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Thalamic hemorrhage six 
days after carotid artery 
stenting

To the Editor: Hyperperfusion 
syndrome (HPS) is a serious and 
potentially fatal complication fol-
lowing carotid artery revasculariza-
tion procedures. The onset of this 
syndrome following carotid endar-
terectomy (CEA) is variable, rang-
ing from immediate up to 4 weeks 
postoperatively. In carotid artery 
stenting (CAS), most cases happen 
immediately or in the early phase 
after stent implantation, and late 
onset intracerebal hemorrhage is an 
unusual presentation.1,2 Cerebral 
blood flow (CBF) and perfusion 
increase in almost all patients fol-
lowing CEA and CAS, but hyper-
perfusion is usually defined as a 
more than 100% increase in CBF 
compared to the pre-operative 
baseline.3

There is general belief that auto-
regulatory failure and cerebral hy-
perperfusion persists for some time 
after revascularization, but eventu-
ally normalizes.4 This syndrome 
is characterized by symptoms like 
headache, seizure, confusion, focal 
neurological signs due to cerebro-

vascular accidents and ipsilateral 
intracerebral hemorrhage.5,6 Some 
basic mechanisms that could result 
in ICH after these procedures are: 
1) cerebral hyperperfusion syn-
drome, 2) a preoperative cerebral 
ischemic event, 3) a cerebral infarc-
tion and 4) the use of postoperative 
anticoagulation therapy.7

A 74-year-old male presented 
with right side hemiparesis and 
dysarteria one week before admis-
sion. These symptoms lasted a few 
hours and resolved completely. He 
denied any history of stroke and 
vascular risk factors included arte-
rial hypertension, high blood cho-
lesterol and smoking. All laborato-
ry tests, including blood and coagu-
lation parameters were normal, and 
blood pressure on admission was 
120/80 mm Hg. A carotid artery 
Doppler ultrasound scan revealed 
stenosis of the left internal carotid 
artery. Catheter angiography con-
firmed 75% stenosis of the left in-
ternal carotid artery according to 
The North American Symptomatic 
Carotid Endarterectomy Trial 
(NASCET) criteria with post-
stenotic segmental dilatation. The 

patient underwent successful ca-
rotid artery stenting, which was 
performed without cerebral protec-
tion. Despite unfavorable and dif-
ficult aortic arch anatomy (bovine 
type), the operation went very well 
without complications. The mor-
phologic result was good, without 
residual stenosis (Figure 1). The 
patient received aspirin 80 mg and 
clopidogrel 75 mg daily (which 
was started 5 days before CAS) 
plus full anticoagulation during the 
procedure. After the procedure, the 
patient was closely observed and 
his blood pressure was monitored 
for 2 days. On the third day the pa-
tient was neurologically intact and 
discharged home with clopidegrol 
75 mg daily. On the sixth postop-
erative day, he developed clinical 
signs of HPS, including headache 
and right side hemiplegia. A brain 
CT scan showed intracranial hem-
orrhage in the left thalamus with 
some extension to posterior limb of 
internal capsule (Figure 2). The ar-
terial blood pressure of the patient 
was within normal limits. All co-
agulation tests including serum fi-
brinogen were in the normal range. 

Figure 1. Lateral angiography of the left internal carotid artery, 
before (left) and after (middle) stenting. Intracranial frontal view 
showed normal A1 segment (right).

Figure 2. Plain axial CT scan, showed left thalamic hemorrhage 
with some extension to posterior limb of internal capsule.
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The patient was treated conserva-
tively and recovered partially, and 
at the 2-month follow-up there was 
mild right limb paresis. If we con-
sider this case HPS, there is an un-
usual late presentation, six days af-
ter carotid artery stenting in a nor-
motensive patient. Although there 
are claims that severe ipsilateral 
stenosis, impaired collateral blood 
flow secondary to an advanced oc-
clusive disease in other extracranial 
cerebral vessels or an incomplete 
circle of Willis, peri- and postop-
erative hypertension are main risk 
factors for developing HPS and in-
tracerebral hemorrhage after CAS, 
our case showed that this complica-
tion may happen even in a patient 
without these risk factors and also 
as a late presentation, six days after 
intervention. 
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Re: Prevalence of chronic 
obstructive pulmonary 
disease among smokers 
attending primary health-
care clinics in Saudi Arabia

To the Editor: We read with great 
interest the article published in the 
March-April issue of the Annals of 
Saudi Medicine on the prevalence of 
chronic obstructive pulmonary dis-
ease (COPD) among smokers.1 We 
would like to raise several scientific 
and public interest issues related to 
the article.

COPD is defined in the Methods 
section as airway obstruction with 
a smoking history of 5 years or 
more.  They attribute the definition 
to the Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) 
2009.  GOLD 2009 did not specify 
the duration of smoking but some 
earlier guidelines considered 10 years 
as a minimum risk. We now know, 
from computerized CT scan scor-
ing, that emphysema and obstructive 
chronic bronchitis do not develop 

without a long history of smoking.  
This concurs with a recent study 
from Saudi Arabia—using CT scan 
and bronchial biopsy—which found 
that all patients with less than 20 
pack-years smoking history had ir-
reversible asthma and not COPD.2  
Unless those patients had heavy oc-
cupational exposure like wood burn-
ing or digging wells, smoking for 5 
years does not produce COPD.

Implicit in the definition of any 
disease is the exclusion of other 
conditions with similar manifesta-
tions.  GOLD explicitly says that 
COPD is defined by  emphysema/
chronic bronchitis and that irrevers-
ible asthma and bronchiectasis have 
to be ruled out.   Lack of “history 
of asthma or atopy” used by the ar-
ticle does not rule out irreversible 
asthma.  Some of the simpler differ-
entiating points listed by GOLD to 
diagnose asthma are:  freedom from 
symptoms between attacks, large re-
versibility of FEV1, younger age of 
onset, and manifestations of atopy.  
In particular, hypertrophy of the 
nasal turbinates has been reported 
consistently to be 80% to 90% in 
asthma compared with 15% to 20% 
in COPD.  None of the GOLD cri-
teria for COPD were mentioned in 
the article. 

The greatest evolution in the 
understanding of COPD in the last 
15 years is the universal acceptance 
of COPD phenotypes.  The follow-
ing have been used for phenotyping:  
sputum cytology, fiberoptic bronchi-
al biopsy, carbon monoxide diffusion 
studies, long-term reversibility tests 
(single reversibility is unreliable),3 
lung compliance, computerized 
scores of CT scan, and visual assess-
ment of CT scans and other means 
to differentiate COPD into three 
major phenotypes:  irreversible asth-
ma (A), mixed bronchitis-emphyse-
ma COPD (M), and emphysema-
dominant COPD (E).  The differ-
entiation is not an idle intellectual 
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