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45.13 (SD 31.44). The control number for the general popula-
tion of military personnel was 7.8 (P < 0.05).

Figure 1 divides the patients into groups according to the
number of tonsillar infections meeting Paradise’s criteria. In
nine patients the tonsillar infections did not meet the criteria.
The average number of throat infections that met the criteria
was 1.89 (SD 1.74). Table 1 denotes the average reporting of
symptoms per patient.

Figure 2 divides the patients into groups according to the
number of tonsillar infections that did not meet Paradise’s
criteria. The average was 1.59 (SD 1.32). Throat infections

Figure 1. Number of tonsillar infections that meet the criteria of
Paradise et al.
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Table 1. Average incidence of each of the symptoms included in
Paradise’s criteria

Symptom Average
Exudate 2.09
Cervical lymphadenopathy 1.7
Fever 1.00
Positive throat cultures 0.20

Figure 2. Number of tonsillar infections that do not meet the
criteria of Paradise et al.
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occurring more than one year prior to surgery were not
documented.

DISCUSSION

As Figure 1 shows, only one patient in this sample would have
undergone tonsillectomy had Paradise’s criteria been strictly
applied. A limitation of this study is that failure to document
throat infections or physical findings could have led to under-
reporting of throat infections that did meet Paradise’s criteria.
Therefore, only a prospective study in which Paradise’s cri-
teria are used by the physician can yield definite conclusions
regarding patients’ eligibility for tonsillectomy. Even if the
throat infections that did not meet the criteria [Figure 2] are
added to those that did, only five soldiers would have had the
seven throat infections per year that would have made them
eligible for tonsillectomy according to Paradise’s criteria.

The patients in this sample are characterized by a high
rate of visits to primary clinics where upper respiratory tract
infections and general medical conditions are diagnosed. This
might add to the physician’s impression that the patients had
severe and frequent illness.

WHAT SHOULD THE REFERRAL CRITERIA BE FOR TONSILLECTOMY?
The criteria for tonsillectomy for patients with recurrent throat
infections have been debated for decades [1-10]. The substan-
tial risks of tonsillectomy suggest that unnecessary surgery
be avoided. Tonsillectomy does not contribute to the relief of
colds, coughs and influenza [11] and therefore should not be
undertaken for this purpose. Opinions are divided over the
indications for tonsillectomy in recurrent throat infections.
Authors disagree on how frequent the episodes have to be to
justify tonsillectomy, and on the clinical nature of the episodes
[1]. A few controlled trials have been conducted to assess the
effectiveness of tonsillectomy in patients with recurrent throat
infection but these were all conducted in children [1,7,10-12].
Physicians and surgeons have expressed a range of differing
views regarding the indications for tonsillectomy [10,13].

In a prospective study by Paradise [1], only 17% of patients
with recurrent undocumented throat infections eventually
needed tonsillectomy after a deliberate waiting period. Eighty
percent of those patients with recurrent undocumented
throat infections did not have or had very rare throat infec-
tions after a waiting period. Paradise [1] concluded that
undocumented histories of recurrent throat infections are
not valid for predicting subsequent experience and therefore
do not constitute an adequate basis for tonsillectomy refer-
ral. These criteria are used for adults too, even though they
have never been validated in research on adults. Textbooks
in otolaryngology offer partial information with regard to the
indications for tonsillectomy for recurrent tonsillitis but do
not go into detail [14-16]. There are probably adult patients



IMA] e VOL 12 « NOVEMBER 2010

ORIGINAL ARTICLES

who will benefit from tonsillectomy but are not eligible for
surgery when evaluated with Paradise’s criteria.

OTHER FACTORS INFLUENCING THE PHYSICIAN’S DECISION

It has been shown that parents of children with recurrent
throat infections have a substantial impact on the physician’s
decision whether to refer a child for tonsillectomy [7]. We
assume that in our sample the parents’ opinion on the eli-
gibility for tonsillectomy may have influenced the primary
physician and the otolaryngologist to recommend surgery. As
reflected in the results, the frequency of visits to the primary
physician and the frequency of diagnosed upper respiratory
infections might also influence the decision on whether ton-
sillectomy should be performed.

CONCLUSIONS

Paradise’s criteria are the only criteria for tonsillectomy for
recurrent tonsillitis that are backed by a prospective study. If a
patient has a substantial but undocumented history of recur-
rent throat infection, tonsillectomy should be postponed
for a period of clinical observation for recurrent tonsillitis.
This study and a previous publication [1] suggest that if this
course is adopted the number of tonsillectomies performed
could be reduced. Referral criteria should take into account
the characteristics of the population involved. We believe
that if the population has ready access to primary medical
care, and if the circumstances and characteristics of patients
tend to influence the manner in which they recount their
medical history, undocumented throat infections should be
discounted. The primary physician should be familiar with
the criteria for tonsillectomy. In contrast to most other opera-
tions, the decision on whether to perform tonsillectomy in
cases of recurrent tonsillitis should be made by the primary
physician. Exceptions to Paradise’s rules should be made in
certain patients. The referral criteria should be investigated
and validated in adults. Until this is done, subjective assess-
ment of the severity and implications of throat infections by
the physician is legitimate, and quality control over surgical
decisions cannot be applied.
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“Creative activity could be described as a type of learning process where teacher and pupil are

located in the same individual”

Arthur Koestler (1905-1983), Hungarian-born novelist and journalist who studied in Austria and later moved to Britain. In 1931 he
joined the Communist Party in Germany but, disillusioned, resigned from it in 1938 and in 1940 published a devastating anti-
totalitarian novel, Darkness at Noon, which propelled him to international fame. Over the next 43 years, Koestler espoused
many political causes and wrote novels, biographies and numerous essays. In 1968 he was awarded the prestigious Sonning

Prize "for outstanding contribution to European culture”, and in 1972 he was made a Commander of the British Empire (CBE).

“When | was young, | admired clever people. Now that | am old, | admire kind people”

Abraham Joshua Heschel (1907-1972), Warsaw-born American rabbi and one of the leading Jewish

theologians and Jewish philosophers of the 20th century
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Background: Feeding neonates with humanized milk form-
ula in maternity hospitals may increase the prevalence of
milk allergy in infants. However, prospective studies of the
possible allergenic effect of very early soy-based formula
feeding are lacking.
Objectives: To assess the prevalence of soy allergy in infants
fed soy-based formula in the first 3 days of life.
Methods: The study group included 982 healthy full-
term infants born within a 7 month period at a hospital
that routinely uses soy-based formula to supplement
breastfeeding. In-hospital feeding was recorded and the
parents were interviewed once monthly over the next 6
months regarding feeding practices and clinical symptoms
suggesting soy allergy in the infant.
Results: Ninety-nine percent of the infants received soy-
based formula supplement in hospital, and 33%-42% at
home. No cases of immediate allergic reaction to soy or soy-
induced enterocolitis were reported.
Conclusions: The use of soy-based formula in the early
neonatal period does not apparently increase the prevalence
of soy allergy in infants followed for the next 6 months.

IMAJ 2010; 12: 684-686
food allergy, neonates, soy, oral tolerance

oy-based formula is indicated for use in infants with galac-
S tosemia and hereditary lactase deficiency or when parents
prefer a special diet for religious or ethical considerations [1,2].
It may be given to infants with immunoglobulin E-mediated
cow’s milk allergy [3]. Its popularity has grown in recent
decades; in Israel, one study showed that 31.5% of infants aged
12 months were fed SBE, most of them (70.6%) for more than
6 months, often without clinical indication [4].

Allergic reactions to soy in infants and small children have
been documented mainly in those with atopic dermatitis and
manifested mainly by gastrointestinal symptoms (vomiting,
enterocolitis, enteropathy) [5,6]. The rate of adverse reac-

SBF = soy-based formula

*Present address: Department of Surgery A, Rabin Medical Center (Beil-
inson Campus), Petah Tikva 49191, Israel

tions to soy in the general pediatric population is < 1%.
Anaphylaxis is rare [2].

Exposure of neonates to an allergenic food might increase
the prevalence of this food allergy due to the skewed TH2
neonatal immune response [7]. A prospective clinical study
conducted in maternity hospitals reported that feeding neo-
nates humanized milk formula led to a higher risk of cow’s
milk allergy at age 18-24 months than feeding human milk
or whey hydrolysate formula [8]. However, our search of the
literature did not yield any prospective studies on the risk of
soy allergy in soy-fed neonates.

The present study was prompted by our earlier findings
that five of seven infants who presented with soy-induced
enterocolitis had been born at the Maayanei Hayeshua
Hospital in central Israel, which serves the ultra-Orthodox
Jewish community and because of religious considerations
routinely uses SBF to supplement breastfeeding in newborns
[9]. This practice provided us with a unique population to
assess the impact of early soy feeding on subsequent develop-
ment of soy allergy.

SUBJECTS AND METHODS

The study group included full-term infants without peri-
natal complications who were born at Maayanei Hayeshua
Hospital, Bnei Brak, Israel, from September 2002 to March
2003. Newborns at this hospital who require breast milk
supplement are fed SBF (Materna Tsimchit®, Maabarot,
Israel).

After parental consent was obtained, the feeding of each
newborn during his/her 3 day stay in the neonatal depart-
ment was recorded by the study nurse. After discharge,
the same nurse interviewed the parents by telephone once
monthly for 6 months using a structured questionnaire that
covered current feeding of the infant, signs and symptoms of
allergy, time between soy ingestion and symptoms, if any, and
treatment, including elimination of dietary soy.

Soy allergy was defined as reported symptoms of rash,
urticaria and angioedema, vomiting, diarrhea, or wheezing
appearing immediately after ingestion of SBE, or recurrent
vomiting and/or diarrhea developing up to 4 hours after
ingestion of SBE.
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The study was approved by the Institutional Review Board
of Schneider Children’s Medical Center of Israel and Rabin
Medical Center.

RESULTS

Full feeding data were available for 982 of the 1002 healthy
full-term infants (525 females, 477 males; birth weight 2045-
5320 g, median 3430 g) born at Maayanei Hayeshua Hospital
during the study period. Almost all infants (n=972, 98.9%)
received SBF supplement during their 3 day in-hospital stay;
the remainder were breast-fed exclusively (n=7, 0.7%) or given
humanized milk formula supplement (n=3, 0.3%). Telephone
follow-up revealed that 33% (at age 1 month) to 42% (at age 6
months) were fed SBF at home, either exclusively or in addition
to breastfeeding and/or solid foods [Table 1].

During the 6 month follow-up, 28 events of wheezing, 30
of rash and 55 of vomiting/diarrhea (total 113 events) were
reported for 109 infants. None of the events was attributed to
a specific food, including SBE, by the parents, and none ne-
cessitated elimination of SBE There were no reported cases of
immediate soy-induced systemic allergic reaction or entero-
colitis.

Owing to the very small number of neonates who were
breast-fed only or received humanized milk formula in the
neonatal department, a comparison with the SBF-fed neo-
nates was impossible.

DISCUSSION

The main finding of this study was the absence of self-
reported soy allergy in a cohort of 982 infants of whom 99%
were fed SBF in the neonatal department. During the next 6
months, the rate of SBF use in the study population ranged
from 33% at age 1 month to 42% at age 6 months, either
exclusively or in addition to breastfeeding and/or solid foods.
Our rate at age 6 months was much higher than the 23%
reported for the same age group by Berger-Achituv et al. [4].
We attribute this difference to the specific nutritional habits
of the ultra-Orthodox Jewish community who account for the
large majority of patients at Maayanei Hayeshua Hospital.
Ours is the first prospective population-based study of
soy allergy in infants fed SBF during the neonatal period.
The lack of self-reported soy-induced allergic reactions is
surprising, even in view of the overall low prevalence of soy
allergy in children [2]. Our findings might be explained by
the induction of oral tolerance to soy by early and persistent
feeding. Animal studies have shown that oral tolerance can
be induced after administration of either a single high dose
of antigen or repeated lower doses [10]. Accordingly, Du Toit
et al. [11] recently found that Jewish children in Israel have a
significantly lower prevalence of peanut allergy than Jewish

Table 1. Rate of soy-based formula use during a 6 month follow-up period in 982

Infants

Breastfeeding  Breastfeeding + SBF +

Month Exclusive SBF  + SBF SBF + solid foods  solid foods  Total

1 163 (16.6) 158 (16) 2(0.2 5 (0.56) 328 (33)

2 191 (19.45) 146 (14.86) - 5 (0.56) 342 (34.8)
3 192 (19.55) 158 (16) 3(0.3 26 (2.64) 379 (38.49)
4 189 (19.24) 149 (15.17) 14 (1.42) 58 (5.9) 410 (41.73)
5 194 (19.75) 103 (10.48) 20 (2.03) 99 (10.08) 416 (42.34)
6 165 (16.80) 82 (8.35) 24 (2.4) 145 (14.76) 416 (42.35)

Values presented are the number and percent of infants

Solid foods were defined as at least one of the following: cereals, corn flour, rice, chicken,

vegetables, fruits

children in Britain despite their earlier and higher consump-
tion of peanut snacks during the first year of life [11].

It is also possible that soy allergy differs between infancy
and childhood/adulthood. In a multicenter study in Germany,
the prevalence of specific IgE to soy increased from 2% at age
2 years to 7% at age 10 years [12]. Specific IgE to birch pollen
was observed in 86% of the children aged 10 years who were
sensitized to soy. These findings may suggest that in infants,
the primary sensitization to soy through the gastrointesti-
nal tract manifests clinically as soy-induced enterocolitis,
as described in our earlier study [9]. In older children and
adults, however, soy allergy occurs secondary to birch sensi-
tization due to cross-reacting pollen antigens and might lead
to a systemic reaction [12,13].

We did not extend the follow-up beyond 6 months because
if any infant was susceptible to soy allergy (by primary sen-
sitization through the gut) it would have developed by then.
In addition, we did not screen the whole study population
for soy-specific IgE antibodies because the positive predic-
tive value of soy-specific serum IgE is low and the purpose
of our study was to document soy-induced hypersensitivity
reactions and not sensitization [14].

Unconfirmed telephone survey data may be subject to
misclassification bias [15]. However, people are more likely
to answer questions about their child’s nutrition and intercur-
rent illnesses than any other personal questions. In addition,
the clinical manifestations of soy-induced anaphylaxis, albeit
rare, and soy-induced enterocolitis are dramatic and always
prompt parents to seek emergency medical attention. Given
that none of the reported manifestations (wheezing, diarrhea,
rash) led the parents to eliminate SBF from the infants’ diet,
we assume they were, indeed, unrelated to soy consumption.
At the same time, the data from the neonatal department
were recorded by the study nurse and were not dependent
on parental recall.

Ig = immunoglobulin
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The seven infants with soy-induced enterocolitis de-
scribed by us in a previous study presented over a period of
5 years [9]. Thus, a prospective study of several annual birth
cohorts may be needed to assess the true prevalence of soy
allergy in soy-fed neonates. Furthermore, our findings may
not be generalizable because the study population was very
homogeneous.

It is noteworthy that our study was performed prior to
October 2003, when several cases of infant encephalopathy
caused by thiamine-deficient SBF occurred, leading to a gen-
eral decline in the use of SBF in Israel [16]. However, none
of the infants in our study received the defective brand of
SBF (Remedia Super Soya 1). At present, physicians in Israel
restrict recommendations for SBF to infants who have medi-
cal indications of IgE-mediated milk allergy or gastroenteritis
with secondary lactose intolerance (Y. Levy, personal com-
munication).

In conclusion, feeding with SBF during the first 3 days
of life is not apparently associated with allergic reactions
on subsequent exposure to SBF during the next 6 months
of life. Nevertheless, the indications for SBF administration
should be restricted to specific medical conditions. Further
population-based studies of older children are needed.
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Oral tolerance to food-induced systemic anaphylaxis mediated by the C-type lectin SIGNR1

Zhou et al. propose that a C-type lectin receptor, SIGNR-1 (also
called Cd209b), helps to condition dendritic cells (DCs) in the
gastrointestinal lamina propria (LPDCs) for the induction
of oral tolerance in a model of food-induced anaphylaxis.
Oral delivery of BSA bearing 51 molecules of mannoside
(Mans1-BSA) substantially reduced the BSA-induced
anaphylactic response. Mansi-BSA selectively targeted
LPDCs that expressed SIGNR1 and induced the expression
of interleukin-10 (IL-10), but not IL-6 or IL-12 p70. The authors
found the same effects in IL.-10-GFP knock-in (tiger) mice

treated with Mansi-BSA. The Mans1-BSA-SIGNR1 axis in LPDCs,
both in vitro and in vivo, promoted the generation of CD4+
type 1 regulatory T (Tr1)-like cells that expressed IL-10 and
interferon-gamma (IFNy), in a SIGNR-1 and IL-10-dependent
manner, but not of CD4+CD25+Foxp3+ regulatory T cells. The
Tri-like cells could transfer tolerance. These results suggest
that sugar-modified antigens might be used to induce oral
tolerance by targeting SIGNR1 and LPDCs.
Nature Med 2010; 16: 112
Eitan Israeli
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ABSTRACT:

KEY WORDS:

Background: Inserting a transjugular intrahepatic portosy-
stemic shunt by means of interventional radiology has
become the procedure of choice for decompression of
portal hypertension. The indications and criteria for patient
selection have been expanded and refined accordingly.
Objectives: To review our experience with TIPS and analyze
the results with emphasis on patient selection and indication
(conventional vs. atypical).

Methods: In this retrospective analysis in a single center all
cases were managed by a multidisciplinary team (comprising
liver surgery and transplantation, hepatology, imaging,
interventional radiology and intensive care).

Results: Between August 2003 and December 2009, 34
patients (mean age 51, range 27-76 years) were treated
with TIPS. The cause of portal hypertension was cirrhosis
(23 cases), hypercoagulability complicated by Budd-Chiari
syndrome (n=6), and acute portal vein thrombosis (n=>5).
Clinical indications for TIPS included treatment or secondary
prevention of variceal bleeding (10 cases), refractory ascites
(n=18), mesenteric ischemia due to acute portal vein
thrombosis (n=5), and acute liver failure (n=1). TIPS was urgent
in 18 cases (53%) and elective in 16. Three deaths occurred
following urgent TIPS. The overall related complication rate
was 32%: transient encephalopathy (6 cases), ischemic
hepatitis (n=2), acute renal failure (n=2) and bleeding (n=1).
Long-term results of TIPS were defined as good in 25 cases
(73%), fair in 4 (12%) and failure in 5 (15%). In three of five
patients with mesenteric ischemia following acute portal vein
thrombosis, surgery was obviated. Revision of TIPS due to
stenosis or thrombosis was needed in 7 cases (20%).
Conclusions: TIPS is safe and effective. While its benefit
for patients with portal hypertension is clear, the role of
TIPS in treatment of portal-mesenteric venous thrombosis
needs further evaluation. Patient selection, establishing
the indication and performing TIPS should be done by a
multidisciplinary dedicated team.

IMAJ 2010; 12: 687-691
transjugular intrahepatic portosystemic shunt (TIPS), portal
hypertension, cirrhosis, Budd-Chiari syndrome, portal vein
thrombosis

ransjugular intrahepatic portosystemic shunt is the

formation of a low resistance conduit between a portal
vein and a hepatic vein by deployment of an intrahepatic
expandable stent. TIPS is performed percutaneously using
interventional radiology techniques and equipment. TIPS
leads to immediate decompression of portal hypertension.
The first TIPS-like procedure was conducted by Palmaz in
1985 while the first clinical application was presented by
Rossle et al. in 1989 [1]. Since then, TIPS gained popular-
ity and has become the treatment of choice in many clinical
scenarios in which portal hypertension or portal obstruction
are the key pathophysiologies.

Established indications for TIPS include acute, non-
controlled variceal bleeding, secondary prevention of bleed-
ing (mainly from gastric and ectopic varices) and refractory
ascites [2-5]. The uncertain role of TIPS in Budd-Chiari
syndrome recently gained some support [5,6]. Rare, less con-
ventional indications include acute portal vein thrombosis
[7-10], hydrothorax, hepatopulmonary syndrome, hepato-
renal syndrome (type 2), and prophylaxis of complications in
cirrhotics who need major abdominal surgery [11,12].

The TIPS itself is considered safe and effective and has a low
related mortality rate, particularly when performed electively.
However, hemodynamically, TIPS is a non-selective side-to-
side portocaval shunt, followed by partial or complete portal
venous flow diversion from the liver. In cirrhotics, hepatic per-
fusion depends on the arterial buffer reserve, which is inversely
correlated with the severity of cirrhosis [13,14]. Therefore, high
MELD (model of end-stage liver disease) and Child-Pugh
scores are risk factors of hepatic encephalopathy [15,16].

Absolute and relative contraindications to the insertion of
TIPS are heart failure, severe pulmonary hypertension, severe
liver failure, chronic recurrent encephalopathy, polycystic
liver disease, severe obstructive arteriopathy, arterioportal
fistula, liver abscess, central hepatocellular carcinoma and
bile duct dilatation [4].

Long-term patency, the initial Achilles' heel of TIPS,
improved considerably since the application of expanded

TIPS = transjugular intrahepatic portosystemic shunt

687



ORIGINAL ARTICLES

IMA]  VOL 12 « NOVEMBER 2010

688

polytetrafluoroethylene-covered stent grafts and it is now
comparable with that of surgical shunts [17,18].

PATIENTS AND METHODS

We review our experience with TIPS and analyze the results
with emphasis on patient selection and indication (conven-
tional vs. atypical). The study was conducted in a tertiary
referral center for patients with acute and chronic end-stage
liver disease, portal hypertension and related complications.
The center has the capability of performing all interventional
radiology and surgical procedures, including TIPS and liver
transplantation. Patient care and management were provided
by a multidisciplinary dedicated team, comprising liver sur-
gery, transplantation, hepatology, imaging, interventional
radiology and intensive care physicians.

In this retrospective review of all TIPS procedures,
performed in a single institution and by the same team,
we defined results as good, fair, or failure, according to
long-term outcome (achievement of the defined goal). We
evaluated contributory factors such as age, etiology, clinical
indication, urgency, severity of ESLD, and change in hepatic
veins-portal gradient.

PATIENT SELECTION AND INDICATIONS

There were three main groups of patients and indications:

« Established indications: Patients with cirrhosis and portal
hypertension, complicated by gastrointestinal bleeding or
intractable ascites.

« Optional indications: Chronic and acute Budd-Chiari
syndrome, complicated by impaired liver function or
tense ascites.

 Atypical indication: Acute portal vein thrombosis, pri-
mary or secondary to Budd-Chiari syndrome.

TECHNIQUE

TIPS was performed under general anesthesia or conscious
sedation according to patients’ condition and characteristics.
Internal jugular access was obtained with ultrasound guid-
ance. In Budd-Chiari syndrome, the left internal jugular
approach was preferred [6]. Following the selection of a
hepatic vein or hepatic vein stump, under digital subtraction
fluoroscopy, the TIPS set needle was advanced into the por-
tal system. The needle was then exchanged with a calibrated
catheter and a portogram with pressure measurements was
performed.

The stent type (bare metal or stent graft) and its diameter
(8-10 mm) were selected according to the indication and the
desired AHVPG. Post-deployment dilatation was performed
with 8-10 mm balloons to reduce HVPG to below 10 mmHg

ESLD = end-stage liver disease
AHVPG = hepatic veins-portal gradient

for bleeding prevention or below 12 mmHg for ascites [4]. In
patients with acute variceal bleeding, the left gastric vein was
embolized via the TIPS using 95% ethanol and/or coils.

In cases of acute portal vein thrombosis, the TIPS served
initially as an access and finally as an outflow to the portomes-
enteric system. Declotting was based on local thrombolysis
(infusion of urokinase over 24-48 hours) and mechanical
thrombectomy with various devices [7-11].

POST-PROCEDURE

Patients were observed in the surgical intensive care unit fol-
lowing urgent TIPS or in the surgical department following
elective procedures. Immediate follow-up was clinical and
laboratory. Routine Doppler sonography was done to assess
patency.

Patients were followed in the transplant clinic if they were
listed for transplantation, in the liver surgery clinic if the
indication was portal vein thrombosis, or by the hepatolo-
gists in cases of cirrhosis or Budd-Chiari syndrome. Defined
outcome measures included survival, resolution of ascites,
disappearance of varices or portal gastropathy per endoscopy,
or resolution of mesenteric ischemia obviating surgery.

RESULTS

Between August 2003 and December 2009 a total of 34
patients (mean age 51 years, range 27-76) were treated with
TIPS. Complete data could be obtained for 31. Mean follow-
up was 37.3 months (range 2-76).

ETIOLOGY AND SEVERITY OF LIVER DISEASE

Liver cirrhosis was the cause of portal hypertension in 23 cases,
sub-acute Budd-Chiari syndrome in 5, acute Budd-Chiari in 1
and primary portal vein thrombosis in 5 [Table 1]. Severity of
cirrhosis as defined by Child-Pugh score was: Class A in 39%,

Table 1. Etiologies, clinical indications and results of TIPS procedures

Long-term results

Etiology Good Fair Failure
Cirrhosis Bleeding, acute or urgent 8 2%
(n=23) prevention (n=10)
Intractable ascites (n=13) 10 3
Budd-Chiari Acute liver failure (n=1) i
syndrome
(n=6) Intractable ascites (n=3) 3
Secondary portal vein 2
thrombosis (n=2)
Primary portal | Acute mesenteric ischemia | 2 1 2
vein thrombosis | (n=5)
(n=5)
Total n (%) 25 (73%) | 4 (12%) | 5 (15%)
*Death
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Bin 52% and C in 9%. Mean MELD score (model of end-stage
liver disease) score was 13.4 (range 7-23).

CLINICAL INDICATION

Standard ("established") clinical indications included bleed-
ing (acute or early prevention of rebleeding) in 10 cases and
intractable ascites (failure of diuretics and large volume para-
centesis) in 16 cases (13 in cirrhosis and 3 in Budd-Chiari
syndrome). In one case of acute Budd-Chiari syndrome,
the indication was acute liver necrosis and failure, and in
two cases the indication was secondary symptomatic portal
vein thrombosis. Less common ("atypical") indication was
an attempt to overcome mesenteric ischemia due to acute
primary portomesenteric venous thrombosis [Table 1]. TIPS
was urgent in 18 cases and elective in 16.

TECHNIQUE

Precise anatomic data were available in 31 cases. Most TIPS
were located between the right hepatic veins (outflow) (19
cases) and the right portal vein (inflow) (n=25). Other out-
flow sites were the middle (n=10) and left (n=2) hepatic veins
and inflow sites, the left portal vein (n=3) and the main portal
vein (n=3). The first six TIPS were created with bare metal
stents and the rest with ePTFE covered stent-grafts.

ADDITIONAL PROCEDURES

Transjugular liver biopsies were done in four patients, left
gastric vein embolization in six, mechanical thrombectomy
in seven and local portomesenteric thrombolysis in five
patients.

PATENCY

The immediate technical success rate was 97%. However, in
16 cases (47%) there was a need for re-intervention: planned
second thrombectomy in 5, suspected dysfunction by ultra-
sound Doppler in 5 and late stenosis or thrombosis in 7 (20%).
Risk factors for late dysfunction were type (metal stent vs. stent
graft, 50% vs. 14%, respectively) and etiology (hypercoagula-
tion vs. cirrhosis, 27% vs. 17%, respectively).

HEMODYNAMIC RESULTS

In 15 patients with cirrhosis, we could recall pre- and post-
TIPS hepatic veins-portal gradient, while in 5 others, only the
AHVPG was documented. The mean HVPG was 21.8 mmHg
pre-TIPS (range 15-41) and it decreased to 13 mmHg post-
TIPS (range 3-29) [Figure 1].

MORBIDITY AND MORTALITY
There were three deaths following urgent TIPS. One was due

to fulminant liver failure secondary to acute Budd-Chiari

ePTFE = expanded polytetrafluoroethylene

Figure 1. Hepatic vein: portal gradient before and after TIPS (AHVPG,
mmHg)
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syndrome; one occurred following ongoing variceal bleeding
due to open but ineffective TIPS, and one was due to sepsis
following successful control of massive bleeding. Eleven
patients (32%) developed serious complications, including
transient hepatic encephalopathy (6 cases), ischemic hepatitis
(n=2), acute renal failure (n=2), and bleeding (n=1). Bleeding
occurred following an attempt to treat portal vein throm-
bosis, causing hemorrhagic shock which mandated urgent
laparotomy.

LONG-TERM CLINICAL OUTCOME

Results were defined as good in 26 cases (73%), fair in 4
(12%) and failure in 5 (15%) [Table 1]. Failures included
three deaths and two cases in which bowel resection due to
mesenteric venous ischemia was not prevented. However, it
is not clear if the extent of resection was influenced by the
TIPS. Positive predictors of success were etiology (cirrhosis
and chronic Budd-Chiari syndrome vs. acute Budd-Chiari
syndrome and acute portal vein thrombosis: 91% and 100%
vs. 0% and 60%, respectively) and setting (elective vs. urgent:
100% vs. 72%).

TIPS AS A BRIDGE TO LIVER TRANSPLANTATION
TIPS was performed In four patients awaiting liver trans-
plantation. Two underwent successful transplants, 8 and 11
months later, and two are stable and listed.
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DISCUSSION

The current data regarding TIPS, categorized systematically
by the hierarchy of evidence-based medicine and translated
into practical guidelines, was summarized by Boyer and
Haskal for the American Association for the Study of the
Liver [4] and was updated recently [5].

TIPS TO TREAT OR PREVENT BLEEDING

Variceal bleeding is a major cause of death among cirrhotic
patients and correlates with portal hypertension [19]. Many
studies demonstrated high efficacy of TIPS in the control of
acute massive bleeding and in prevention of rebleeding [4].
In a randomized controlled study, TIPS was more effective
than medical treatment in secondary prevention but this was
not translated to survival benefit [20]. Based on current data,
TIPS should not be the first line of treatment or prophylaxis
but should be reserved for failures. Different prioritization
should be considered when the bleeding source is portal
gastropathy or atypical varices, which are less amenable to
endoscopic eradication [4].

TIPS AND REFRACTORY ASCITES

Refractory ascites reflects severe portal hypertension and
advanced hepatic synthetic insufficiency and is associated
with poor outcome. While the efficacy of TIPS to treat refrac-
tory ascites was demonstrated in many non-controlled studies
(response rate 38-79%) [4], its status compared to repetitive
large volume paracentesis and peritoneal-venous shunts is less
clear [4,21]. Moreover, it is associated with a higher incidence
of hepatic encephalopathy and its net effect on overall survival
is questionable. Data from randomized controlled studies are
contradictory [4]. Reasonable indications for TIPS include
a need for frequent (more than once weekly) large volume
paracentesis, intolerance to large volume paracentesis (renal
insufficiency), hydrothorax, umbilical hernia, or type 2 hepa-
torenal syndrome [4,22].

TIPS FOR BUDD-CHIARI SYNDROME

The role of TIPS in Budd-Chiari syndrome is less well defined
[4,5]. A recent large collective retrospective series demonstrated
effectiveness and improved transplant-free survival following
TIPS [6]. Our experience with chronic or sub-acute Budd-
Chiari syndrome complies with this conclusion. Moreover,
TIPS was applied successfully in two cases complicated by
acute portal vein thrombosis [7]. The role of TIPS to bridge or
avoid urgent transplantation in the face of acute liver failure in
Budd-Chiari syndrome is not evident.

TIPS AND PORTOMESENTERIC THROMBOSIS
A suggested but unproven indication for TIPS is treatment
of acute portal vein thrombosis [7-10]. We applied a trans-

TIPS approach in seven cases. In two, which presented with
hepatic ischemia, PVT was a complication of Budd-Chiari
syndrome; and in five, acute PVT was primary and associ-
ated clinically with mesenteric ischemia. The effect of TIPS
and local thrombolysis on the natural course is uncertain;
although in three cases ischemia subsided without a need
for bowel resection. This application of TIPS in acute PVT
mandates further careful evaluation [23].

TIPS IN ISRAEL

In a previous study we reported the poor outcome of patients
with end-stage liver disease in Israel, which could not be
solely attributed to organ scarcity [24]. Reasonable and timely
referral to TIPS may improve survival of both non-transplant
and transplant candidates. As in other medical and surgical
issues, the relation between volume, experience and outcome
was demonstrated for TIPS as well [4]. It is therefore recom-
mended that TIPS be offered only in referral centers with the
appropriate expertise, including liver transplantation [4].
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Viral lipids and fatty acids synthesis

Host cell membranes and their lipid constituents play an
essentialrole in the life cycle of a group of single-stranded
RNA viruses called flaviviruses. Lipids help the viruses
enter the cell, establish intracellular sites for replication of
their RNA genomes, and assemble the nascent RNA into
viral particles, which exit the cell as infectious entities.
Conceivably, a better understanding of the mechanisms by
which the viruses co-opt host cell membranes for their own
gain could lead to new antiviral therapies. Progress along
these lines was recently reported by independent research
groups studying two medically important flaviviruses.
Studying the fever-causing dengue virus, Heaton et al. (Proc
Natl Acad Sci USA 2010; 107: 17345) found that viral protein
NS3 binds to fatty acid synthase (FASN), a host enzyme
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that makes fatty acids, and relocalizes it to sites of viral
RNA replication in the endoplasmic reticulum, resulting in
de novo synthesis of lipids near the replication complexes.
In analogous work on hepatitis C virus (HCV), which can
cause severe liver damage, Herker et al (Nature Med 2010;
16: 10.1038/nm.2238) found that the viral nucleocapsid core
binds to diacylglycerol acyltranferase-1 (DGAT1), a host
enzyme that participates in lipid droplet synthesis. This
interaction results in recruitment of HCV RNA replication
complexes to lipid droplets near the ER, which are crucial
forassembly of infectious HCV particles. Interestingly, both
FASN and DGAT1 have already been studied as possible drug
targets for obesity-related diseases.

IL-37 is a fundamental inhibitor of innate immunity

The function of interleukin 37 (IL-37; formerly IL-1 family
member 7) has remained elusive. Nold and team found that
expression of IL-37 in macrophages or epithelial cells almost
completely suppressed production of pro-inflammatory
cytokines, whereas the abundance of these cytokines
increased with silencing of endogenous IL-37 in human
blood cells. Anti-inflammatory cytokines were unaffected.
Mice with transgenic expression of IL-37 were protected from
lipopolysaccharide-induced shock and showed markedly
improved lung and kidney function and reduced liver

Eitan Israeli

damage after treatment with lipopolysaccharide. Transgenic
mice had lower concentrations of circulating and tissue
cytokines (72-95% less) than wild-type mice and showed
less dendritic cell activation. IL-37 interacted intracellularly
with Smad3 and IL-37-expressing cells and transgenic mice
showed less cytokine suppression when endogenous Smad3
was depleted. IL-37 thus emerges as a natural suppressor of
innate inflammatory and immune responses.

Nat Immunol2010; 11: 1014
Eitan Israeli

691



ORIGINAL ARTICLES

IMA]  VOL 12 « NOVEMBER 2010

Comparative Efficacy Analysis of an Aspiration Device
Before Primary Angioplasty in Patients with Acute
Myocardial Infarction: A Single-Center Experience

Ariel Finkelstein MD'*, Shmuel Schwartzenberg MD?*, Limor Bar MD', Yehuda Levy MD', Amir Halkin MD', Itzhak Herz MD?,
Samuel Bazan MD', Rafael Massachi BSc, Shmuel Banai MD', Gad Keren MD'and Jacob George MD?

'Department of Cardiology, Tel Aviv Sourasky Medical Center, Tel Aviv, affiliated with Sackler Faculty of Medicine, Tel Aviv University, Ramat Aviv, Israel
2Department of Cardiology, Kaplan Medical Center, Rehovot, affiliated with Hebrew University-Hadassah Medical School, Jerusalem, Israel

ABSTRACT:

KEY WORDS:

692

Background: ST-elevation myocardial infarction is caused
by occlusive coronary thrombosis where antecedent plaque
disruption occurs. When treating STEMI the main goal is to
achieve prompt reperfusion of the infarction area. Several
studies have demonstrated the efficacy of an aspiration
device before percutaneous coronary intervention in patients
with acute myocardial infarction.
Objectives: To determine the added value of thrombus
aspiration prior to primary PCl by comparing AMI patients
with totally occluded infarct-related artery treated with
routine primary PCl to those treated with extraction device
prior to primary PCI.
Methods: The study group comprised 122 consecutive
patients with AMI and a totally occluded infarct artery (TIMI
flow 0) who underwent primary PCI. The patients were divided
into two groups: 68 who underwent primary PCl only (control
group) and 54 who underwent primary thrombus extraction
with an extraction device before PCI (extraction group).
Baseline clinical and lesion characteristics were similar in
both groups. Final TIMI grade flow and myocardial blush
as well as 1 year mortality, target lesion revascularization,
recurrent myocardial infarction, unstable angina and stroke
were compared between the two groups.
Results: Primary angiographic results were better for the
extraction group versus the control group: final grade 3
TIMI flow was 100% vs. 95.6% (P = 0.03) and final grade 3
myocardial blush grade 50% vs. 41.18% (although Pwas not
significant). Long-term follow-up total MACE showed a non-
significant positive trend in the extraction group (12.96% vs.
24.71%, P=0.26).
Conclusions: The use of extraction devices for intracoronary
thrombectomy during primary PCl in patients with totally
occluded infarct artery significantly improved epicardial
reperfusion in the infarct-related vessel and showed a trend
for more favorable long-term outcome.

IMAJ 2010; 12: 692-696
primary percutaneous intervention, thrombus aspiration,
acute myocardial infgrction

cute myocardial infarction is usually caused by rupture of
A a vulnerable plaque with a superimposed mural throm-
bus formation. This process, if not treated promptly, can
lead to myocardial necrosis and heart failure. Percutaneous
coronary intervention is the treatment of choice for AMI
[1,2]. However, despite successful revascularization of the
occluded epicardial coronary artery, PCI fails to achieve opti-
mal TIMI-3 flow in 12% to 26% of cases, mainly because of
the no-reflow phenomenon [3-5]. No reflow can be defined
as inadequate myocardial perfusion through a given segment
of the coronary circulation without angiographic evidence of
mechanical vessel obstruction [6].

During PCI, mechanical debulking, through fragmen-
tation, squeezing and pulverization, causes dislodgement
and embolization of atherothrombotic debris composed of
plaque and vessel wall constituents, including lipid, matrix,
endothelial cells and platelet-rich thrombus. This process is
thought to be responsible for the no-reflow phenomenon
through microvascular obstruction caused by plugging by
leukocytes, inflammation, edema and vasoconstriction [7].
Distal embolization and no-reflow are especially common
in the setting of AMI; several recent studies have demon-
strated retrieval of atheroembolic particles in up to 73% of
the patients who underwent thrombo-aspiration [5,8] and
no-reflow was evident in up to 26% of these patients [3-5].

The purpose of pre-PCI thrombus aspiration, performed
with extraction devices, is to reduce the intraluminal throm-
bus burden before balloon inflation and stent implantation,
as well as reduce the risk of myocardial damage due to distal
embolization of blood clot fragments and other micropar-
ticles in order to improve reperfusion.

Several studies have compared PCI with and without
pre-PCI thrombus aspiration to evaluate whether there is

*The first two authors contributed equally to the paper

STEMI = ST-elevation myocardial infarction
PCl = percutaneous coronary intervention
AMI = acute myocardial infarction

MACE = major adverse cardiac event
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an added value in using extraction devices [5, 8-17]. Most
of these studies found improved myocardial perfusion and
reduced no-reflow incidence with thrombus aspiration. The
latest published meta-analysis demonstrated that among
patients with AMI treated with PCI, the use of adjunctive
manual thrombectomy devices is associated with better epi-
cardial and myocardial perfusion, less distal embolization,
and significant reduction in 30 day mortality [18].

These recent studies were performed on non-selected
patients with AMI. As expected, initial total coronary
obstruction was present in many but not all patients, such
as 55% in the TAPAS study [5], 54.3% in the EXPIRA study
[15] and 64% in the REMEDIA study [9]. The aim of the
present study was to evaluate the impact of an extraction
device in selected patients with AMI who present with
complete occlusion (TIMI flow=0) of the infarct-related
artery on diagnostic angiography, thus presumably bearing
maximal thrombus burden and therefore subject to a more
adverse prognosis.

PATIENTS AND METHODS

A prospective registry was compiled of 122 consecutive patients
with ST-elevated MI and totally occluded infarct-related
artery who were treated with primary PCI in our institution
between January 2006 and December 2008. Sixty-eight of them
underwent primary PCI only (control group) and 54 patients
underwent thrombus extraction with an aspiration device
before primary PCI (extraction group) at the discretion of the
treating interventional cardiologist. Indications for primary
PCl included chest pain lasting > 20 minutes, admission within
< 12 hours of onset of pain, ST-segment elevation > 2 mV in at
least two contiguous leads, and total occlusion of the infarct-
related artery (TIMI flow 0). Baseline clinical characteristics of
both groups were well matched [Table 1].

PROCEDURE AND DEVICE DESCRIPTION

Thrombus aspiration in the "extraction group” was performed
when obstructive thrombus was identified angiographically
using one of two different extraction syringe devices: Pronto V3
extraction catheter (Vascular Solutions Inc., Minneapolis, MN,
USA) and Export XT aspiration catheter (Medtronic Vascular
Inc., Santa Rosa, CA). About two-thirds of the patients in both
control and extraction groups received the glycoprotein IIb/
I1Ia inhibitor eptifibatide. Balloon pre-dilatation before stent
deployment and intraaortic balloon insertion were performed
at the discretion of the interventional cardiologist.

ANGIOGRAPHIC EVALUATION

Reperfusion (primary endpoint) assessment was based on
the TIMI flow scoring system and on myocardial blush grade
[19,20]. These reperfusion indices were visually estimated

Table 1. Baseline clinical and myocardial infarction characteristics

Parameter Subgroup  Extraction device (n=54)  Control group (n=68)  Pvalue

Gender (% * SD) Female n=12 (22.22%) + 0.42 n=13 (19.12%) + 0.40 0.67
Male n=42 (77.78%) n=>55 (80.88%) 0.67

Age (mean = SD) 60.69 + 13.57 60.79 + 12.52 0.96

Diabetes (% + SD) n=10 (18.52%) + 0.39 n=9 (13.24%) + 0.34 0.42

Hypertension n=11(20.37%) = 0.41 n=16 (23.53%) + 0.43 0.67

(% +SD)

Hyperlipidemia n=28 (51.85%) + 0.50 n=24 (35.29%) + 0.48 0.06

(% £ SD)

Smoking (% +SD)  Active n=19 (35.19%) + 0.90 n=31 (45.59%) + 0.94 0.4
smokers
Formerly n=10 (18.52%) n=8 (11.76%) 0.4
smoking

Ml type (% * SD) Anterior n=18(33.33%) + 1.45 n=22 (32.35%) = 1.47 0.44
Inferior n=22 (40.72%) n=28 (41.18%) 0.44
Posterior n=2 (3.70%) n=0 (0%) 0.44
Lateral n=2 (3.70%) n=6 (8.82%) 0.44
Infero- n=10 (18.52%) n=12 (17.65%) 0.44
posterior

by three interventional cardiologists off-line. TIMI flow and
MBG were measured before and after the procedure.

MEDICAL TREATMENT

All patients received aspirin (300 mg followed by 100 mg/
day), heparin (5000 IU), and clopidogrel (loading dose of 300
or 600 mg followed by 75 mg/day). Unless contraindicated,
patients received weight-adjusted glycoprotein IIb/IIIa-
inhibitor (eptifibatide) during the procedure and additional
heparin guided by activated clotting time. Standard therapies
after PCI included beta-blockers, statins, and angiotensin-
converting enzyme inhibitors. After hospital discharge, dual
antiplatelet therapy was recommended for at least one month
in patients who received a bare metal stent and for at least 6
months in patients who received a drug-eluting stent.

PROCEDURAL EVALUATION AND FOLLOW-UP

Short-term success was assessed by the following para-
meters: the need for pre-dilatation with balloon, the need
for intraaortic balloon, final TIMI flow, and final myocardial
blush grade.

Information on vital status, reinfarction, recurrent PCI,
and cardiovascular accident was collected using hospital
records, written questionnaires, and telephone interviews
1 year after the initial registry selection. One year MACE
(secondary endpoint) included mortality, target lesion
revascularization, recurrent MI, unstable angina and CVA.
Recurrent MI was defined according to the European Society

MBG = myocardial blush grade
CVA = cardiovascular accident
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of Cardiology/American College of Cardiology “Universal
Definition of Myocardial Infarction” [21]. We did not distin-
guish between reinfarction in the index culprit artery terri-
tory and reinfarction in a different myocardial territory.

STATISTICAL ANALYSIS

Comparisons of variables between extraction and primary PCI
were performed using chi-square for categorical variables, t-test
for continuous variables and Mann-Whitney test for variables
measured by ordinal scale. Kaplan-Meier survival analysis was
performed to evaluate the survival function for each patient
group separately for the following events: mortality, target lesion
revascularization, repeated MI and repeated hospitalization.
Comparison of survival function between both groups was per-
formed by the Log Rank test. Statistical analysis was performed
using SAS for Windows, version 9.1 software. Cumulative results
as survival and adverse events were presented as Kaplan-Meier
graphs. Quantitative data are expressed as mean + SD, and a P
value < 0.05 was considered significant.

RESULTS

A total of 122 patients with AMI and a totally occluded
infarct-related artery (TIMI flow 0) who underwent primary
PCI were enrolled in our registry. Fifty-four of them under-
went thrombus extraction before PCI (extraction group) and
68 underwent conventional primary PCI (control group). As

Table 2. Short-term procedural characteristics and results

Parameter Subgroup  Extraction device (n=54)  Control group (n=68) Pvalue
No. of vessel disease Single n=24 (44.44%) + 0.81 n=29 (42.65%) £ 0.73  0.41
(% = SD)

Double n=17 (31.48%) n=28 (41.18%)

Triple n=13 (24.07%) n=11 (16.18%)
Treated vessels AMIin RCA  n=30 (55.50%) + 1.52 n=37 (54.41%) £ 1.28  0.13
(% = SD)

LAD n=17 (31.48%) n=22 (32.35%)

LCx n=2 (3.70%) n=4 (5.88%)

Left main n=1(1.85%) n=1(1.47%)

PL/PDA n=4 (7.41%) n=4 (5.88%)
GPIlbllla (% + SD) n=35 (64.81%) + 0.48 n=47 (69.12%) + 0.47  0.61
Thrombectomy device  Pronto n=37 (68.52%) + 0.47
(% +SD)

Export n=17 (31.48%)
Mean EF (Mean + SD) 0.45+0.1 0.44+0.16 0.56
Peak CPK (Mean + SD) 1623.7 + 1533.88 1298.2 + 947.3 0.17
Pre-dilatation (% * SD) n=29 (53.70%) + 0.50 n=61(89.71%) + 0.30
IABP insertion n=2 (3.70%) n=>5 (7.35%)

GP = glycoprotein, EF = ejection fraction, CPK = creatine phosphokinase, IABP = intraaortic

balloon pump

can be seen in Table 1, there were no significant differences
in baseline clinical and angiographic characteristics between
the two treatment groups.

SHORT-TERM ANGIOGRAPHIC RESULTS

There were no significant differences in the extent of coronary
artery disease, the culprit artery treated and ejection fraction
between the two treatment groups [Table 2]. The final TIMI
flow grade 3 achieved [Figure 1A] was significantly better
in the extraction group than in the control group, 100% vs.
95.6% (P =0.03).

Myocardial blush was measured at the infarction zone
[Figure 2B]. Final myocardial blush grade tended to be bet-
ter in the extraction group, but this trend did not achieve
statistical significance: final MBG was 2.39 + 0.68 vs. 2.25 +
0.74 (NS) and final MBG 3 score 50% vs. 41.2% (NS) in the
extraction group and the control group, respectively.

Due to less favorable angiographic characteristics, balloon
pre-dilatation and intraaortic balloon pump was used more

Figure 1. [A] Distribution of patients (in percentages) according to
final TIMI flow score in the two patient groups. [B] Distribution of
patients (in percentages) according to final myocardial blush grade
(MBG) in the two patient groups.
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Figure 2. Distribution of patients (in percentages) according to total
MACE and individual secondary endpoints- CVA, unstable angina
pectoris, recurrent MI, target lesion revascularization (TLR) or death
- in the two patient groups.
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frequently after wire passage in the control group than in the
extraction group (balloon pre-dilatation was used in 89.7% of
cases in the control group vs. 53.7% of cases in the extraction
group, P < 0.0001 and intraaortic balloon pump was used in
7.3% of cases in the control group vs. 3.7% of cases in the
extraction group, P < 0.0001).

LONG-TERM RESULTS

A 12 month follow-up showed a trend for better outcome in
the extraction compared to the control group in total MACE
occurrence (24.71% vs. 12.96%, P = 0.26) [Figure 2]. The most
prominent differences were in recurrent MI reoccurrence
(1.85% vs. 7.35% respectively, P < 0.05) and in target lesion
revascularization (3.70% vs.7.35%, P = NS). Mortality was simi-
lar in both groups (5.6% and 5.9%). CVA and acute coronary
syndrome were relatively similar in both groups as well.

DISCUSSION

Primary PCI reduces cardiac mortality in acute MI and is cur-
rently the preferred treatment. Recent studies have shown that
manual aspiration of the thrombus during primary PCI can pre-
vent distal embolization, improve myocardial reperfusion and
improve clinical outcome [8-17]. The purpose of our study was
to determine the efficacy of thrombus extraction as adjunctive
treatment before angioplasty for STEMI patients. Specifically,
we pre-selected from our catheterization registry patients who
had a totally occluded infarct-related coronary artery on the
initial angiogram. Primary angioplasty was performed with or
without preliminary thrombus extraction and we compared the
short-term angiographic results and the long-term MACE.
We found significantly better angiographic results for
patients with thrombus aspiration evidenced by an improved

final TIMI flow count, a trend for better MBG, and reduced
need for further mechanical interventions (balloon pre-
dilatation and intraaortic balloon usage). Thus, it appears
that effective removal of thrombotic material at the lesion
site improves myocardial reperfusion by reducing distal
embolization occurring during plaque manipulation with
balloon and stent. Presumably, due to the relatively small
number of patients and small number of secondary events,
these better shorter term results did not translate into a sta-
tistically significant reduction in MACE, although a positive
trend was evident. Other studies have also found significantly
improved short-term angiographic results in STEMI patients
treated with thrombus aspiration devices without resulting in
improved long-term clinical outcomes [5,13,14].

The principal limitations of our study were the relatively
small number of patients and the fact that it was based on
retrospective analysis in a single center. Procedural suc-
cess was not correlated with several accepted adjunctive
modalities such as procedural intravascular ultrasound or
ST-segment resolution and echocardiography, and magnetic
resonance imaging at follow-up, which could have enhanced
the strength of our findings. Also, this study was not pow-
ered and designed to test differences in clinical outcome.
Although the population of MI patients in our study was
limited to patients with a totally occluded infarct-related
artery, others found similar results in non-selected patients
undergoing thrombus extraction in primary PCI. It is likely
that in our study thrombus load was larger than reported
in previous studies as totally occluded infarct artery was a
requirement for enrollment. Although one might suspect that
a larger thrombus load would enhance the potential efficacy
of thrombus aspiration, this could also be detrimental due
to the distal embolization of larger plaque material by the
forward advancement of the aspiration catheter that could
reduce angiographic success. Indeed, in the AIMI study, use
of the AngioJet™ device increased infarct size, possibly via
distal embolization [22]. Our results clearly suggest that the
benefit of thrombus removal is maintained also in acute MI
patients with a totally occluded infarction vessel.

In conclusion, our study supports the validity of findings
by other groups showing a beneficial effect of thrombus aspi-
ration in primary PCI in patients with acute MI before stent
deployment.
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Peripheral blood gene expression in alopecia areata reveals molecular pathways distinguishing

heritability, disease and severity

Alopecia areata (AA) is an autoimmune hair loss disorder
in which systemic disturbances have been described, but
are poorly understood. To evaluate disease mechanisms,
Coda et al. examined gene expression in the blood of
defined clinical subgroups (patchy AA persistent type, AAP,
n=5; alopecia universalis, AU, n=4) and healthy controls
(unaffected relatives, UaR, n=5; unaffected non-relatives,
UaNR, n=4) using microarrays. Unsupervised hierarchical
clustering separates all four patient and control groups,
producing three distinct expression patterns reflective
of ‘inheritance’, ‘disease’ and ‘severity’ signatures.
Functional classification of differentially expressed genes
(DEGS) comparing disease (AAP, AU) versus normal (UaR)

groups reveals upregulation in immune response, cytokine
signaling, signal transduction, cell cycle, proteolysis and cell
adhesion-related genes. Pathway analysis further reveals
the activation of several genes related to natural killer cell
cytotoxicity, apoptosis, mitogen-activated protein kinase,
Wnt signaling and B and T cell receptor signaling in AA
patients. Finally, 35 genes differentially expressed in AA
blood overlap with DEGs previously identified in AA skin
lesion. These results implicate innate and adaptive immune
processes while also revealing novel pathways, such as Wnt
signaling and apoptosis, relevant to AA pathogenesis.

Genes Immun 2010; 11: 531
Eitan Israeli

“The whole premise of democracy is that it is safe to leave important questions to the court
of public opinion - but is it safe to leave them to the court of public ignorance?”

Isaac Asimov (1920-1992), American author and professor of biochemistry at Boston University best known for his works
of science fiction and for his popular science books. Asimov was one of the most prolific writers of all time
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ABSTRACT:

KEY WORDS:

Background: Infiltrating ductal carcinoma and infiltrating
lobular carcinoma account for more than 90% of all invasive
breast cancer histological types. The rate of ILC is reported to
be increasing steadily in the United States and Europe.
Objectives: To describe the trend in the incidence of ILCin a
large cohort of patients who underwent surgery in a single
institution over an 18 year period.
Methods: Our comprehensive database of 2175 consecutive
patients with invasive breast cancer diagnosed during the
period 1992-2009 served for the analysis. Several potential
factors associated with lobular carcinoma as compared with
ductal carcinoma were evaluated.
Results: During this period, a 2.4-fold increase in the
incidence of pure ILC was noted, from 4.6% in the years
1992-1994 to 10.9% in 2004-2006, followed by a modest
decrease to 8.7% in 2007-2009. A significant association of
lobular malignancies with external hormonal use was noted,
including hormone replacement therapy exposure in patients
diagnosed at age 50-64, and ovarian overstimulation during
in vitro fertilization in those diagnosed at age 50 or less.
Conclusions: Better diagnostic tools — such as the liberal
use of ultrasound and magnetic resonance imaging — and
more accurate pathological definition for ILC type appear
to influence the changes in the incidence of ILC in the
subgroups of invasive breast cancer.

IMAJ 2010; 12: 697-700
breast cancer, hormone replacement therapy, in vitro
fertilization, lobular carcinoma of the breast

nfiltrating ductal carcinoma and infiltrating lobular car-
I cinoma account for more than 90% of all invasive breast
cancer histological types, but while the reported incidence of
IDC in the United States remained more or less constant dur-
ing the 13 year period 1987-1999, the rate of ILC has been
increasing steadily over the years. As a result, the proportion of

ILC = infiltrating lobular carcinoma
IDC = infiltrating ductal carcinoma

breast cancer patients with a lobular component has increased
from 10% to as high as 16% [1]. A report from Switzerland
has shown a 1.2% mean annual increase in the incidence of
IDC during the period 1976-99 as compared to a mean annual
increase of 14.4% in the incience of ILC [2].

In a cohort of 2175 patients treated at our center during an
18 year period, we also noted a steady increase in the rate of
ILC, but with stabilization and a modest decrease during the
last 3 years. The current study presents our data.

PATIENTS AND METHODS

This was a retrospective study based on accumulated data
collected during the 18 year period 1992-2009. All patient
charts were reviewed, creating a computerized database.
Eighty-two different parameters (including demographics,
pathology results, treatment details, hormone replacement
therapy and in vitro fertilization) were retrieved and entered
into the database by one of the authors (B.C.). The study
period was divided empirically into six equal periods, 1992
94, 1995-97, 1998-2000, 2001-3, 2004-6 and 2007-9. Only
primary breast cancer was considered in our analysis. Cases
of metachronous or recurrent cancer were not included.

Of the 2175 patients, 188 (8.6%) were diagnosed with
pure ILC and 58 with mixed ILC and IDC, reaching a total
of 246/2175 women (11.3%) who had breast cancer with an
infiltrating lobular pattern component. Full data regarding
the use of HRT or IVF were available for only 148 of the 246
patients with ILC pathology and these patients served as the
basis for our study.

A comparative analysis of hormonal exposure (HRT or IVF
treatment) was performed between the 148 patients with ILC
pattern (115 pure ILC and 33 with mixed ILC-IDC features) and
a randomly selected group of 982 patients with pure IDC. The
effect of HRT and IVF on the incidence of ILC was examined in
three age groups: < 50 years old, 50-64 years and > 65.

HRT = hormone replacement therapy
IVF = in vitro fertilization
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Table 1. Histological types of female invasive breast cancer (n)

Histological type 1992-94 1995-97 1998-2000 2001-3 2004-6 2007-9 (n) Total (n)
Infiltrating ductal carcinoma 132 204 247 357 393 460 1793
Infiltrating lobular carcinoma 7 1" 20 49 53 48 188
Mixed infiltrating lobular and ductal carcinoma 4 5 18 13 8 10 58
Others 10 15 11 35 32 33 136
Total invasive breast cancer 153 235 296 454 486 551 2175

STATISTICAL ANALYSIS

Statistical tests were performed against two-sided alternatives
using the SPSS-15 computer program. A level of P < 0.05 was
used to determine statistical significance.

RESULTS

CHANGES IN THE INCIDENCE OF ILC OVER THE YEARS

Table 1 shows the distribution of the various pathological
types of invasive breast cancer diagnosed and treated dur-
ing the study period. It becomes evident that the relative
incidence of ILC increased from 4.6% during the period
1992-94 to 10.8-10.9% during the period 2001-3 and
2004-6, accounting for an almost 2.5-fold change in the rate
of ILC, followed by a modest decrease in the rate to 8.7% dur-
ing the period 2007-9. Figure 1 demonstrates these changes
graphically.

HRT, IVF AND ILC
In the age group 50-64 years, 17 of 60 patients (28.3%) with
ILC pattern were treated with HRT as compared to 52 of the
397 women (13.1%) with IDC in the same age group. This
difference is statistically significant (P = 0.006) [Table 2].
Four of the 148 patients with ILC underwent IVF treat-
ment cycles as compared to only 3 of 982 patients with IDC.
With regard to the age group younger than 50 years at diag-
nosis of breast cancer, 8.1% of patients with ILC pattern had
a history of previous IVF treatment as compared to only 0.4%
for the IDC group of patients (P = 0.007) [Table 3].

Figure 1. Changes in the incidence of ILC and mixed ILC and IDC
during the years 1992-2009
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Table 2. Association of HRT use and pure ILC, mixed infiltrating and
ductal carcinoma and pure IDC (n)

Age Mixed ILC
(yrs) ILC and IDC IDC Pvalue*
<50 0/24 (0%) 0/13 (0%) 8/248 (3.2%) 0.602

50-64 11/48(22.9%) 6/12(50.0%)  52/397 (13.1%) 0.006
>65 1/43 (2.3%) 0/8 (0%) 6/337 (1.8%) 1.0

*Comparison of pure ILC and mixed ILC and IDC versus pure IDC

Table 3. Association of IVF treatment and pure ILC, mixed
infiltrating lobular and ductal carcinoma, and pure IDC (n)

Age Mixed ILC

(yrs) ILC and IDC IDC Pvalue*
<50 2/24 (8.3%) 1/13 (7.7%) 1/248 (0.4%) 0.007
50-64 1/48 (2.1%) 0/12 (0%) 2/397 (0.5%) 0.345

> 65 0/43 (0%) 0/8 (0%) 0/337 (0%) 1.0

*Comparison of pure ILC and mixed ILC and IDC versus pure IDC

DISCUSSION

The incidence of lobular carcinoma of the breast is cited to
range between 10 and 15% [1,2]. A review of the older litera-
ture on ILC showed an incidence as low as 3-4.2%, but this
refers to about 30-40 years ago [3,4]. The observation that the
incidence of lobular carcinoma of the breast is increasing is
well documented in the modern literature [1,2] and is also
shown by our data. However, during the period 2007-9, we
documented a modest decrease in the rate of ILC [Table 1]..

Although the objective of this paper was to address the
changes in the incidence of ILC, additional factors that might
contribute to this change should be mentioned. Three main
points should be considered when trying to explain the
increase in the incidence of ILC: a) increased use of HRT
and IVE b) improved diagnostic tools, and ¢) more accurate
pathological classification or diagnosis.

HRT AND IVF

Approximately 38% of postmenopausal women in the USA
used HRT [5] prior to the publication of the Women's Health
Initiative study [6]. Because estrogen alone was found to be
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associated with an increased rate of endometrial cancer, the
addition of progestins has steadily increased since the mid-
1980s [7]. The estrogen/progestin combination is well known
for its causal relationship with breast cancer as a whole [6,8],
but especially with ILC [9,10]. The publication in 2002 of the
Women's Health Initiative study [6] sparked a rapid decline
in the purchase of HRT drugs among American women. In
Israel, a sharp decline in HRT use was also documented: 20%
of women aged 45 years and older purchased estrogen prod-
ucts in 2001, versus 10% in 2007 [11]. As in previous studies
[9,10], in our study we documented a statistically significant
difference in the history of exposure to HRT in patients with
ILC as compared to IDC in the age group 50-64 years. This
point is further elucidated in the literature by the molecular
level differences between ILC and IDC [12-14], including
differences in ER and PR status [14]. While only 81% of IDC
patients are ER-positive these figures increase to as high as
92% for ILC. Differences are also noted for PR, it being posi-
tive in 60% of patients with IDC and 67% in patients with ILC
[14]. Li et al. [9] reported that the use of HRT was associated
with an increased rate of ER+/PR+ tumors, but not with an
increased rate of ER+/PR- tumors. The decreasing rate of ILC
in our series in the last period of the study (2007-9) may be
a result of the rapid decline in HRT use [11].

Another statistically significant factor in our study is the
different history of IVF treatment in patients with ILC and
IDC. To the best of our knowledge, there are no available
data on the specific types of breast cancer associated with IVF
treatment. The literature is somewhat ambiguous concerning
IVF and risk of breast cancer. Keinan-Boker et al. [15], Venn
etal. [16], Brinton et al. [17] and Pappo et al. [18] reported an
increased risk of breast cancer associated with IVF treatment.
However, as previously noted, none of these studies relates to
any specific histological type of breast cancer.

IMAGING

ILC is quite distinct from IDC, appearing clinically as a
poorly defined often non-palpable lesion rather than a domi-
nant mass. This causes difficulties in estimating the extent
of the disease on physical examination. The same applies
when using mammography [19]. Since ultrasound [20,21]
and MRI [20,22] are more precise than mammography in
detecting and defining ILC, the wider availability of these
diagnostic tools might also have contributed to the changes
in the detection rate of ILC, translated as increasing inci-
dence. The role of MRI as the best imaging tool for the diag-
nosis of ILC has now been proved and the Israel Ministry of
Health recommends preoperative MRI for any diagnosis of
ILC by biopsy.

ER = estrogen
PR = progestin

PATHOLOGY

The third issue is the more accurate histopathological diagno-
sis of recent years, especially since the development of help-
ful antibodies such as cytokeratins for identifying the more
elusive infiltrating lobular carcinoma and E-cadherin. This
antibody is demonstrated very weakly in ILC in a perinuclear
pattern and not as intensely as the membranous pattern
typical of IDC. This pattern of staining expresses the lack of
intercellular adhesion, which is the hallmark of invasive lobu-
lar carcinomas and the reason for the above described poor
circumscription that is so often observed in ILC [23,24].

The prominent decrease in the number of mixed ILC and
IDC [Table 1] observed in our series in the years 2001-9
may be explained by the wider use of immunohistochemical
markers in the process of histological evaluation.

The literature discussing the increasing incidence of ILC is
quite scarce but certainly shows a steady increase over the last
decade, although it varies in different articles [1,2]. We noted
a 2.4-fold increase in the incidence rate of ILC. The tendency
for stabilization and even a decrease in the rate of ILC in
recent years documented in our study may be explained pri-
marily by the sharp decline in HRT use [11]. While Li et al.
[1] commented that multiple pathologists from many centers
participated in their study and therefore the pathological clas-
sification might differ among the various groups, in our study
the same team of pathologists interpreted the results.

As the current treatment approaches for both types of
tumors are similar [25], our observations and those of oth-
ers regarding the increase in the ILC rate should be directed
towards earlier detection of ILC with a more liberal use of
techniques such as ultrasound and MRI. More extensive
research is needed to define the role of IVF treatment as a
possible causative factor of ILC.

Corresponding author:

Dr. A. Halevy

Chairman, Division of Surgery, Assaf Harofeh Medical Center, Zerifin 70300,
Israel

Phone: (972-8) 977-9222/3

Fax: (972-8) 977-9225

email: fredricag@asaf.health.gov.il

References

1. LiCI, Anderson BO, Daling JR, Moe RE. Trends in incidence rates of invasive
lobular and ductal breast carcinoma. JAMA 2003; 289: 1421-4.

2. Verkooijen HM, Fioretta G, Vlastos G, et al. Important increase of invasive
lobular breast cancer incidence in Geneva, Switzerland. Int ] Cancer 2003;
107: 778-81.

3. Henson D, Tarone RA. A study of lobular carcinoma of the breast based on
the Third National Cancer Survey in the United States of America. Tumori
1979; 65: 133-42.

4. Ashikari R, Huvos AG, Urban JA, Robbins GF. Infiltrating lobular carcinoma
of the breast. Cancer 1973; 31: 110-16.

5. Keating NL, Cleary PD, Rossi AS, Zaslavsky AM, Ayanian JZ. Use of hormone
replacement therapy by postmenopausal women in the United States. Ann
Intern Med 1999; 130: 545-5.

699



ORIGINAL ARTICLES

IMA]  VOL 12 « NOVEMBER 2010

700

10.

11.

12.

13.

14.

Rossouw JE, Anderson GL, Prentice RL, et al. Risks and benefits of estrogen plus
progestin in healthy postmenopausal women: principal results from the Women'’s
Health Initiative randomized controlled trial. JAMA 2002; 288: 321-33.

Thom MH, White PJ, Williams RM, et al. Prevention and treatment of
endometrial disease in climacteric women receiving oestrogen therapy.
Lancet 1979; 2: 455-7.

Collaborative Group on Hormonal Factors in Breast Cancer. Breast cancer
and hormone replacement therapy: collaborative reanalysis of data from 51
epidemiological studies of 52,705 women with breast cancer and 108,411
women without breast cancer. Lancet 1997; 350: 1047-59.

Li CI, Malone KE, Porter PL, et al. Relationship between long durations and
different regimens of hormone therapy and risk of breast cancer. JAMA 2003;
289: 3254-63.

Biglia N, Mariani L, Sgro L, Mininanni P, Moggio G, Sismondi P. Increased
incidence of lobular breast cancer in women treated with hormone
replacement therapy: implications for diagnosis, surgical and medical
treatment. Endocr Relat Cancer 2007; 14: 549-67.

Silverman BG, Kokia ES. Use of hormone replacement therapy, 1998-
2007: sustained impact of the Women's Health Initiative findings. Ann
Pharmacother 2009; 43: 251-8.

Zhao H, Langerod A, Ji Y, et al. Different gene expression patterns in invasive
lobular and ductal carcinomas of the breast. Mol Biol Cell 2004; 15: 2523-36.

Gunther K, Merkelbach-Bruse S, Amo-Takyi BK, Handt S, Schroder W, Tietze
L. Differences in genetic alterations between primary lobular and ductal
breast cancers detected by comparative genomic hybridization. J Pathol 2001;
193: 40-7.

Arpino G, Bardou V], Clark GM, Elledge RM. Infiltrating lobular carcinoma
of the breast: tumor characteristics and clinical outcome. Breast Cancer Res

Expression of NMDA-LTD in drug addiction

What are the biological mechanisms associated with the
transition from occasional drug use to addiction? In rats, like
in humans, even after a prolonged period of drug intake, only
a limited number of animals develop addiction-like behavior
despite the amount of drug taken by all subjects being the
same. Kasanetz et al. compared the expression of N-methyl-
D-aspartate (NMDA)-dependent long-term depression (NMDA-
LTD) in the nucleus accumbens of addicted and non-addicted
rats. Initially, once drug self-administration had been learned

20.

21.

22.

23.

24.

25.

2004; 6: R149-56.

. Keinan-Boker L, Lerner-Geva L, Kaufman B, Meirow D. Pregnancy-

associated breast cancer. IMA] Isr Med Assoc ] 2008; 10: 722-7.

. Venn A, Watson L, Bruinsma E, Giles G, Healy D. Risk of cancer after use of

fertility drugs with in-vitro fertilization. Lancet 1999; 354: 1573-4.

. Brinton LA, Scoccia B, Moghissi KS, et al. Breast cancer risk associated with

ovulation-stimulating drugs. Hum Reprod 2004; 19: 2005-13.

. Pappo I, Lerner-Geva L, Halevy A, et al. The possible association between

IVF and breast cancer. Ann Surg Oncol 2008; 15: 1048-55.

. Evans WP, Burhenne LJ, Laurie L, O’'Shaughnessy KF, Castellino RA.

Invasive lobular carcinoma of the breast: mammographic characteristics and
computer-aided detection. Radiology 2002; 225: 182-9.

Lopez JK, Bassett LW. Invasive lobular carcinoma of the breast: spectrum of
mammographic, US, and MR imaging findings. Radiographics 2009; 29:165-76.

Selinko VL, Middleton LP, Dempsey PJ. Role of sonography in diagnosing
and staging invasive lobular carcinoma. J Clin Ultrasound 2004; 32: 323-32.

Weinstein SP, Orel SG, Heller R, et al. MR imaging of the breast in patients
with invasive lobular carcinoma. AJR Am ] Roentgenol 2001; 176: 399-406.

Middleton LP, Palacios DM, Bryant BR, Krebs P, Otis CN, Merino M]J.
Pleomorphic lobular carcinoma: morphology, immunohistochemistry, and
molecular analysis. Am J Surg Pathol 2000; 24: 1650-6.

Reis-Filho JS, Simpson PT, Jones C, et al. Pleomorphic lobular carcinoma of
the breast: role of comprehensive molecular pathology in characterization of
an entity. J Pathol 2005; 207: 1-13.

Singletary SE, Patel-Parekh L, Bland KI. Treatment trends in early-stage
invasive lobular carcinoma: a report from the National Cancer Data Base.
Ann Surg 2005; 242: 281-9.

and consolidated, but before the appearance of addiction-
like behavior, LTD was suppressed in all animals independent
of their vulnerability to addiction at a later stage. However,
after 2 months, when addiction-like behavior appears, LTD
was persistently lost in the addicted animals. In contrast,
normal NMDA-LTD reappeared in animals that maintained a
controlled drug intake without becoming addicted.

Science 2010; 328: 1709
Eitan Israeli

Gut inflammation provides a respiratory electron acceptor for Salmonella

Salmonella enterica serotype Typhimurium (S. typhimurium)
causes acute gut inflammation by using its virulence factors
to invade the intestinal epithelium and survive in mucosal
macrophages. The inflammatory response enhances the
transmission success of S. typhimurium by promoting its
outgrowth in the gut lumen through unknown mechanisms.
Winter and colleagues show that reactive oxygen species
generated during inflammation react with endogenous, luminal
sulphur compounds (thiosulphate) to form a new respiratory
electron acceptor, tetrathionate. The genes conferring the

ability to use tetrathionate as an electron acceptor produce
a growth advantage for S. typhimurium over the competing
microbiota in the lumen of the inflamed gut. The authors
conclude that S. typhimurium virulence factors induce host-
driven production of a new electron acceptor that allows the
pathogen to use respiration to compete with fermenting gut
microbes. Thus the ability to trigger intestinal inflammation is
crucial for the biology of this diarrheal pathogen.

Nature 2010; 467: 426
Eitan Israeli
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t is exactly 80 years since L. Wolff, J.

Parkinson and P.D. White described
the syndrome bearing their name (August
1930) [1]. Since then a large volume of lit-
erature has accumulated, mainly because
of the ease with which the macro-reentry
mechanism of the arrhythmia in patients
with Wolff-Parkinson-White syndrome
is understood. Although the number of
patients with WPW is relatively large
and there are important clinical prob-
lems imposed by WPW, the approach to
asymptomatic subjects with WPW-type
electrocardiogram is still under debate. In
contrast to symptomatic patients, the risk
in asymptomatic patients is not well estab-
lished. As a result, there is no standard
accepted approach to both determine risk
and devise prophylactic treatment [2].

In this issue of IMAJ [3] the invasive
approach to both risk stratification and
prophylactic treatment is exemplified.
A 12 year old boy was referred for elec-
trophysiological evaluation because an
ECG recorded as a prerequisite for league
volleyball playing showed ventricular
preexcitation. Although the child was
asymptomatic, electrophysiology testing
showed short refractoriness of the acces-
sory pathway. Rapid conduction on the
pathway resulted in 1:1 conduction at a
rate of 200/min. Atrial fibrillation was

WPW = Wolff-Parkinson-White

induced with rapid atrial pacing, which
subsequently degenerated to ventricular
fibrillation. During the same procedure
the accessory pathway was successfully
ablated and the boy could resume his
intensive sporting activity.

This case illustrates a possible high
risk condition, but what is the chance of
clinical occurrence of this arrhythmia and
could this arrhythmia endanger the life of
this young patient? This question was hotly
debated in the last decade. The debate is
based on unanimously accepted facts
and arguable assumptions based on sur-
rogates. First described in the early 1940s
[4], ventricular fibrillation complicating
WPW is well known. In 1971, for the first
time, ventricular fibrillation was shown by
Dreifus et al. [5] to be clearly linked with
atrial fibrillation. Wellens and Durrer [6]
elegantly demonstrated that the accessory
pathway refractory period determines the
ventricular rate during atrial fibrillation in
WPW and this relationship is linear. The
classic work on ventricular fibrillation
in patients with WPW was published in
1979 by Klein at al. [7]. These research-
ers compared 31 patients with WPW and
documented ventricular fibrillation with
73 patients who also had WPW but did
not have a history of ventricular fibril-
lation. Significantly more patients in the
VF group had a history of atrial fibrilla-
tion and symptomatic tachycardia. In six
patients the VF was caused by digitalis
administration during atrial fibrillation.
Electrophysiologically, 16% of the patients
in the VF group had multiple pathways
compared to 5% in the other patients.
The accessory pathway refractory period

VF = ventricular fibrillation

was significantly shorter in the VF group
and had the shortest RR interval, and the
mean RR interval during atrial fibrilla-
tion was shorter in the VF group. Based
on these findings the surrogates for high
risk in WPW are multiple pathways, short
accessory pathway refractory period, and
short RR interval during atrial fibrillation.
However, in three young patients the VF
was the first and only presentation of
WPW.

It became abundantly clear that we
need reliable risk stratification in asymp-
tomatic patients with WPW. This test
may be based on the three surrogates
mentioned above. The invasive test is elec-
trophysiology testing. Of note, the first
electrophysiologic test was performed 50
years ago in patients with WPW, at that
time for academic purposes.

In a relatively small study [8], the
inducibility of atrioventricular reentrant
tachycardia in asymptomatic patients
with WPW was very low due to lack of
retrograde conduction on the pathway
and long AV nodal refractoriness. The
follow-up was short and no adverse events
were recorded in the patients with high
risk defined during the electrophysiology
study. In this study no isoproterenol or
atropine challenge was performed [8].
A second study with a larger population
(including the population from the pre-
vious study) showed that the inducibility
was still very limited and the refractory
period of the pathway was relatively long.
Although the follow-up was much longer
the well-being of these patients was still
not affected [9]. If an electrophysiologic
test is repeated after a mean of 54 months,

AV = atrioventricular
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up to 31% will lose the preexcitation, and
this may be the reason for the favorable
follow-up [10]. The inducibility was low
also in a subsequent study [11]. In more
recent studies the inducibility was higher
and the risk could be predicted by means
of electrophysiology study [12-14]. Based
on these studies, it has become accepted
practice to use the electrophysiology study
as a reliable risk-assessment tool. However,
the test is not always accepted because it is
invasive. As a result, several non-invasive
tests have been used but they have not
achieved wide acceptance because their

predictability is uncertain [15].

One of the main reasons for a change
in approach to the invasive test was the
development of a unanimously accepted
procedure - catheter ablation of the
accessory pathway [16,17]. Very recently,
the impact of catheter ablation on the
mortality and morbidity of asymptom-
atic patients with WPW was evaluated
[18,19]. Not only was an invasive test
accepted, but the possibility of a definitive
treatment was seen as a promising step
for these patients. However, three major
questions should be considered before
such a step can be implemented:

« Does the accessory pathway bear
high risk-predicting properties (short
refractoriness, short RR during atrial
fibrillation with wide QRS, multiple
pathways with possible short refracto-
riness, at least in one of them)?

o Is the location of the pathway associ-
ated with increased risk for complica-
tions?

o Is the subject involved in a high risk
occupation or hobby (pilot, bus driver,
ambulance driver, firefighter, police-
man/woman, competitive sportsmen/
women or similar)?

These three issues must be addressed
when we suggest radiofrequency catheter

ablation to a patient with asymptomatic
WPW. The patient presented in this issue
of the journal had an accessory path-
way with short refractoriness, and the
inadvertently induced atrial fibrillation
degenerated into ventricular fibrillation.
The accessory pathway was located far
from the conduction system and the boy
returned to his volleyball team.

Finally, it should be mentioned that
a strong electrophysiology group [20]
opposes the invasive approach. This fact
must be taken into account too. However,
most of us will tend to refer asymptomatic
patients to catheter ablation if the cases
comply with the three questions stated
above, as illustrated by the case presented
in this issue of IMAJ.
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“It is not necessarily true that averaging the averages of different populations gives the average
of the combined population (Simpson's paradox)”

Edward H. Simpson (b. 1922), British statistician. The above paradox is widely used in mathematical statistics teaching
in order to illustrate the care statisticians need to take when interpreting data
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evelopmental venous anomaly is a widely used synonym

for venous angioma or cerebral venous malformation
[1]. DVAs are the most frequently
encountered cerebral vascular
malformation and are frequently
reported as incidental findings in
computed tomography and magnetic resonance imaging
studies. Radiological and autopsy series have demonstrated
that DVAs occur in 2.5 to 3% of the general population and
constitute approximately 60% of all vascular malformations
of the central nervous system [2-4]. These purely venous
malformations are considered extreme anatomic variations
of the normal transmedullary cerebral vasculature that is
necessary for the drainage of white and gray matter. DVAs
are classified as a type of cerebral vascular malformation,
along with arteriovenous malformations, cavernous mal-
formations, and capillary telangiectasias [5]. However, some
intracranial vascular lesions fall outside of this classification
and have been dubbed “mixed” vascular malformations since
they possess features of more than one type of classic vascular
malformation [6].

DVAs are encountered in both the pediatric and adult
populations, with a slight predominance in males [7,8]. DVAs
are usually asymptomatic and follow a benign clinical course
in the great majority of cases [9-12]. Classical DVAs have
no proliferative potential and no
direct arteriovenous shunts [2,13].
Although brain parenchyma drain-
ed by a DVA has historically been considered to be normal,
recent reports have found abnormalities in a significant
proportion of patients [8].

DVA = developmental venous anomaly

Developmental venous angiomas
are the most common vascular
malformations of the brain

Most DVAs are asymptomatic and
follow a benign clinical course

NORMAL CEREBRAL VENOUS SYSTEMS AND DVA
AS A VARIATION OF NORMAL VASCULATURE

The veins of the cerebral hemispheres can be divided into two
systems: a superficial system draining the cerebral cortex and the
subcortical white matter through visible pial veins, and a deep
system consisting of the medullary veins that drain the deep
white matter and the striate body. Connections between the
cortical and deep venous systems through veins that cross the
entire thickness of the brain parenchyma have been described
as transcerebral veins [14]. The same
principle of superficial and deep
venous systems is also applicable to
cerebellar venous architecture.
DVAs serve as venous drainage routes of the brain tissue
because the typical pial or subependymal venous drainage of
their territory is absent. Thus DVAs may be understood as a
variation of the normal cerebral venous systems, where a deep
venous territory drains centrifugally toward either the pial veins
of the cerebral surface or directly into a dural venous sinus, or
where a cortical and subcortical venous territory drains centri-
petally toward the network of deep subependymal veins [2,15].

PATHOGENESIS AND MORPHOLOGY

It is generally accepted that DVAs are formed during intra-
uterine life [8,16], but no consensus exists regarding the
mechanism leading to their formation. Based on imaging
findings and clinical symptoms, Pereira et al. [2] identified two
major pathomechanisms for symptomatic DVAs. Mechanical
mechanisms, which account for 20% of cases, cause symptoms
when some component of the DVA produces a compressive
effect over the parenchyma, cranial nerves, ventricles, or bone,
leading either to hydrocephalus or
to vessel-nerve conflicts. Flow-
related mechanisms, which are
characterized as an imbalance of in- and outflow of blood in
the DVA system, occurred in 71% of the cases reviewed and
can be divided into subgroups. Increased flow into the DVA
may be due to microshunting, for example, or to an AVM using

AVM = arteriovenous malformation
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the DVA as a drainage route. Decreased outflow may be due
to anatomic causes such as thrombosis of the DVA channels,
or to stenosis or occlusion of the venous collector or distant
draining sinus; or to functional causes such as remote arterial
overload from a distant high flow shunt or AVM. Hemorrhagic
or ischemic infarction around a DVA may result from acute
thrombosis of the collecting vein [17,18].

DVAs are characterized by a cluster of venous radicles that
converge into a collecting vein, resulting in the typical caput
medusae appearance. They can
affect a variable volume of brain
parenchyma, ranging from a few
sulci to even a whole hemisphere. They occur more frequently
at the supratentorial compartment, with frontal lobe predomi-
nance [19]. Though the collecting vein is most often unique,
several collectors may be observed in about 6% of DVAs, and
two or more DVAs coexisting in separate regions of the brain
have been observed in 1.2-16% of cases [8,19]. The collecting
vein crosses a variable length of brain parenchyma to join either
the superficial (70% of the cases) or deep venous system (20%
of cases). In some 10% of cases, DVAs may drain into both the
superficial and deep venous systems [1,20].

Many authors support the idea that venous hypertension
is the underlying mechanism leading to the spectrum of
brain lesions associated with DVAs. Impaired brain perfusion
attributed to venous congestion in areas drained by DVAs
has been documented by several authors [21]. Intraoperative
evidence of increased venous pressure within a DVA has also
been reported [22]. Venous outflow obstruction due to steno-
sis of the collecting vein may account for venous hyperten-
sion in a substantial number of cases.

In comparison to normal veins, DVAs are character-
istically a network of thin walled vessels draining into a
large caliber vein with a thicker fibrous wall that lacks a
smooth muscle layer and elastic lamina [15,23]. Stenosis is
frequently seen in superficial DVAs at the point where the
collecting vein penetrates into the draining dural venous
sinus [8,24].

Brain parenchyma drained by a DVA was long thought to
be normal, but imaging and histological studies have recently
challenged this assumption [8]. Parenchymal abnormalities
such as locoregional cerebral atrophy were the most frequent
abnormalities identified, followed by white matter lesions and
dystrophic calcification.

ASSOCIATION WITH CAVERNOUS HEMANGIOMA
AND OTHER VENOUS LESIONS

The most common and clinically significant entity associ-
ated with DVAs is cavernous malformation (also known as
cavernoma). In 13-40% of cases, DVAs are associated with
one or more CMs, which are typically located in the region

MRI techniques are essential in the
diagnosis of associated cavernomas

of the DVA's caput medusae [25,26].

The pathogenesis of acquired CMs is still unknown, but
evidence of subclinical microhemorrhages may be found in the
parenchyma surrounding a DVA, possibly resulting from blood
diapedesis through the walls of the venous radicles of the caput
medusae, or its rupture [15,27]. Repeated microhemorrhages
around DVAs are thought to induce the formation of CM-like
lesions by activating angiogenic growth factors leading to
reactive angiogenesis with vessel formation and coalescence, a
process that has been referred to as
hemorrhagic angiogenic prolifera-
tion [27].

Recently, Hong and associates [18] concluded that ana-
tomic angioarchitectural factors might be the key factors
causing CMs within the territory of DVA, by causing blood
flow disturbance. It has been hypothesized that solitary
CMs (those not associated with visible DVAs) are related to
microscopic venous malformations [22].

Rare forms of arterialized DVAs may follow a more aggres-
sive clinical course and likely carry a hemorrhagic risk similar
to AVMs. Digital subtraction angiography is required to estab-
lish this diagnosis and should be proposed for all cases of DVAs
presenting with a cerebral hemorrhage where CT or MRI fail to
demonstrate a collecting vein thrombosis or a cavernoma.

DVA drainage into a sinus pericranii may also be seen
in unusual cases. Precise analysis of the cerebral venous
anatomy is required when planning the treatment of a sinus
pericranii [28].

DVAs are also associated with superficial head and neck
venous malformations, lymphatic malformations of the orbit
region, and other vascular malformations [29].

NEURORADIOLOGICAL FEATURES

Non-invasive neuroradiological examinations such as CT
and MRI generally permit diagnosis of DVAs and detec-
tion of associated cavernoma [30,31]. Digital subtraction
angiography is reserved for cases presenting with ischemic or
hemorrhagic infarction, or whenever an associated vascular
malformation is suspected. In every imaging modality the
diagnosis of a DVA relies on demonstrating a typical caput
medusae draining into a collecting vein.

On contrast-enhanced CT, the venous collector of the
DVA is readily detectable as a linear or curvilinear focus of
enhancement, typically coursing from the deep white matter
to a cortical vein or a deep vein or to a dural sinus. Both
the collecting vein and the caput medusae are enhanced
following administration of contrast material, and are best
demonstrated by thin section CT venography [Figure 1A]
[3,4,6,8].

CM = cavernous malformations
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Figure 1. [A-C] Typical DVA presentation on contrast-enhanced CT, magnified axial T1-weighted, contrast-enhanced MR image, and susceptibility-weighted MR
imaging (SW-MRI) showing a small cavernoma (thick arrow) associated with a DVA (thin arrow). [D] Digital subtraction angiography showing opacification of
the caput medusae of a DVA during the venous phase.

Non-contrast T2 and T1-weighted MRI may demonstrate
flow voids and phase-shift artifact produced by the collect-
ing vein of a DVA and by the larger venous radicles of the
caput medusa [3,4,30,31]. As with CT, the caput medusae
and the collecting vein are readily enhanced after gadolinium
administration on T'1-weighted sequences [Figure 1B]. MRI
multiplanar reconstructions provide excellent morphologi-
cal assessment of the DVA. On MRI, DVAs typically have a
transhemispheric flow void on both T1 and T2-weighted
images. After the administration of gadolinium, because of the
slow flow, significant enhancement of the caput medusae of the
medullary veins and venous collector is observed.

MRI is superior to CT in demonstrating associated paren-
chymal abnormalities such as white matter lesions and CMs
[8]. Because CMs are frequently associated with DVAs, they
should be specifically sought out, using hemosiderin or
deoxyhemoglobin-sensitive sequences such as gradient-echo
T2-weighted images or susceptibility-weighted images [Figure
1C] [32]. CMs may be difficult to identify in the setting of a
DVA presenting with acute hemorrhage and may only become
apparent after the hemorrhage is fully reabsorbed, 3-6 months
after the initial event.

Because of its higher temporal resolution, DSA remains
the best imaging technique to
study the hemodynamic behav-
ior of DVAs. Typically, DVAs are
opacified during the venous phase
of the angiogram [Figure 1D].
Delayed outflow of a DVA, sug-
gesting drainage impairment, may
sometimes be observed, even in the absence of a demonstrable
collecting vein stenosis. Exceptionally, early angiographic

DSA = digital subtraction angiography

opacification may be seen. This pattern corresponds to either
a mixed vascular lesion that combines features of DVAs and
AVMs (arterialized DVA), or the rarer form of an AVM drain-
ing into a venous angioma [6,32-34]. DSA remains necessary to
adequately characterize this atypical form of DVA. Functional
brain MRI may also play a significant diagnostic role [33].

CLINICAL PRESENTATION AND MANAGEMENT

The most common presenting symptoms are headache and
seizures. As mentioned earlier, bleeding is generally related
to associated cavernomas or other lesions, rather than to
the DVAs themselves [10,26]. Similarly, seizures have been
localized to areas not associated with the DVA in several
studies [9,35], or to associated cortical dysplasias [36].

In the vast majority of cases, DVAs follow a benign clini-
cal course. They are only rarely symptomatic, with a very low
rate of symptomatic hemorrhage (0.22-0.68% per year) [9-12].
However, 18-40% of DVAs are associated with one or more
CMs [25,26], which are at higher risk of bleeding. In these cases,
management decisions are usually focused on the cavernoma
rather than on the DVA.

Rare forms of arterialized DVAs may follow a more aggres-

sive clinical course and many of

In cases where a cavernoma or AVM is  these lesions may carry a hemor-
associated with a development venous  rhagic risk similar to AVMs [15,37].
angioma, the focus of management
transfers from the DVA to the
associated vascular lesion

DSA is required to establish this
diagnosis and should be proposed
for all cases of DVAs presenting
with a cerebral hemorrhage where
CT or MRI fails to demonstrate a collecting vein thrombosis or
a cavernoma.

While surgery will not be required in the majority of
patients with DVA alone, individuals diagnosed with a DVA
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should be referred for neurosurgical assessment and more
thorough radiological evaluation to exclude the possibility
of a coexisting lesion.

When a surgical procedure is indicated due to the pres-
ence of a related lesion, it must be undertaken with the objec-
tive of preserving the DVA and collecting veins. Catastrophic
venous ischemic and hemorrhagic complications may result
from the surgical removal of a DVA or damage to a collect-
ing vein, due to the important contribution of DVAs in the
normal cerebral venous drainage [12,23]. A more thorough
discussion of DVAs may be obtained from two recent reviews
of the entity by Ruiz et al. [15] and Rammos et al. [16].

SUMMARY AND REMARKS

Cerebral DVAs are frequently encountered on routine neu-
roradiological studies and are currently considered extreme
variations of the cerebral venous anatomy. In most cases, DVAs
follow a benign clinical course and do not require specific
treatment. Their association with cavernomas is frequent, and
usually accounts for cases presenting with cerebral hemorrhage
or seizure activity. These cases require neurosurgical assess-
ment and may require surgery. Rare forms of arterialized DVAs
may follow a more aggressive clinical course and likely carry
a hemorrhagic risk similar to AVMs. Clinicians should be
aware that, though generally benign, DVAs and their associ-
ated lesions may represent a complex entity with potential for
clinical complication requiring, in certain cases, additional
imaging investigations and specific medical management.
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he issue of treatment (ablation
Tversus conservative management)
for asymptomatic subjects with an
electrocardiographic pattern of Wolff-
Parkinson-White syndrome has long
been debated. Based on an estimated very
low annual risk of mortality during the
lifetime of individuals with WPW (0.1%)
[1], the most recent 2003 guidelines con-
cerning asymptomatic patients [2] state:
"The potential value of electrophysiologic
testing in identifying high-risk patients
who may benefit from catheter ablation
must be balanced against the approxi-
mately 2% risk of a major complication
associated with catheter ablation." In
2009, Klein and group [1] declared that
they do not support changing the cur-
rent guidelines. In the present report,
we opted for "aggressive" management
in a child using EP testing and ablation,
as supported by recent studies from
Pappone's group [3,4].

PATIENT DESCRIPTION

A 12 year old boy playing in a volley ball
team was sent to undergo an electrocar-
diogram. The tracing showed a pattern

WPW = Wolff-Parkinson-White
EP = electrophysiologic

of WPW consistent with a left posterior
accessory pathway [Figure A]. He had no
history of palpitations or syncope. His
cardiac examination and echocardiogram
were normal. During exercise testing, the
preexcitation pattern was still present,
albeit to a smaller degree, at a rate of 180/
min. Twenty-four hour Holter monitor-
ing showed a permanent WPW pattern
without any arrhythmia. After obtaining
the parents' consent, an EP study was
performed under general anesthesia.
Electrode catheters were placed in the
coronary sinus, His bundle area and right
ventricular apex. Incremental ventricular
pacing was first performed showing a 1:1

conduction over the AP at a rate up to
200/min. During incremental coronary
sinus pacing, there was a 1:1 conduction
over the AP at a rate of 200/min preced-
ing the occurrence of atrial fibrillation
associated with a very fast ventricular
rate (up to 320/min, cycle length 188
msec) [Figure B]. Shortly after, ventricu-
lar fibrillation [Figure B] occurred that
required direct current shock. Trans-
septal catheterization was then per-
formed. Acute successful ablation of the
AP was achieved by delivering a single
radiofrequency pulse at the left posterior

AP = accessory pathway

Twelve lead ECG: [A] Sinus rhythm with a QRS pattern compatible with a left posterior
preexcitation before ablation. [B] Ventricular fibrillation initiated by rapid atrial fibrillation over

the accessory pathway (first 6 QRS complexes).

[C] Sinus rhythm after successful radiofrequency

ablation of the left posterior accessory pathway.
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area of the mitral valve annulus [Figure
C]. The patient was discharged home
the following day. He was instructed to
resume his sporting activities 1 month
later after ECG confirmed the non-
recurrence of preexcitation.

Four months after ablation, the ECG
showed recurrent conduction over the
AP. A repeat ablation procedure was
performed using a retrograde arterial
approach without any complication. The
AP was ablated at the second radiofre-
quency pulse. Six months later, the ECG
did not show ventricular preexcitation.

COMMENT

In contrast with the results of prior
studies suggesting that the prognosis of
asymptomatic children with WPW is
usually good [5], several recent studies
by Pappone and coworkers [3,4] have
shown that in these patients the risk of
life-threatening arrhythmias and/or sud-
den death during long follow-up periods
is not negligible. In a large prospective
study of 184 asymptomatic children
aged 8-12 years undergoing EP study and
monitored during a median follow-up of
57 months [4], they found that 19 (10.3%)
exhibited rapid preexcited atrial fibril-

Tu17 cells cause trouble in MS

lation (mean ventricular rate 280/min)
during follow-up. The arrhythmia led to
aborted cardiac arrest with documented
ventricular fibrillation in three patients
and syncope in three others. The arrhyth-
mic events were frequently the first ini-
tial presenting symptom. Importantly,
an effective refractory period of the AP
< 240 msec (i.e., conducting at a rate >
250/min) was, along with the presence
of multiple APs, an important risk factor
associated with increased occurrence of
life-threatening events [4].

In our patient the antegrade effective
refractory period of the AP was very
short (188 msec). In addition, sustained
atrial fibrillation could be easily induced
during moderate atrial pacing (200/
min), suggesting a marked propensity
for future occurrence of this arrhythmia.
Finally, the occurrence of ventricular
fibrillation during EP testing, as observed
in our patient, is very rare in asymptom-
atic WPW patients and could represent
an additional risk factor of future life-
threatening events. Based on our present
case and the research of Paponne et al.
[3,4], we recommend that EP testing be
conducted to select asymptomatic chil-
dren (> 8 years) with WPW syndrome
who may benefit from prophylactic cath-

eter ablation. Such a procedure can offer
lifetime benefits that obviate the minimal
risk of the procedure [3] when performed
in experienced EP centers.
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Multiple sclerosis (MS) results from inappropriate immune
responses against antigens in the central nervous system
(CNS). CD4+ T cells that make interleukin-17 (TH17 cells) are
a major contributor to the development and pathogenesis of
MS. Two recent studies now reveal how T17 cells are regulated
in the CNS and how they might contribute to disease. Using
a mouse model of MS, Hao et al. (/ Exp Med 2010; 209: 1907)
show that natural killer (NK) cells residing in the CNS play a
critical role in suppressing Tu17 cell responses. NK cells do
not act directly on the Tu17 cells, however. Instead, they kill
microglia, which present antigens and provide cytokine
cues to direct Tu17 cell differentiation in the CNS. Siffrin et al

(Immunity 2010; 33: 424) focus on how Th17 cells contribute
to disease pathogenesis, also in a mouse model of MS. They
show, through use of cell transfer experiments and intravital
imaging, that Th17 cells (but not other CD4+ helper cell
subsets) form long-lived contacts with neurons in the CNS of
diseased mice. Neurons interacting with Th17 cells exhibited
elevated amounts of intracellular calcium, which is indicative
of neuronal toxicity, and in vitro, Th17 cells induced neuronal
cell death. Together, these studies underscore the importance
of TH17 cells in MS pathology and suggest that these cells, and
NK cells, may be potential targets for therapeutic intervention.

Eitan Israeli

“Boredom is a vital problem for the moralist, since at least half of the sins of mankind are caused

by the fear of it”

Bertrand Russell (1872-1970), British philosopher, mathematician, author, and Nobel laureate
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ultiple myeloma is a malignant

hematologic disorder characterized
by a proliferation of monoclonal plasma
cells, leading to overproduction of mono-
clonal immunoglobulins. It accounts for
approximately 1% of all cancers and 10%
of all hematologic cancers [1]. The typi-
cal age at occurrence is 40-70 years. The

Multiple hyperkeratotic spicules on the nose and face

protean manifestations of MM are well
known among clinicians and include bone
pain, anemia, renal disease, weight loss,
and susceptibility to infections, among
others. Skin involvement is relatively rare,
though the spectrum of lesions is wide,
including extramedullary plasmacytoma,
cutaneous amyloidosis, pyoderma gan-
grenosum, and vasculitis.

We describe a case of MM in which the
diagnosis was unmasked by the occur-
rence of a unique skin eruption.

PATIENT DESCRIPTION

A 67 year old woman presented to the
dermatology department with a 4 month
history of psoriatic eruption. In the
month prior to admission she had begun
treatment with acitretin and topical ste-
roids, but there was little improvement.
Other medical problems included hyper-
tension, osteoporosis, and mild depres-
sion, for which she was prescribed tritace,
raloxifene, and paroxetine, respectively.
She was also a heavy smoker. Her son had
been diagnosed with psoriasis several
years earlier. These data together with
findings of a typical psoriatic rash on
physical examination led to a diagnosis
of psoriasis vulgaris. Blood workup was
remarkable only for mild anemia (hemo-
globin 11.3 g/dl). The rash responded
well to phototherapy and coal tar, and
the patient was discharged with a recom-
mendation to continue follow-up for the
anemia on an ambulatory basis.

Four months later, the patient was
readmitted with a psoriatic flare-up.

MM = multiple myeloma

Physical examination revealed red well-
demarcated plaques with a white scaly
surface distributed symmetrically along
wide areas of her body, compatible with
the diagnosis of psoriasis. In addition,
however, there was an unusual rash on
her face, characterized by multiple follic-
ular yellowish spicules [Figure]. The facial
rash alerted us to the possible diagnosis
of MM. The medical history was retaken,
with a focus on the typical complaints of
MM. This time, the patient reported a 10
kg weight loss in the last year and bone
pain of recent onset. Complete labora-
tory workup revealed high levels of total
protein (10.7 g/dl) with a low albumin/
globulin ratio and elevated erythrocyte
sedimentation rate (> 100 mm/hr). The
other biochemistry results were unre-
markable. Electrophoretic serum analy-
sis revealed M component of immuno-
globulin G type (4.5 g/L) and monoclonal
kappa light chains. Bone marrow biopsy
was performed, establishing the diagnosis
of MM with involvement of more than
25% malignant plasma cells. Skin biopsy
taken from the nose showed multiple fol-
licular plugs.

Dermatological treatment consisted
of a regimen similar to that followed for
the psoriasis and there was a moderate
improvement in the rash. The spicular
eruption was treated with a combination
of various agents including keratolytic
preparations, topical steroids, and a mild
chemical peel that yielded only minimal
effect. The patient was discharged after
amelioration of the skin condition and
referred for hematologic evaluation and
systemic treatment in accordance with
the diagnosis.
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Within less than 2 weeks she was
admitted for the third time because of a
poorly controlled psoriatic eruption. On
examination the patient showed an exac-
erbation of the spicular eruption together
with an extension to formerly uninvolved
areas (mainly the back). Having deter-
mined that the patient's dermatological
and general condition was an expression
of the malignant disease, we tried to has-
ten the start of chemotherapy. However,
shortly after discharge, her condition rap-
idly deteriorated and she died from severe
pneumonia complicated by Pneumocystis
carinii superinfection.

COMMENT

Blufarb [2], in an early study, classified
the myriad cutaneous manifestations
of MM into two categories, specific and
non-specific. The specific skin lesions
include extramedullary plasmacytoma
and direct invasion of the skin from
bony tumors; the non-specific cutane-
ous involvement is caused by other
hematologic alterations such as parapro-
teinemia and cryoglobulinemia. A later
classification, relating to all the mono-
clonal gammopathies, divided the skin
involvement in MM into four groups:
group I - infiltration of the skin by tumor
cells or deposition of paraprotein; group
IT - skin disorders strongly associated
with monoclonal gammopathy; group III
- dermatoses with an anecdotal associa-
tion with monoclonal gammopathy; and
group IV - miscellaneous non-specific
conditions, mainly complications of the
disease [3].

Our patient presented with an unusual
skin condition with clinical and labora-
tory features of multiple hyperkeratotic
spicules. This phenomenon has also been
termed filiform hyperkeratosis, parakera-
totic horns, follicular hyperkeratosis, and
multiple minute digitate hyperkeratosis.

There are only 16 reports (including
17 patients) of spiculosis associated with
MM [4]. An additional case was described
as a manifestation of monoclonal gam-
mopathy of undetermined significance.

Hyperkeratotic spicules are not pathog-
nomonic for MM, and have also been
reported in hypovitaminosis A, chronic
renal failure, Crohn's disease, and other
malignancies. However, this eruption is
a highly characteristic sign of MM. The
spicules can appear anywhere on the skin,
although the face, particularly the nose,
and scalp and neck are the most common
sites. The exact mechanism underlying
the formation of skin spiculosis remains
unclear. Bork et al. [5] were the first to
demonstrate that follicular plugs contain
the M protein itself and postulated that
the accumulation of the protein together
with cryoglobulin precipitation is respon-
sible for the predilection of the spicules to
cold-exposed areas. Since then, however,
other cases have called this theory into
doubt. The skin biopsy in our case failed
to show paraprotein deposition or other
infiltration by cells that could directly
explain the underlying mechanism of
spiculosis. Histological examinations in
other cases were also unrevealing. The
absence of a direct link between the
spicular eruption and the MM leads us
to assume that the creation of spiculosis is
complex and may encompass more than
one mechanism. It is possible that an
abnormal keratinization process is incited
by the paraproteinemia. These mecha-
nisms can be associated with the type of
paraprotein, the stage of the disease and
other factors noted in the patient.

As in our case, in about half of the
reports the appearance of the spicular
eruption preceded the diagnosis of MM.
A growing number of reports suggest
that spiculosis occurs in parallel with the
progression of MM and can even indicate
a disease relapse [4].

The spicular rash is also distinguished
by its poor response to topical treatment.
To date, most of the cases report sys-
temic chemotherapy as the treatment of
choice. This treatment usually results in
hematological containment followed by
cutaneous recovery. A novel report offers
the idea that the improvement of skin
symptoms does not necessarily overlap
the regression of blood disease [4].

Whether spiculosis is a poor prognos-
tic factor in MM is hard to determine on
the basis of the available data. In many of
the reported cases, the cutaneous response
was described without referring to the
patient's general outcome. Nevertheless,
our case, along with previous reports,
reinforces the view that multiple hyperk-
eratotic spicules herald a poor outcome.

In conclusion, cutaneous involvement
is an important, albeit infrequent, part of
MM. We describe an unusual eruption of
multiple hyperkeratotic spicules that may
be the presenting sign of monoclonal
gammopathy. Therefore, its recognition
by dermatologists, internists, family phy-
sicians and general practitioners is man-
datory. The appearance of the rash should
prompt a comprehensive laboratory
workup to identify the underlying malig-
nant blood clone. We believe, supported
by several earlier reports, that it may be
an adverse prognostic factor, necessitat-
ing early intervention and treatment by
hematology specialists. Further studies
are needed to ascertain the prevalence,
pathogenesis, and clinical implications
of hyperkeratotic spiculosis in MM.
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PERCUTANEOUS TRANSLUMINAL
ANGIOPLASTY WITH STENTING
FOR RENAL ARTERY STENOSIS

To the Editor:

he article "Screening, diagnosis, and

treatment of renal artery stenosis by
percutaneous transluminal angioplasty
with stenting" by Kobo et al. published
in IMAJ 2010;12(3):140-3, raises serious
questions, both regarding its treatment
algorithm and its final conclusions,
which are contrary to contemporary
recommendations. Its publication in
a peer-reviewed journal should have
included editorial comments.

The indications for treatment of renal
artery stenosis (RAS) are questionable
at best. The more established ones are
uncontrolled hypertension, deteriorat-
ing renal function and flush pulmonary
edema. Anatomic stenosis, by itself, is not
an indication for this treatment. Current
data on the clinical efficiency of stents in
RAS are scarce, and controlled trials do
not support the use of this procedure.
Risk factor modification with medical
treatment has an advantage over stent
insertion to the renal arteries [1]. The
ASTRAL investigators stated "We found
substantial risks but no evidence of a
worthwhile clinical benefit from revascu-
larization in patients with atherosclerotic
renovascular disease" [2].

Many, if not most, patients now being
subjected to endovascular stenting of
renal arteries show only limited benefits,
either regarding blood pressure response
or improvement in kidney function
[3]. The American Heart Association
guidelines state that the usefulness of
percutaneous revascularization of an
asymptomatic unilateral hemodynami-
cally significant RAS in a viable kidney
is not well established and is presently
clinically unproven [4].

The work by Kobo et al., published in
the March issue of IMA], presents a group
of patients treated with percutaneous
transluminal angioplasty and stenting of
the renal arteries, based on angiographic
stenosis of 70% alone. The patients were

selected from a group undergoing coro-
nary catheterization, yet one of the indi-
cations for selective bilateral renal artery
injection was the presence of coronary
artery disease regardless of the location
of the stenosis, the patients' blood pres-
sure or kidney function.

The discrepancy between the accepted
clinical guidelines and the recommenda-
tions of Kobo’s group is striking. We
believe that patients should be treated
according to evidence-based medicine
or accepted clinical guidelines and not
according to notions. The best approach,
as we see it, is the creation of a multidisci-
plinary team composed of a nephrologist,
internist with special interest in blood
pressure control, interventional radi-
ologist and a vascular surgeon, who will
discuss in detail the indications for treat-
ment for this selected group of patients.

A.Bass MD', S. Viesgarten MD?

and E. Heldenberg MD3

"Dept. of Vascular Surgery, >Nephrology Unit,
and *Vascular Laboratory, Assaf Harofe Medical
Center and Sackler Faculty of Medicine, Tel Aviv
University, Israel [hanasich@012.net.il]

References

1. Bax l, Woittiez JA, Kouwenberg JH, et al. Stent
placement in patients with atherosclerotic renal
artery stenosis and impaired renal function, a
randomized trial. Ann Intern Med 2009; 150:
840-8.

2. The ASTRAL Investigators Revascularization
versus medical therapy for renal-artery stenosis.
N Engl ] Med 2009; 361(20): 1953-621.

3. Textor SC, Lerman L, McKusick M. The uncertain
value of renal artery interventions: where are we
now? ] Am Coll Cardiol Interv 2009; 2: 175-82.

4. Hirsch TA, Haskal JZ, Hertzer RN et al.
ACC/AHA 2005 Practice Guidelines for the
Management of Patients with peripheral arterial
disease (lower extremity, renal, mesenteric, and
abdominal aortic): A Collaborative Report from
the American Association for Vascular Surgery/
Society for Vascular Surgery* Society for
Cardiovascular Angiography and Interventions,
Society for Vascular Medicine and Biology,
Society of Interventional Radiology, and the
ACC/AHA Task Force on Practice Guidelines
(Writing Committee to Develop Guidelines for
the Management of Patients with Peripheral
Arterial Disease): Endorsed by the American
Association of Cardiovascular and Pulmonary
Rehabilitation; National Heart, Lung, and
Blood Institute; Society for Vascular Nursing;
Transatlantic Inter-Society Consensus; and
Vascular Disease Foundation. Circulation 2006;
113: e463-5.

TIME TRENDS IN AUTISM
To the Editor:

t may assist your readers to know of a
I reliable data source for the prevalence
of autistic spectrum conditions (ASCs)
in Israel. Two letters published in your
September 2009 edition [1,2] debated
widely diverging estimates from other
sources (1.9 per 10,000 in 2004 versus
36 cases per 10,000 children born in
2001-2004).

However, other data were obtained
from diagnoses of 17 year olds called up
for conscription by the Israel Draft Board
for military national service. Results
were published in the study “Advancing
Paternal Age and Autism” [3] (the
“Paternal Age” study).

A figure of 8.4:10,000 autism cases
was obtained from a cohort of 132,000
Israeli citizens born during 6 years end-
ing no later than 1988. The Paternal Age
figure suggests that until 1988 there were
few cases of Asperger syndrome in Israel.
The authors state that they had additional
evidence indicating that most of the diag-
noses were autism (here meaning “autism”
under DSM IV/ICD10 or what is some-
times referred to as “classic,” “typical,’
“infantile,” “Kanner,” “childhood” autism).
The figure is also likely to be more reliable
than others.

The diagnostic methods and criteria
applied are contemporary ones under ICD
10 and therefore applicable to present-day
conditions. The diagnoses were made in
the period between 1997 and 2005 using
contemporary diagnostic methods and
criteria.

The population under consideration
is likely to be representative of each
annual birth cohort. The Israeli military
will presumably take efforts to ensure
that all eligible conscripts are drafted
for military service while ensuring
those physically or mentally unsuited
are not.

The same data source may also assist
in tracking the changing prevalence of
ASCs in Israel. It is also in good accord
with other formally published estimates
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applicable to the mid-1980s, including
Israel.

The seeming low prevalence of Asper-
ger syndrome might appear surprising
when compared with figures for later
born birth cohorts in England. However,
a comparison with England for autism
suggests there has been a real increase
in incidence and prevalence of all autis-
tic conditions internationally since the
mid-1980s.

Approximately 30% of English autis-
tic conditions are autism and 70% are
Asperger syndrome. Baird and co-auth-
ors in 2006 [4] established a benchmark
for the mid-1990’s prevalence in English
child populations. This concerned
56,946 English children aged 9-10 years

born in a 2 year period ending no later

than 1996. For classic autism Baird et al.

provide two estimates:

e 24.8:10,000 (17.6-32.0) for narrow
definition autism

o 38.9:10,000 (95% CI 29.9-47.8) for
autism

The narrow definition figure meets autism

criteria under DSM IV/ICD10, but also

on both ADI and ADOS plus clinical

judgment (personal communication: Prof.

Gillian Baird 20 September 2006).

For all other autistic spectrum con-
ditions (ASCs) Baird et al. 2006 provide
an estimate of 77.2:10,000 (52.1-102.3).
Baird 2006’ total figure for all autistic
conditions (i.e., including classic autism)
is 116.1:10,000 (90.4-141.8).

C.G. Miller BSc Hon Physics

(Imperial College, London)

Associate of The Royal College of Science, Solicitor
of the Supreme Court of England
[cgmiller@cliffordmiller.com]
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Inflammation response by neutrophils

Besides responding to microbial infection, our immune
system also plays an important role in responding to sterile
injury, for example, during trauma or organ necrosis. In a
mouse model of sterile liver inflammation, McDonald et
al. used dynamic in vivo imaging to visualize the innate
immune response, which is dominated by neutrophils.
Neutrophils were rapidly recruited to the site of inflammation
through intravascular channels. Adenosine triphosphate
generated from necrotic cells at the injury site and the Nlrp3

inflammasome were required for neutrophils to exit the
circulation into the vascular endothelium, where they used
integrins to adhere. A luminal chemokine gradient guided
integrin-dependent, intravascular migration toward the
site of injury. Finally, formyl peptides provided a signal to
override the chemokine gradient and draw neutrophils into
the site of injury.
Science 2010; 330: 362
Eitan Israeli

EphB signaling directs peripheral nerve regeneration through Sox2-dependent Schwann cell sorting

If severed, nerves outside the brain and spinal cord can
reconnect and resume functioning. Unexpectedly, the
molecular mechanism behind this remarkable ability turns
out to involve fibroblasts — a type of cell that helps with
wound repair. Alison Lloyd at University College London and
her colleagues used fluorescence microscopy to observe
how cut nerves mend themselves in rats. They observed
fibroblasts at the site of injury make contact with Schwann

cells, which surround and protect neurons. Signalling
between the two cell types prompted the Schwann cells to
clump into tiny cords that guide the regrowth of neurons
across the wound. This response, the authors found, is
mediated by a protein called SOX2, which is also involved in
reprogramming cells to a stem cell-like state.
Cell 2010; 143: 145
Eitan Israeli

“You can preach a better sermon with your life than with your lips”

Oliver Goldsmith (1730-1774), Irish writer and physician

“We think caged birds sing, when indeed they cry”

John Webster (1580-1634), British Jacobean dramatist





