resonance imaging of the cervical and lumbar
spine were also normal.

A neurologist was consulted. Concerned
that the spells were due to paradoxical em-
boli coming through a patent foramen ovale,
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FIGURE 1. CT shows a large arteriovenous malformation in
the upper lobe of the left lung (arrow).

the neurologist recommended transthoracic
echocardiography with agitated saline. This
study showed a normal ejection fraction and
a right-to-left shunt through a left pulmonary
arteriovenous malformation (AVM). Unfor-
tunately, the shunt fraction could not be esti-
mated because the patient had another episode
during the procedure, and so the procedure
was cut short. CT of the chest confirmed a
large AVM in the upper lobe of the left lung
(FIGURE 1).

The patient is transferred

The patient’s physician requested that he be
transferred to Mayo Clinic for further evalu-
ation.

When he arrived, we performed a com-
plete physical examination, in which we
noted scattered erythematous maculopapular
telangiectases in the lower lips and significant
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He has been
having about
three episodes
per day. What
is the cause?
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FIGURE 2. Clubbing of the fingers.

digital clubbing (rcure 2). He could not recall
any family members having rheumatologic or
cardiovascular diseases, but he recalled that
his father has oral telangiectases and recurrent
epistaxis.

His examination was interrupted by yet
another spell, during which his oxygen satu-
ration fell to 85%. We immediately started
giving him oxygen by nasal cannula, which
raised his oxygen saturation to 96%, and the
spell promptly ended.

Results of routine laboratory tests are
shown in TABLE 1.

After his physical examination was com-
pleted and his records from the other hospital
were reviewed, a diagnosis was made. No fur-
ther diagnostic studies were pursued.

I WHICH IS THE MOST LIKELY DIAGNOSIS?

Based on the information available, which
of the following is the most likely diagno-
sis?

[] Generalized tonic-clonic seizures
[] Osler-Weber-Rendu disease

(] Subarachnoid hemorrhage

[] Conversion disorder

(] Atrial septal defect

Generalized tonic-clonic seizures begin
with abrupt loss of consciousness, followed by
stiffening of the body and extremities. This is
the tonic phase, which may last for 1 minute.
The clonic phase follows, characterized by ab-
normal jerking and teeth-clenching (raising
the concern that the patient will bite his or
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her tongue). The clonic phase lasts 1 to 2 min-
utes. After a seizure, confusion and headache
are common. On electroencephalography,
epileptiform abnormalities are documented in
about 23% of patients with a first documented
seizure.!

Our patient’s history of remaining fully
conscious and of having normal electroen-
cephalographic findings during his spells does
not suggest generalized tonic-clonic seizures.

Osler-Weber-Rendu disease is also known
as hereditary hemorrhagic telangiectasia
(HHT). Its pathophysiology is complex, and
it is believed to be related to mutations in an
endothelial protein’ that lead to abnormal
vascular structures. The estimated prevalence
in European studies is 1 in 5,000; in Japanese
studies it is 1 in 8,000.>#

The diagnosis of HHT is based on four
clinical criteria:

e Spontaneous and recurrent epistaxis
¢ Multiple mucocutaneous telangiectases
e Pulmonary, cerebral, or gastrointestinal

AVMs
e A first-degree relative with the disease.

The presence of three or four of these cri-
teria establishes a “definite” diagnosis, while
fewer than two makes it “unlikely.” Since the
spectrum of this disease is wide, varying from
mild epistaxis to iron-deficiency anemia, its
diagnosis is often missed.®

Our patient meets at least three of the cri-
teria—recurrent epistaxis, oral telangiectases,
and a CT-documented pulmonary AVM. His
father has a history of oral telangiectases and
epistaxis but was never formally diagnosed
with HHT. The patient presented with spells of
weakness and paresthesias from worsening hyp-
oxemia due to an enlarged pulmonary AVM.
Thus, based on these features, HHT is the most
likely diagnosis.

Subarachnoid hemorrhage is commonly
from a ruptured cerebral aneurysm. Common
symptoms include sudden, severe headaches
with focal neurologic deficits, a stiff neck, brief
loss of consciousness, nausea, and vomiting.’

Our patient’s CT scan showed no intra-
cranial bleeding, and CT angiography showed
no evidence of aneurysm. Thus, he has neither
clinical nor radiographic features of subarach-
noid hemorrhage.

Conversion disorder is typically associ-
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ated with psychological stressors.® It is charac-
terized by the sudden onset of neurologic defi-
cits such as blindness, paralysis, and numbness
that cannot be explained by a general medical
condition.

Our patient has a known pulmonary AVM
with clinical and laboratory findings of hypox-
emia that explain his spells. Therefore, the
diagnosis of conversion disorder cannot be
made.

A right-to-left intracardiac shunt can be
present in patients with patent foramen ovale,
atrial septal defects with shunt reversal, Eisen-
menger syndrome, or tetralogy of Fallot (even
in adults). It can present with hypoxemia and
neurologic weakness.

Our patient’s echocardiogram ruled out
these conditions.

I MANIFESTATIONS OF HEREDITARY
HEMORRHAGIC TELANGIECTASIA

Which is the most common clinical mani-

festation of HHT?

[] Epistaxis

(] Mucocutaneous telangiectases
[] Hematochezia

(] Dyspnea

Epistaxis is the most common presenta-
tion, occurring in more than 90% of patients.’
Many patients experience only mild occasion-
al nosebleeds that are not frequent or severe
enough to cause anemia or to lead to medical
treatment or consultation. Others, however,
have heavy, frequent bleeding that requires
invasive interventions.'°

Mucocutaneous telangiectases are the
second most common clinical manifestation,
documented in about 75% of patients. They
are cosmetically unpleasant but rarely bleed.
They occur most commonly on the face, lips,
tongue, and fingertips, and they increase in
size and number with age.!!

Gastrointestinal bleeding, sometimes man-
ifesting as hematochezia, occurs in one-third of
people with HHT. It most commonly presents
with iron-deficiency anemia in patients over
age 40.12

Dyspnea. Pulmonary AVMs occur in 30%
to 50% of affected people, but interestingly,
most patients with pulmonary AVMs have
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TABLE 1

The patient’s laboratory test results

TEST RESULTS

REFERENCE RANGE

Complete blood cell count

Hemoglobin 18.1 g/dL
Leukocytes 9.9 x 10%L
Platelets 237 x 10°/L
Arterial blood gasses

(during spell)

pH 7.42

Po, 50 mm Hg
Pco, 38 mm Hg
HCO, 24 mmol/L
Arterial blood gasses

(oxygen 3 L/min by nasal cannula)

pH 7.42

Po, 80 mm Hg
Pco, 39 mm Hg
HCO, 25 mmol/L
Other

Aspartate aminotransferase 20 U/L
C-reactive protein 3.0 mg/L
Erythrocyte sedimentation rate 1 mm/h
Vitamin B, 328 ng/L

13.5-17.5
3.5-10.5
150-450

7.35-7.45
70-100
35-45
21-25

7.35-7.45
70-100
35-45
21-25

8-48
<8
0-22
180-914

no respiratory symptoms, including dyspnea.

In pulmonary AVMs, abnormal vessels
replace normal capillary beds, creating a
capillary-free communication between the
pulmonary and systemic circulations. This
abnormal connection prevents blood from
the pulmonary arterial system from being
oxygenated, resulting in hypoxemia and
secondary polycythemia, as in our patient.
One-third of patients have evidence of right-
to-left shunting, such as the clubbing in our
patient.”!

Other, less common complications of
HHT include seizures or hemorrhage from
cerebral AVMs and stroke and brain abscess-
es from paradoxical embolization due to the
loss of the capillary filter in the pulmonary
vascular bed. Hepatic involvement may re-
sult in portal hypertension and hepatic en-
cephalopathy.'

Back to our patient
As mentioned above, during one of the pa-
tient’s spells of paresthesia and weakness, we
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During an
episode, his
oxygen
saturation
fell to 85%
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noted his oxygen saturation by oximetry was
85%. At that time, his arterial Po, was also
low at 50 mm Hg (normal 70-100). With
oxygen supplementation, his spell completely
resolved and his Po, improved to 80 mm Hg.
Though the shunt fraction of his pulmonary
AVM was never measured, it was likely less
than 30% of the cardiac output, as his hy-
poxemia improved with oxygen supplementa-
tion alone.”” When he was taken off oxygen
supplementation, his spells recurred, but with
oxygen support he remained clinically stable.

B MANAGEMENT

Which is the next logical step in our pa-
tient’s management!

[] Consult a surgeon for lobectomy

[] Consult an interventional radiologist for
embolization therapy

[] Transfer to the intensive care unit for
elective intubation

[] Observe with close follow-up

Untreated pulmonary AVMs enlarge at an
estimated rate of 0.3 mm/year. The estimated
death rate is up to 15.8% per year, with most
deaths resulting from stroke, cerebral abscess,
hemoptysis, and hemothorax.!*!® Common
indications for treatment are progressively en-
larging lesions, symptomatic hypoxemia, and
paradoxical embolization.!” Pulmonary AVMs
in which the feeding artery is 3 mm or more in
diameter require treatment.

Embolization therapy, in which the AVM
is occluded angiographically, is considered a
first-line treatment for pulmonary AVM, with
aprocedural success rate (defined as involution
of the AVM) of 97%.2° Embolization therapy
allows patients to avoid major surgery, with its
potential complications, and it has a shorter
recovery time.

Surgical procedures such as excision, vas-
cular ligation, or lobectomy can be considered
if the lesion cannot be treated by embolization
or if the patient has an anaphylactic allergy to
contrast dyes.

This patient had no clinical signs of im-
pending respiratory failure requiring elective
intubation.

Since he was experiencing symptoms,
there is no role for observation in this case.

Back to our patient

An interventional radiologist was consulted,
and the patient underwent bilateral pul-
monary artery angiography with successful
coil embolization of his large left-upper-lobe
AVM. He was weaned off oxygen and had no
further spells of generalized weakness and par-
esthesias.

Given his father’s history of recurrent
epistaxis and oral telangiectases, the patient
asks about the risk of his children acquiring
this disease.

B GENETICS OF HEREDITARY
HEMORRHAGIC TELANGIECTASIA

Which of the following is the inheritance
pattern for HHT?

[] Autosomal dominant
[] Autosomal recessive
[] Maternal inheritance

[] X-linked recessive

The inheritance pattern isautosomal dominant
with variable expression and penetrance. At
least four different mutations have been iden-
tified in genes on chromosomes 9 and 12 that
result in abnormal vascular malformations.?'-**
The other modes of inheritance have not been
described in HHT.

B RECOMMENDATIONS FOR OUR PATIENT

Which of the following is not recommend-
ed for our patient?

[] Consideration of genetic testing

[] Consideration of screening of first-degree
relatives

(] Dental prophylaxis

(] Scuba diving

Genetic testing. The molecular diagnosis
of HHT is primarily based on sequencing of the
entire coding regions of the ENG and ALK1
genes on chromosomes 9 and 12, respective-
ly. The interpretation of these results is quite
complex. The clinical genetics laboratories in
North America that currently offer molecular
diagnostic testing for HHT recommend that
testing be coordinated and ordered through a
center that specializes in this disease or by a ge-
netics professional. Testing of the index case is
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performed to confirm the clinical diagnosis and
also to determine if genetic testing will be pos-
sible in at-risk relatives. Further genetic testing
should be pursued in at-risk family members
only if the index case has a positive result.”®

Screening of relatives. Given that HHT
is an autosomal dominant disease, the current
practice is to offer molecular genetic screen-
ing early in life for first-degree relatives.?>%
The external signs such as telangiectases and
nosebleeds may not manifest until the second
or third decade of life. However, AVMs in the
brain, spinal cord, lungs, and liver are usually
congenital and may present suddenly and with
serious complications, even in childhood.

Dental prophylaxis. People with HHT
and a pulmonary AVM are at risk of bacter-
emia and consequent brain abscesses after
dental procedures. Antibiotic prophylaxis is
therefore highly recommended.?

One sport to avoid. There have been sev-
eral case reports of paradoxical air emboli oc-
curring in patients with HHT complicated by
a pulmonary AVM. Hsu et al*® reported a 31-
year-old man with an undiagnosed large pul-
monary AVM and HHT who became coma-
tose with diffuse bilateral hemispheric brain
swelling on head CT after scuba diving, due
to air embolism.

The HHT Foundation International rec-
ommends that people with this disease avoid
scuba diving (the only sport to be avoided)
owing to the risk of air emboli from small lung
AVMs. It also recommends that patients alert
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