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Background: Tubeless percutaneous nephrolithotomy is 
defined as PCNL without postoperative nephrostomy tubes. 
It is reported to reduce postoperative pain, hospital stay and 
recovery time. To date the procedure has been reserved for 
selected patients. 
Objectives: To assess our initial experience in extending 
the implementation of tubeless PCNL without preoperative 
patient selection. 
Methods: All consecutive PCNLs performed during 2004–
2008 were evaluated. Tubeless PCNL was performed when 
residual stones, bleeding and extravasation were excluded 
intraoperatively. Staghorn stones, stone burden, supracostal 
and multiple accesses, anatomic anomalies, solitary kidneys 
and operative time were not considered contraindications. 
We analyzed the clinical data and the choice of tubeless 
PCNL over time. 
Results: Of 281 PCNLs performed during the study period 
200 (71%) were tubeless. The patients' average age was 53 
years (range 28–82 years), the stone burden was 924 mm2 

(400–3150 mm2), operative time was 99 minutes (45–210 
min), complication rate was 14% and immediate stone-free 
rate 91%. There were 81 conversions to standard PCNL (29%) 
due to expected second-look (n=47, 58%), impression of 
bleeding (n=21, 26%), suspected hydrothorax (n=7, 9%) and 
extravasation (n=6, 7%). The transfusion rate was 1%. The 
median hospital stay was 1 day (1–15 days) and recovery 
time 7 days (5–20 days). The rate of implementing the 
tubeless procedure increased steadily along time from 46% 
to 83% (P = 0.0001).  
Conclusions: Tubeless PCNL can be safely and effectively 
performed based on intraoperative decisions, without pre- 
operative contraindications. They are easily accommoda- 
ted by experienced endourologists and provide real advan- 
tages.
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P ercutaneous nephrolithotomy completely changed the 
approach to large and complex renal calculi. First intro-

duced in the early 1980s, PCNL decreased morbidity and 
minimized invasiveness, progressively replacing the open sur-
gical approach [1-3]. The standard PCNL procedure consists 
of a tiny percutaneous access to the kidney and the formation 
of a working tract connecting the flank surface with the intra-
renal collecting system to allow endoscopic stone disintegra-
tion and removal. A temporary nephrostomy tube is usually 
left in place at the end of the procedure to allow drainage, 
tamponade of bleeding, and delayed second-look nephros-
copy. This tube and the persistent urinary leakage after its 
removal, however, significantly inconveniences both patient 
and medical personnel, in addition to increasing analgetic 
requirements and prolonging hospitalization and recovery 
time [4-6]. To obviate these problems, a tubeless approach 
was devised in 1997 and was reportedly successful in selected 
groups of patients [6‑9]. The tubeless PCNL involves internal-
ization of the postoperative renal drainage by placement of an 
internal stent and bladder catheter instead of the traditional 
nephrostomy tube [4]. We present here our experience with 
the tubeless PCNL technique in Israel. We extended its appli-
cability by not adhering to the exclusion criteria noted in the 
literature, i.e., we did not select patients preoperatively. 

Patients and Methods

The study cohort consisted of all consecutive patients who 
underwent PCNL between January 2004 and December 
2008 in our department. All patients were considered eli-
gible for tubeless PCNL without preoperative selection. No 
institutional review board approval was needed because the 
study was not randomized, all the performed procedures 
represented well-established and commonly practiced opera-
tions, and there were no experimental elements. Prophylactic 
perioperative wide‑spectrum antibiotics were administered 
in cases with sterile urine, while patients with bacteriuria 
were treated according to the antibiogram. 

The renal access was performed in the operating room 
by the endourological team, with the patient under general 
anesthesia (detailed in [10]). Briefly, our approach consisted 
of prone positioning, fluoroscopic guidance, flexible cystos-
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copy and insertion of a ureteral catheter, retrograde pyelog-
raphy, renal puncture, tract dilation up to 20-30 Fr and stone 
ultrasonic and pneumatic fragmentation using rigid 18-26 
Fr nephroscopes. Holmium laser and tipless nitinol baskets 
were inserted through flexible nephroscopes for locations 
unreachable by rigid instruments. When necessary, ancillary 
accesses were obtained, following a similar technique to the 
one described above. At the end of the procedure, a 7 Fr inter-
nal double J stent was placed antegradely. Contrast nephro- 
graphy, flexible nephroscopy, backward endoscopic surveill- 
ance of the working tract and hemodynamic assessment served 
to rule out perforation, residual stones and active bleeding. The 
nephrostomy tube was removed and the wound was either tied 
or sealed with Dermabond® (2-octyl cyanoacrylate, Ethicon, 
USA) [11]. The patients who were intraoperatively suspected 
of having residual stones, significant bleeding and/or extrava-
sation were converted to standard PCNL procedures by the 
placement of a 16 Fr Foley catheter as the nephrostomy tube. 
The stone-free status was evaluated by unenhanced computed 
tomography on the morning after the procedure. Patients 
with residual fragments were referred for ancillary procedures 
(e.g., shockwave lithotripsy, ureteroscopy, etc.). Clinical data 
and outcome were analyzed as was the rate of tubeless PCNL 
procedures performed over time by our endourological team. 

Results

A total of 273 patients underwent 281 PCNLs during the study 
period. Adhering to the study protocol, we performed 200 
(71%) tubeless PCNLs on 192 patients whose average age was 
53 years (range 28–82). Their average body mass index was 29 
kg/m2 (range 21–46), stone burden 924 mm2 (range 400–3150), 
male/female ratio 1.3 and right/left ratio 0.8. Fifty-seven patients 
(29%) were treated for staghorn stones. The following anatomic 
anomalies and particularities were encountered: 22 previously 
operated kidneys (11%), 6 calyceal diverticula (3%), 5 solitary 
kidneys (3%), 3 duplex systems (2%) and 2 horseshoe kidneys 
(1%). Bilateral same-session tubeless PCNLs were performed 
in 8 patients (4%). A supracostal approach was used in 60 cases 
(30%) and multiple accesses in 14 (7%). The median operative 
time was 99 minutes (range 45–210 min). The postoperative 
average changes in the creatinine and hemoglobin levels were 
not significant. The median analgetic requirement per patient 
was 0.4 mg/kg Dolestine® (pethidine HCL, Teva, Hungary). 

The immediate stone-free rate was 91%. Residual stones 
with an average burden of 52 mm2 (range 20–100 mm2) were 
identified in 18 renal units: 4 of them were referred for shock-
wave lithotripsy, 6 for retrograde intrarenal surgery that was 
performed at the time of internal stent removal, and 8 were 
followed expectantly. 

The complication rate was 14%. Two patients (1%) displayed 
a postoperative decrease in hemoglobin concentration that 

required blood transfusion: this occurred after the initiation 
of full anticoagulant therapy to treat postoperative pulmonary 
emboli in one of them and due to delayed bleeding from an 
arteriovenous malformation in the other. Tubeless PCNL com-
plications also included urinary tract infection (n=9, 6 imme-
diate and 3 late), hydrothorax (n=2), pleural empyema (n=2), 
pulmonary emboli (n=1), and arteriovenous malformation 
necessitating embolization (n=2). The median hospitalization 
was 1 day (range 1–15) and recovery time 7 days (range 5–20). 
The average follow-up was 24 months (1–60 days).  

Assessment of the rate of tubeless PCNLs among all the 
PCNLs performed by us over time revealed a steady increase 
from 46% in the first year to 83% in the last year of the study 
(P < 0.001) [Table 1].  

There were 81 (29%) conversions from tubeless to standard 
PCNLs. These conversions were decided upon following an 
intraoperative impression that a second-look PCNL to clear 
residual stones was to be expected in 47 (58%) patients, the 
impression of active bleeding in 21 (26%), suspected hydrotho-
rax in 7 (9%) and significant extravasation in 6 (7%). 

Discussion

Since the introduction of PCNL about 30 years ago, efforts have 
been made to improve the technique in order to decrease trauma 
to the kidney and the percutaneous tract, and reduce postopera-
tive morbidity, hospital stay and costs. One of the clinically tested 
modifications is the mini-perc approach that was first reported 
in pediatric patients [12,13]. This version of PCNL uses 13-20 
Fr working sheaths and was soon adapted for adults, resulting 
in reduced operative time, less postoperative morbidity and 
shorter hospital stay. It did not, however, obviate the need for 
the placement of nephrostomy tubes that – although providing 
drainage, tract tamponade and maintenance of access for second 
look – are associated with postoperative pain. Pietrow et al. [14] 
used a narrower tube (10 Fr instead 22 Fr) and noted greater 
comfort in the immediate postoperative period without sacri-
ficing safety. Giusti and colleagues [15] recently re‑addressed 
the topic of mini-perc and nephrostomy tube diameter size in 
a series of 134 patients who were treated by either mini-perc 
(n=40), regular (n=67), or tubeless PCNL (n=27). The results of 

*The denominator represents the total number of PCNLs per year

Year
Rate of tubeless 
PCNL

P value relative to the first  
year of the current study

P value relative to the 
preceding year 

2004 43% (32/75) – –

2005 73% (32/44) 0.007 0.007

2006 83% (44/53) 0.0001 0.3

2007 77% (33/43) 0.002 0.8

2008 83% (59/71) 0.0001 0.5

Table 1. The rate of tubeless percutaneous nephrolithotomy procedures over time 

*
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and large stones; and lengthy operations. Overall, 71% of 
our patients could still be successfully treated by the tubeless 
approach. Furthermore, our ability to apply this approach 
improved steadily with time, reaching a rate of more than 80% 
of all procedures carried out in the last 3 years. Our success rate 
of tubeless operations improved significantly after we had carried 
out 32 procedures, possibly reflecting a learning curve. In a study 
designed to assess the learning curve for standard PCNL in terms 
of operating and fluoroscopic time, Tanriverdi and co-workers 
[18] found that a non‑experienced urologist achieves surgical 
competence after performing 60 operations. It follows, therefore, 
that the learning curve for an experienced endourologic team to 
accommodate the tubeless procedure is significantly shorter.

Residual stones and significant bleeding remain the two 
main concerns that could preclude a tubeless PCNL approach. 
Our 91% stone‑free rate, as demonstrated on immediate post- 
operative CT scanning, appears to indicate an accurate intra-
operative assessment of residual stones. However, in 47 of our 
patients who were converted to standard PCNLs, we left a 
nephrostomy tube in place, expecting that a second‑look pro-
cedure would be needed. This expectation was determined by 
either suboptimal endoscopic surveillance of the entire collect-
ing system with the flexible nephroscope (e.g., clots, bleeding, 
inaccessible calyces) or the radiolucent characteristics of the 
stone that limited its detection by intraoperative fluoroscopy.  

According to Portis et al. [19], performing PCNLs in the 
interventional radiology suite using combined flexible neph-
roscopy and high magnification rotational fluoroscopy improves 
intraoperative detection of residual stones. They compared that 
method to postoperative CT scans and reported sensitivity, 
specificity, negative predictive value and accuracy rates of 100%, 
95%, 100% and 96%, respectively, for detecting fragments > 4 
mm. This approach could contribute to increased tubeless PCNL 
applicability and better stone-free rates, but it necessitates acces-
sibility to an advanced interventional fluoroscopic machine, and 
that currently means a very limited number of facilities. 

The other main intraoperative problem – the evaluation 
of bleeding severity – is based on clinical assessment of the 
patient's hemodynamic status and the surgeon's experience. In 
the present study we did not encounter hemodynamic instabil-
ity, although one-quarter of the cases that were switched to the 
standard PCNL were due to the surgeon's impression of active 
bleeding. We recognize that our increasing familiarity with 
the presence of bloody discharge after removing the working 
sheath and its resulting lack of clinical significance taught us that 
we could avoid the placement of nephrostomy tubes in most 
cases. Transfusion (at a rate of 1%) was only indicated after full 
anticoagulant therapy had been given: this raises the question 
whether the nephrostomy tube had contributed to stopping the 
bleeding or whether the surgeon had overestimated the extent 
of bleeding, which ceased spontaneously in most cases. Similar 
clinical observations have lately led to the search for solutions to 

their study failed to demonstrate significant advantages for the 
mini-perc approach: rather, the postoperative pain was related to 
the presence of a nephrostomy and not to its size [15]. Another 
major inconvenience related to nephrostomy tubes is urinary 
leakage, sometimes persisting for more than 24 hours after tube 
removal. Our experience showed that this can be avoided by 
immediate wound sealing using tissue adhesives once post-renal 
obstruction has been excluded [11]. 

The concept of a tubeless technique represents a novel alter-
native in the search to miniaturize the procedure [4]. Bellman 
et al. [5] reported their initial experience with a series of 50 
patients who underwent various percutaneous procedures: 30 
were left with a nephrostomy tube for 2–3 hours and 20 were not 
given any flank drainage. Comparing this series with a matched 
group of 50 standard PCNLs, the authors reported significant 
reduction in hospitalization, recovery time, analgetic require-
ments and treatment-related cost. Five years later, Limb and 
Bellman [4] completed 112 successful tubeless procedures, rep-
resenting almost one-third of all their percutaneous procedures. 
Prospective randomized studies designed to compare tubeless vs. 
mini vs. standard PCNL confirmed the superiority of the tube-
less PCNL in terms of reduced postoperative patient discomfort, 
shorter hospitalization and speedier recovery [8,9]. Recognition 
of these advantages encouraged the endourological community 
to continue searching for further extension of the technique. 
Reporting the findings of their study in 43 patients, Aghamir et 
al. [16] concluded that totally tubeless PCNL is feasible and more 
advantageous in comparison to standard PCNL, while Shah et 
al. [17] successfully performed bilateral simultaneous tubeless 
PCNL in a series of 10 patients. To the best of our knowledge, 
however, all tubeless PCNL studies reported to date were per-
formed in selected cases. The selection criteria varied from study 
to study, and included normal anatomic and functional kidneys, 
not previously operated kidneys, a stone burden smaller than 3 
cm, operative time shorter than 2 hours, a subcostal approach, 
and not more than two accesses [4‑9,16,17]. In a previous report 
[10] we investigated whether there is any correlation between 
pre- and intraoperative factors and conversion from tubeless 
PCNL to standard PCNL. We compared 66 patients (52%) who 
underwent tubeless PCNL with 60 (48%) who received standard 
PCNL. Neither the preoperatively assessed factors (age, body 
mass index, gender, stone burden and complexity, anatomic 
anomalies, previously operated kidneys), nor the intraopera-
tive variables (supracostal and multiple accesses, type of tract 
dilation, operative time) correlated with conversion to standard 
PCNL (P > 0.05). The overall complication rate was 9% in the 
tubeless group and 13% in the standard group (P > 0.05).   

Our current study represents an additional step towards 
extending the applicability of tubeless PCNL. All our patients 
were scheduled for tubeless PCNL without preoperative selec-
tion. This meant including solitary, anomalous and previously 
operated kidneys; multiple and supracostal accesses; complex 
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actively stop the bleeding and avoid the placement of a nephros-
tomy tube in patients who had been rendered stone-free. Sealant 
hemostatic materials, such as fibrin glue and gelatin matrix, have 
been shown to efficiently and safely control the bleeding [20,21], 
but we did not use them due to cost restraints. Endoscopic elec-
trofulguration was also shown to adequately stop bleeding points 
along the tract [22], and could contribute to further expanding 
the number of cases suitable for a tubeless PCNL. 

Another consideration to be addressed is whether the use 
of internal stents might adversely affect patients' quality of 
life and involve increased costs related to the stents' delayed 
cystoscopic removal. It is well known that stents are associ-
ated with significant side effects. In a prospective series of 135 
stented patients, Leibovici and collaborators [23] showed that 
quality of life was affected in 45% of them due to flank pain, 
symptoms in the lower urinary tract, anxiety and sleep distur-
bance. However, these findings were reported after an average 
dwelling time of 62 days. In our study, the stent was placed for 
only 5 days on average, a factor that significantly decreased 
the rate and severity of stent-related side effects. Notably, it has 
been clearly shown that postoperative nephrostomy tubes are 
associated with significantly more intense postoperative pain 
than internal stents in patients after PCNL [8-10]. 

Finally, it was not our aim in the current study to assess 
costs related to the need for cystoscopic removal of the stent. 
Our previous experience demonstrated that the median 
hospitalization was 1 day for the tubeless PCNL and 4 days 
for the standard PCNL (P < 0.0001), and that the median 
back-to-work time was 7 and 15 days respectively (P < 
0.001) [10]. These improvements in hospital stay and recov-
ery time with the tubeless PCNL most probably resulted in 
significantly more cost savings than the cost of the additional 
cytoscopy needed for postoperative stent removal. Bellman et 
al. [5], who explored this issue, reported significantly lower 
treatment-related costs in tubeless procedures compared to 
standard ones. 

Conclusions

Our findings demonstrated that tubeless PCNLs can be safely 
and effectively performed by an experienced endourologic 
team without limiting the number of eligible candidates by 
preoperative patient selection. However, for operations in 
which there is intraoperative uncertainty regarding residual 
stones, as well as those in which significant bleeding or 
perforation occurs and/or other major complications are 
suspected (e.g., hydrothorax, injury to adjacent organs), 
PCNL should be carried out in the standard fashion, leav-
ing a nephrostomy tube in place. We believe that this study 
will contribute to the further popularization of the tubeless 
technique for the benefit of the patient, the medical team, 
and the health care system.  



Original Articles

168 

IMAJ • VOL 12 • march 2010

Background: While the burden of rotavirus infection with 
regard to hospitalizations has been extensively investigated, 
there are sparse data on the cost and impact of this infection 
on the ambulatory part of the health system in Israel.
Objectives: To investigate the burden of rotavirus infection 
on the ambulatory system in Israel.
Methods: Infants younger than 3 years examined for acute 
gastrointestinal symptoms in four pediatric clinics had their 
stool tested for rotavirus. The parents were contacted 7–10 
days later and questioned about the symptoms of illness, 
medications given, use of diapers, consumption of formula, 
and any loss of parents' workdays. 
Results: Rotavirus was detected in 71 of the 145 stool 
samples tested (49%). A total of 54 parents responded to 
the telephonic survey. Patients' mean age was 15.4 months. 
Three patients were hospitalized due to the illness. The 
mean duration of fever was 1.7 days. Infants with rotavirus 
gastroenteritis had on average 2.25 days of vomiting and 
7.5 days of diarrhea. The average number of workdays lost 
was 2.65 days per RVGE case. The cost of the average case of 
RVGE in Israel is 257 euros; 69.64% of this cost (179 euros) is 
due to parental work loss. 
Conclusions: Our results indicate that the economic impact 
of the ambulatory cases in Israel is quite significant.
		  IMAJ 2010; 12: 168–171
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R otavirus is the leading cause of diarrhea hospitalization 
among children worldwide [1]. It was calculated that 

rotavirus causes 440,000 annual deaths in children under 
the age of 5 years worldwide. Recent studies suggest that 
as global deaths from childhood diarrhea decreased dur-
ing the past two decades, the proportion of diarrhea hos-
pitalizations attributable to rotavirus may have increased. 
Studies published between 1986 and 1999 indicated that 

rotavirus causes approximately 22% of childhood diarrhea 
hospitalizations (range 17–28%). From 2000 to 2004, this 
proportion increased to 39% (29–45%). A prospective, sen-
tinel hospital-based surveillance of rotavirus disease in nine 
Asian countries demonstrated a median rotavirus detection 
of 45% among children hospitalized with diarrhea [2]. This 
phenomenon likely reflects a relatively slower rate of decrease 
in hospitalizations for rotavirus compared with other causes 
of severe childhood diarrhea. This finding could be attributed 
to several factors. First, interventions to improve hygiene and 
sanitation are less likely to have a substantial impact on diar-
rhea rotavirus, which is often spread from person to person. 
Second, oral hydration therapy is less applicable for patients 
with severe rotavirus gastroenteritis due to the severe vomit-
ing associated with this illness. Third, unlike other micro-
organisms responsible for childhood diarrhea, no specific 
treatment for rotavirus infection is available [3].

The burden of this infection with regard to hospitalizations 
has been extensively investigated and recent data suggest that 
about 4000 infants are hospitalized annually in Israel for RVGE 
[4]. However, there are no data regarding the impact of this 
infection on the ambulatory system in Israel. It is important to 
estimate this burden for two reasons. First, two new vaccines 
have recently been approved for use in Israel and in several 
other countries, and estimation of the ambulatory portion is 
necessary for the medical insurer to assess whether the vac-
cines are cost-effective. Second, it is important to quantify the 
indirect burden experienced by parents and families. In several 
childhood illnesses such as chickenpox, the indirect cost is con-
siderably higher than the direct medical costs [5] since many 
parents have to take time off work or other activities to care for 
their ill child. The aim of this study was to assess the impact 
of the ambulatory portion of RVGE on the households, the 
health care system and society, according to data on resource 
use, expenditure and lost income.

Patients and Methods

This prospective study was performed in four primary pedi-
atric clinics in three urban centers in central Israel (two clin-
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RV(+) * RV(-) ** P value

N=54 N=27

Age (yrs) 1.29 ± 0.50 1.29 ± 0.50 NS

Fever (days) 1.75 ± 1.76 1.5 ± 2.11 NS

Diarrhea (days) 7.5 ± 3.6 6.7 ± 4.3 NS

Vomiting (days) 2.25 ± 2.13 1.3 ± 2.28 0.03

Ambulatory visits 1.88 ± 1.11 1.7 ± 0.75 NS

Hospitalization (days) 0.11 ± 0.5 0.27 ± 1.48 NS

No. of work days lost 2.65 ± 3.03 2.4 ± 3.65 NS

ER visits 0.23 ± 0.5 0.13 ± 0.35 NS

ics in the city of Rishon Lezion, one in the city of Holon, and 
one in the city of Modi'in).

Infants younger than 36 months who presented with acute 
gastrointestinal symptoms during the winter months (October 
2007 to January 2008) had their stool tested for RV at the clinic 
or at the central laboratory of Maccabi Health Services, using a 
rapid test (RotaStick One-Step, medNet GmbH, Germany). To 
avoid selection bias and since stool studies are not performed 
routinely, the clinicians participating in the study obtained stool 
specimens from all children who presented with acute gastro-
enteritis during the study. Acute gastroenteritis was defined as 
the onset of diarrhea within 5 days prior to the clinic visit with 
or without vomiting. The sensitivity of the test according to the 
manufacturer's information is 95% on average and the specific-
ity 99%. The parents were contacted by telephone 7–10 days 
later. The interview was conducted by a research coordinator 
specifically trained to administer the survey, using a standard 
questionnaire designed to collect clinical and resource utiliza-
tion data. Responders were asked to provide the following details 
relating to the RVGE episode: symptoms of illness (duration of 
fever, diarrhea and vomiting), number of physician contacts 
(including office visits and emergency room visits), medica-
tions administered, diaper usage, diet change, additional cases 
of gastroenteritis in the household, complications incurred, and 
hospitalizations. Finally, responders were queried regarding the 
number of days that the caregivers missed work.

The cost for workdays missed was calculated according 
to the average gross daily earning in Israel (360 shekels/day, 
equivalent of 67.4 euros; source: The Israeli Annual Statistic 
Report). Hospitalization cost was calculated according to the 
length of hospitalization, since in the Israeli health system the 
cost of hospitalization to the health management organiza-
tion is based on a fixed price for each hospitalization day 
(1800 NIS/day of hospitalization, source: The Israeli Annual 
Statistic Report). The cost in dollars and euros was calculated 
according to the following exchange rate: 1 euro = 5.34 NIS. 

Data regarding hospitalization rate and length of hospi-
talization of RVGE in Israel were taken from a recent study 
done in Israel [4].

The data were recorded on an EXCEL spreadsheet. 
Comparisons between the distribution of dichotomous and 
continuous variables were done by the chi-square test and 
Student’s t-test respectively. The study was approved by the 
ethics (Helsinki) committee of Wolfson Medical Center and 
Maccabi Health Services.

Results

During the study period 145 children aged 4–29 months 
(mean age 15 months) had their stool examined for RV; 71 

NIS = new Israeli shekels

stool samples (49%) tested positive for RV. Of these 71 fami-
lies of RV-positive infants 54 were contacted by telephone 
and cooperated with the telephonic interview. 

The patients' mean age was 15.5 ± 6 months (range 4–29). 
Age distribution was as follows: 5 infants were 0–6 months 
of age, 13 were 7–12 months old, 33 were 13–24 months old, 
and 3 children were 2–3 years old. 

The mean duration of fever was 1.7 days (range 0–7 days). 
Infants were examined 1.9 times on average (range 1–6) by 
their pediatrician during an RVGE episode and had on aver-
age 2.25 days of vomiting (range 0–7) and 7.5 days of diarrhea 
(range 3–21). Eighteen children (35.3%) were treated with 
probiotics, 4 (7.8%) with oral rehydration solutions, 2 (3.9%) 
with anti-vomiting agents and one infant was treated with 
antibiotics. Nine children were examined in the emergency 
department and three were hospitalized for RVGE.

A rice-enriched formula was used in 18 cases (35.3%) and 
8 infants (15.7%) had their formula changed to a lactose-
free diet. The average case of RVGE required 230% increased 
usage of diapers as compared to baseline consumption. The 
average workday loss was 2.65 days (range 0–11) per RVGE 
case. RVGE cases resulted in an additional 0.73 cases in the 
household (range 0–5 additional cases).

The clinical characteristics of children with RVGE and 
those with gastroenteritis who tested negative to rotavirus 
are presented in Table 1. There were no significant differ-
ences with regard to clinical features and resource utilization 
between RVGE and non-RVGE episodes except for vomit-
ing, which was significantly more prolonged in children with 
RVGE (2.25 vs. 1. 3 days on average respectively, P = 0.03).

The cost of each for the parameters included in this analysis 
(unit costs) is presented in Table 2. The calculated cost of an 
average case of RVGE seen at the pediatrician's office is 257.39 
euros. The major part of this cost (179 euros, 69.64%) was due 

Table 1. Clinical characteristics of children with rotavirus GE and those with GE who 
tested negative to rotavirus

Data are presented as mean ± SD
* Patients with rotavirus gastroenteritis RV(+)
** Patients with gastroenteritis who tested negative to rotavirus RV(-)
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gastroenteritis. Assessment of these costs is essential for 
determination of the cost-effectiveness of the new vaccines. 
Several analyses of the burden and cost of RVGE have been 
published. Ansaldi et al. [8] examined the 1 year cumulative 
incidence of gastroenteritis in a cohort of Italian children 
aged 0–5 years in order to define the clinical burden of RVGE. 
They found that one-third of gastroenteritis cases requiring 
an office visit or telephone consultation were due to rotavirus 
infection. Roberts and co-workers [9] examined the costs of 
cases of intestinal infections in general (including RVGE) 
for patients treated by general practitioners in England. 
According to their estimation, the average cost of a RVGE 
case was 183.6 euros. Giaquinto et al. [10] calculated the costs 
of community-acquired RVGE in seven European countries. 
They reported that the total societal cost per episode of RVGE 
ranged from 166 to 473 euros in the primary care setting, 
334–770 euros in the emergency room and 1525–2101 euros 
in the hospital setting. The mean number of workdays lost 
ranged from 2.3 to 7.5 days.

Lorgelly and colleagues [11] investigated the prevalence 
and the burden of RVGE in the community. Forty-eight 
percent of their sample was found to have RVGE, and the 
average total cost of a child presenting with RVGE was £141 
(162 euros). The average direct medical cost was £58.8 (67.5 
euros) and the average indirect cost was £82.3 (94.5 euros) 
per episode. 

Rotavirus is the reason for almost 4000 hospitalizations 
in Israel annually (2.7% of the annual birth cohort in Israel), 
and the average duration of hospitalization is 3.9 days [4]. 
In this study we looked at the burden and the cost of a typi-
cal RVGE episode presenting at the pediatrician's office in 
order to obtain the missing data necessary for determining 
the impact of RV infection in Israel, which is the burden of 
ambulatory RVGE cases. The intention of this study was not 
to examine in detail the clinical characteristics of RVGE; 
however, there were no significant differences with regard to 
clinical features and resource utilization between RVGE and 
non-RVGE episodes except for vomiting, which was signifi-
cantly more prolonged in children with RVGE (2.25 vs. 1. 3 
days on average respectively, P = 0.03).

According to our results, the cost of the average case 
of RVGE in Israel is 257 euros. The major part of this cost 
(69.64%, 179 euros) is due to the indirect cost to society 
incurred by the parental work loss associated with the 
child's illness. The other causes of this cost are hospitaliza-
tions (13.8%), emergency room visits (7.26%), medications 
and office visits (5.73%), and extra costs for purchasing new 
formula and diapers (3.62% of the total cost of an RVGE 
episode).

Our results reflect several characteristics of RVGE in 
Israel: In the peak winter season rotavirus causes about 50% 
of diarrhea episodes in infants younger than 3 years old that 

to work loss. The cost incurred by the health service was 63.4 
euros (24.6% of the total cost), and out-of-pocket expenditure 
incurred by the parents was estimated at 14.94 euros (5.8% of 
the total cost). The breakdown of costs is presented in Table 3.

Discussion 

The availability of two new rotavirus vaccines [6,7] promoted 
increased interest in the costs incurred due to rotavirus 

Cost in NIS Cost in euros

HMO costs

Office visits 19 3.55

ER visit 100 18.7

Hospitalizations 190 35.6

Medications 30 5.6

Total HMO cost 339 63.45

Cost to the household (Out-of-pocket) 

Medications (co-payment) 30 5.6

Extra diapers 25 4.67

New formula 25 4.67

Out-of-pocket cost 80 14.94

Indirect cost to society 

Work days lost 954 179

Total 1373 257.39

Table 3. Cost of an average case of RVGE seen in the pediatric clinic*

* Cost was calculated for one event of RVGE. 
# Hospitalization cost was calculated according to the data in ref.3 
NIS = new Israeli shekels, HMO = health management organization

Cost in NIS Cost in Euros

Office visit 38 7.12

ER visit 600 112.36

Hospitalizations 1800 337

Medications

Antibiotics 15 2.81

Antiemetics 6 1.12

Probiotics 70 13.1

Glucose electrolyte  solution 21 3.94

Peptobismol 14 2.62

Extra diapers 1 0.19

New formula 40 7.49

Work days lost 360 67.4

Table 2. The costs for the parameters of health care and indirect cost included in the 
analysis (unit costs)

*Cost of 1 day of hospitalization in a pediatric ward
#Gross daily earning in Israel
ER = emergency room

*

#

#
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necessitate office visits. Also, the average RVGE presenting 
to the pediatrician required almost two office visits. This 
relatively high rate of office visits may be partially due to the 
Israeli health system where a primary pediatrician visit is 
almost free of charge since it is completely covered by the 
medical insurance.

The limitations of this investigation include the num-
ber of patients included in the final analysis and potential 
bias of patient selection since only 76% of the 71 families 
of RV-positive infants were contacted for the interview. In 
addition, the cost of laboratory investigations was not added 
to this estimated burden; however, according to the clinical 
guidelines, stool analysis is not a routine procedure in the 
typical case of acute gastroenteritis in Israel.

 Our results indicate that the economic impact of the 
ambulatory cases is quite significant. These results may be 
helpful for cost-effectiveness analysis of rotavirus routine 
vaccination in Israel.
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Gram-negative Pseudomonas bacteria are opportunistic 
pathogens, and drug-resistant strains present a serious 
health problem. Srinivas et al. synthesized a family of 
peptidomimetic antibiotics that is active only against 
Pseudomonas. These antibiotics do not lyse the cell 
membrane but instead target an essential outer membrane 
protein, LptD, which plays a role in the assembly of 
lipopolysaccharide in the outer cell membrane. Activity 

in a mouse infection model suggests that the antibiotics 
might have therapeutic potential. In addition, LptD is widely 
distributed in gram-negative bacteria and so its validation as 
a target has the potential to drive development of antibiotics 
with a broader spectrum of activity against gram-negative 
pathogens.

Science 2010; 327: 1010

Eitan Israeli

Capsule

A family of peptidomimetic antibiotics for killing Pseudomonas

Prions are infectious proteins consisting mainly of PrPSc, 
a β sheet-rich conformer of the normal host protein PrPC, 
and occur in different strains. Strain identity is thought 

to be encoded by PrPScconformation. Li et al. found that 
biologically cloned prion populations gradually became 
heterogeneous by accumulating "mutants," and selective 
pressures resulted in the emergence of different mutants 
as major constituents of the evolving population. Thus, 
when transferred from brain to cultured cells, "cell-adapted" 

prions outcompeted their "brain-adapted" counterparts, and 
the opposite occurred when prions were returned from cells 
to brain. Similarly, the inhibitor swainsonine selected for a 
resistant substrain, whereas, in its absence, the susceptible 
substrain outgrew its resistant counterpart. Although prions 
are devoid of a nucleic acid genome (after translation), they 
are subject to mutation and selective amplification.

Science 2010; 327; 869

Eitan Israeli

Capsule

Darwinian evolution of prions in cell culture
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Ethical Dilemmas for Physicians in Time of War
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placed upon the physician by the state in 
times of war." It is the recognition of this 
conflict that is so notably absent from 
the recent Goldstone Report, which in- 
stead portrays the recent war in Gaza 
as one dimensional in its complexity, or 
lack thereof. 

In wartime, military physicians must 
juggle the interests of the patient with 
the interests of the state [3]. In the case 
of a country's soldiers, the interest of 
the state is to heal the patient as quickly 
as possible in order to put him back in 
harm's way, whereas the best interest 
of the patient might be to stay off the 
battlefield [4]. Patient autonomy is not 
discounted but is sometimes overrid-
den by other considerations [3]. In the 
case of a country's enemies, the physi-
cian's obligation is, once again, to his 
individual patient and yet, here as well, 
collective considerations may override 
individual ones. For instance, a patient 
posing a security risk might need to be 
secured, although the basic ground rule 
is that prisoners and detainees should 
be treated without being restrained un- 
less there is a real danger of escape or if 
the individual or the medical team is in 
danger [5].

The conflict of interest physicians 
often face in times of war is commonly 
referred to as "dual loyalty." As defined 
by the International Dual Loyalty Work- 
ing Group (a non-governmental body 
comprised of ethicists, physicians and 
lawyers), dual loyalty is "a clinical role 
conflict between professional duties to 
a patient and obligations, expressed or 
implied, real or perceived, to the inter-
ests of a third party such as an employer, 
insurer or the state" [6]. The fact that the 
definition includes perceived obligations 
makes it clear that at times it is the doc-

A lthough the World Medical Asso- 
ciation in its Regulations in Times 

of Armed Conflict [1] states that "medi-
cal ethics in times of armed conflict is 
identical to medical ethics in times of 
peace," as a rule, medical ethics and war 
are more akin to oil and water. This is 
not to say that medical ethics cannot 
and should not be upheld during times 
of conflict, but simply that the existence 
of conflict throws all our previously held 
notions regarding medical ethics into 
disarray. The very existence of certain 
wars and all forms of terrorism and 
their accompanying effects vitiate the 
context of an ethical society. 

As one researcher points out, "medi-
cal ethics in peacetime is not identical 
to medical ethics during war for two 
reasons. First, the hallmark principles 
that drive bioethical decision making 
in ordinary clinical settings are largely 
absent…second, the principles of con-
temporary just war may simply override 
bioethical concerns" [2]. 

Dr. Fred Rosner in his article appear-
ing in this month's issue [9] notes this 
dichotomy when he states that "During 
times of war, physicians are sometimes 
faced with the conflict of their profes-
sional duties to ensure the ethical prin-
ciples of beneficence, non-maleficence, 
patient autonomy and self-determina- 
tion, within the framework of the prop- 
er ethical conduct in the practice of 
medicine and the obligation and duties 

tor, not the state, who actually imposes 
these obligations on himself. This is be- 
cause as much as medicine strives to be 
apolitical, and in practice all patients are 
or should be treated equally, physicians 
do not operate in a vacuum and are 
themselves products of the societies in 
which they live. 

Even the Dual Loyalty Working 
Group recognizes that the physician's 
obligation to his or her individual 
patient, although primary, is not invio-
lable. Thus, there are situations where 
elevating state interests over individual 
interests might be justified. We see this 
in the civilian context; for instance, in 
cases of court testimony, health pro-
fessionals' breach of confidentiality 
in order to protect third parties from 
harm, or notification to public health 
authorities for health surveillance pur-
poses [4]. However, the Dual Loyalty 
Working Group, although recognizing 
the legitimacy of certain exceptions, 
states that "in all circumstances where 
departure from undivided loyalty takes 
place, what is critical to the moral 
acceptability of such departures is the 
fairness and transparency of the bal-
ancing of conflicting interests and the 
way in which such balancing is or is not 
consistent with human rights" [6].

Similarly, Edmund Pellegrino, chair of 
the U.S. President's Council on Bioethics, 
asserts that medical ethics are the same for 
civilian and military physicians, "except 
in the most extreme contingencies." In 
other words, the same code of medical 
ethics applies to all physicians; however, 
there might potentially be "extreme con-
tingencies" that would justify temporary 
suspension of this ethical code [7].

Of course, the necessary question 
in such a situation is who decides what 

physicians, war, ethical dilemmas, 
dual loyalty, torture 
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constitutes such a contingency. To allow 
the military commander to decide is an 
abrogation of medical ethical duty since 
such commander's primary responsibil-
ity is to protect his/her forces and defeat 
the enemy, rather than uphold medical 
ethics. On the other hand, the doctor 
might make a decision while unaware of 
security concerns or military necessity. 
The best option in such a case would 
seem to be to allow a senior medical 
official to make such decisions, or, if this 
is not possible, having such decisions 
be made jointly by both medical and 
military personnel, with the medical 
opinion having greater weight.

In point of fact, a prominent jurist 
and ethicist stated that the phrase "dual 
loyalty" is an oversimplified expression 
that cannot truly capture the conflict 
faced by military physicians [7]. In his 
view, basic human rights violations such 
as torture or experimentation without 
consent can never be justified; other, 
more subtle conflicts such as the best 
interest of a specific patient vs. best 
interest of the military (for instance, 
in certifying soldiers as fit to be rede-
ployed to the scene of conflict) must be 
approached with extreme caution and 
even apprehension. 

There are certain behaviors that 
are considered "beyond the pale" for 
doctors to be involved in whether in 
wartime or peacetime, among them 
torture. As an editorial in a leading 
medical journal stated, "Everyone must 
understand – doctors don't "do" torture" 
[8]. For this purpose, doctors need to be 
able to recognize torture and report it 

when necessary. The Istanbul Protocol 
is one such effort to achieve this goal, 
providing international guidelines for 
the documentation of torture, for inves-
tigating cases of alleged torture, and for 
reporting such findings. Even here, how-
ever, the line can be murky. As has been 
previously stated, no one would think of 
sanctioning a doctor who actively par-
ticipated in torture. But what if treating 
– and then reporting – a patient who has 
been tortured might place the patient in 
greater danger. Clearly, national medical 
associations have a major role in support-
ing and defending doctors who abide by 
the guidelines of the Istanbul Protocol 
and other international declarations on 
this matter, but the regime in which the 
doctor practices is, de facto, unquestion-
ably relevant. In some, reporting ethi-
cal violations might result in death. In 
others, mechanisms are set up to assist 
doctors faced with morally questionable 
situations [10].

Walking the line between "medical 
professional" and "military official" is 
not an easy one and, yet, perhaps it is 
specifically physicians, fortified with a 
strict ethical foundation, who are best 
able to navigate the two worlds. Being a 
physician does not, unfortunately, pro-
vide immunity from ethical violations; 
the Nuremberg trials and the London 
bombings were evidence of that. But 
the threshold is higher. What remains 
crucial is that one's role as physician be 
perhaps balanced with – but certainly 
not subsumed by – one's obligation to 
the state. As George Annas, a widely 
published national expert in the field of 

health law, bioethics and human rights 
said: one must be a physician "first, last 
and always" [7]. 
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“The scientific mind does not so much provide the right answers as ask the right questions”
Claude Lévi-Strauss (1908-2009), French anthropologist whose analysis of kinship and myth gave rise to structuralism  

as an intellectual force. Called the "father of modern anthropology," he is particularly well known for his rejection  
of history and humanism, his refusal to see western civilization as privileged and unique, his emphasis  

on form over content, and his insistence that the savage mind is equal to the civilized mind. 

“When dealing with passions one must beware of treating them passionately. A historian  
who chooses to become the enthusiastic spokesman of one side to a conflict  
inevitably risks a blurring of vision and a subversion of his credibility”

Benjamin Kedar (born 1938), Czeck-born Israeli historian
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key player in these associations, as a 
mediator not only of the biological effects 
of vitamin D, but of the regulation of vita-
min D metabolism itself, as well [7]. 

The possible involvement of vitamin 
D deficiency in the development of auto- 
immune diseases has recently gained 
interest. Epidemiological studies present 
evidence linking vitamin D deficiency 
with autoimmune diseases, such as rheu-
matoid arthritis, systemic sclerosis and 
systemic lupus erythematosus [8-10]. 
Prospective studies on the involvement 
of vitamin D in SLE are limited, but most 
of the existing cross-sectional studies 
show an inverse relationship between 
levels of vitamin D and disease activity 
[11,12]. When vitamin D was added in 
vitro, many immunological abnormali-
ties characteristic of SLE were reversed, 
suggesting that vitamin deficiency skews 
the immunological response towards the 
loss of tolerance [13]. In another study, 
although vitamin D deficiency was com-
mon among SLE patients and was found 
to be associated with both sun avoidance 
and extreme fatigue, this had no relation 
to SLE severity. Here, the authors were 
able to show that along with its beneficial 
effect in SLE, hydroxychloroquine therapy 
prevented vitamin D deficiency [14].

When immunomodulatory mecha-
nisms of vitamin D are discussed, many 
studies point to their ability to enhance 
the anti-inflammatory loop, namely, 
their ability to modulate T regulatory 
cell function. In this issue of IMAJ, Prietl 
et al. [15] question whether vitamin D 
supplementation increases Treg cell fre-
quency (% Tregs) of circulating CD4+ T 

SLE = systemic lupus erythematosus
Tregs = regulatory T cells

I nterest in vitamin D seems to be surg-
ing due to the increased number of 

studies suggesting that it could prevent 
a variety of chronic diseases. Many na- 
tional surveys have demonstrated a 
growing proportion of the population 
presenting with serum concentrations 
below the lower limit of 10 ng/ml, 
whereas less than 5% reached 30 ng/
ml, a level generally recommended for 
avoiding vitamin D insufficiency [1-3]. 

Vitamin D receptor has been found 
on many immune cells, such as mac-
rophages, dendritic cells, T and B cells, 
mainly after activation. The engagement 
of VDR on DCs was shown to shape 
DC phenotype and function, enhancing 
their tolerogenicity in adaptive immune 
responses. Tolerogenic DCs induced by 
a short treatment with VDR agonists 
promote CD4+CD25+FoxP3+ T regu-
latory cells, which are able to mediate 
transplantation tolerance and arrest the 
development of autoimmune diseases 
[4]. In addition, it has been shown that 
vitamin D inhibits pro-inflammatory 
processes by suppressing the over-activ-
ity of CD4+ Th1, Th2 and Th17 cells and 
the production of their related cytokines 
such as interleukin-2, interferon-gamma 
and tumor necrosis factor-alpha [5,6].

The receptor for the biologically active 
metabolite of vitamin D appears to be a 

VDR = vitamin D receptor
DCs = dendritic cells

cells in apparently healthy individuals. 
Following a supplementation of 140,000 
U at baseline, volunteers were assessed 4 
weeks (visit 1) and 8 weeks after baseline 
(visit 2). The authors demonstrated that 
in 46 study participants who completed 
the trial, 25(OH) D levels increased from 
23.9 ± 12.9 ng/ml at baseline to 45.9 ± 
14.0 ng/ml at visit 1 and 58.0 ± 15.1 ng/
ml at visit 2. Compared to baseline levels 
of %Tregs (4.8 ± 1.4), vitamin D supple-
mentation induced a significant %Tregs 
increase at study visit 1 and visit 2 (5.8 ± 
1.7, P < 0.001; and 5.6 ± 1.6, P < 0.001) 
respectively.

Recent studies linking vitamin D  

and Treg cells

Allergen-specific immunotherapy was 
shown to suppress allergen-induced 
airway manifestations in a mouse mo- 
del of allergic asthma. Moreover, aller-
gen immunotherapy induced IL -10-
dependent longlasting tolerance of 
ovalbumin-induced asthma manifesta-
tions, pointing to a role for Treg cells. 
Since immature tolerogenic DCs play a 
critical role in Treg cell generation and 
peripheral tolerance, it was intriguing 
to explore whether allergen immuno-
therapy could be improved by adding 
vitamin D, inhibiting the DC matura-
tion. In this regard Taher and colleagues 
[16] were able to demonstrate that 
1.25(OH)2 D3 potentiates the efficacy 
of immunotherapy and that the regula-
tory cytokines IL-10 and transforming 
growth factor-beta play a crucial role in 
the effector phase of this mouse model. 

Human IL-10-secreting Tregs (IL-10-
Tregs), which express low levels of 

IL = interleukin

vitamin D, T regulatory cells, 
autoimmunity
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CD4+CD25+ Treg-associated transcrip-
tion factor FoxP3, can be induced follow-
ing activation, through either polyclonal 
stimuli or a specific antigen presentation, 
in the presence of the glucocorticoid 
dexamethazone and the active form of 
vitamin D (1α,25-dihydroxyvitamin D3; 
1α,25VitD3). In a very recent study the 
stimulation of 1α,25VitD3-induced 
IL-10-secreting Tregs with toll-like recep-
tor-9 agonists, CpG oligonucleotides, 
resulted in decreased IL-10 and IFNγ 
synthesis and a concurrent loss of regu-
latory function. This suggests that TLR-9 
could be used to monitor and potentially 
modulate the function of 1α,25VitD3-
induced IL-10-secreting Tregs in vivo, 
and that this has implications in cancer 
therapy and vaccine design [17]. 

It is noteworthy that in addition to 
its systemic effect, topical vitamin D 
analogs such as calcipotrol were found 
to affect cutaneous immune responses. 
In this respect it was demonstrated that 
exposure of the skin to calcipotriol 
before transcutaneous immunization 
with OVA protein and CpG adjuvant 
prevents Ag-specific CD8+ T cell prim-
ing coincident with Langerhans cell 
depletion in the skin. Immunization 
through calcipotriol-treated skin 
induces CD4+CD25+ Treg cells that 
prevent subsequent Ag-specific CD8+ T 
cell proliferation and IFNγ production. 
In addition, it is suggested that ultravio-

IFNγ = interferon-gamma
TLR = toll-like receptor
OVA = ovalbumin

let B-induced tolerance is induced via a 
vitamin D receptor-dependent mecha-
nism since vitamin D receptor knockout 
mice failed to increase FoxP3+ Tregs in 
their peripheral draining lymph node 
following irradiation [18]. 

In conclusion, the impact of the 
vitamin D pathway on immune func-
tion, including its therapeutic effects on 
IL-10, Tregs, and toll-like receptors with 
respect to its influence on both autoim-
mune diseases and cancer should be 
further elucidated. 
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The gastrointestinal (GI) tract is particularly sensitive to damage 
by ionizing radiation. Despite decades of study, fundamental 
questions such as which cells and which molecular 
mechanisms mediate this GI damage remain a source of 
controversy. Studying a series of genetically manipulated 
mice, Kirsch et al. conclude that GI epithelial cells, rather than 
endothelial cells, are the critical cellular targets of radiation 
damage and that apoptosis (a well-studied mechanism of 

cell death) is not a major contributor to the damage. Rather, 
an alternative cell-death pathway whose activity is inhibited 
by the tumor suppressor protein p53 appears to mediate GI 
damage. Further insights into this pathway may assist the 
development of medical countermeasures for preventing and 
treating radiation-induced tissue damage.

Science 2010; 327: 593
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The Use of Steroids in Epilepsy: Time for a reappraisal?
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The use of steroids in epilepsy began 
as far back as the 1960s [7]. Prednisolone, 
ACTH (adrenocorticotropin), methyl-
prednisolone, hydrocortisone and defla-
zacort have been prescribed for different 
epileptic syndromes, namely, those types 
of epilepsies that are characterized not 
only by seizures but, most importantly, by 
the cognitive dysfunction and/or deterio-
ration noted in these patients. This group 
of epilepsies, known as encephalopathic 
epilepsies, mostly affects infants and chil-
dren and includes infantile spasms (West 
syndrome), Landau-Kleffner syndrome, 
Lennox-Gastaut syndrome, myoclonic 
epilepsies, and myoclonic-astatic epilepsy 
(Doose syndrome) [6,8]. The reported 
efficacy of steroids in these syndromes 
varies among the different reports [9-13]. 
However, of all these conditions, infan-
tile spasms (especially those cases with 
no previous brain structural damage or 
not caused by a severe inborn error of 
metabolism) is the only syndrome that 
consistently shows an excellent response 
to steroids, namely ACTH [14]. 

Apart from their use in epileptic 
encephalopathies, steroids have been 
used with varying success in other epi- 
lepsy syndromes for which there is 
evidence or suspicion of inflammatory 
or immune mechanisms. Rasmussen 
encephalitis, a severe progressive focal 
epilepsy with cognitive and motor dete-
rioration [15] and ESES (electrical status 
epilepticus in sleep) [16], are two exam-
ples of such syndromes. Corticosteroids 
are only partially effective in most cases, 
although dramatic improvement in spe-
cific patients may occur. 

Although many pediatric neurolo-
gists and epileptologists do use steroids 
in encephalopathic epilepsy syndromes 
with anecdotal success, a recent Cochrane 

E pilepsy is a heterogeneous disease 
with multiple etiologies, either ac- 

quired or congenital. The disease may be 
symptomatic to previous central nervous 
system insults or to acute brain derange-
ment, or it can result from genetic 
causes at the molecular level [1]. Many 
epileptic patients, particularly children, 
can be classified into specific epilepsy 
syndromes. This approach allows for 
better understanding of the natural 
course and prognosis of the disease in 
a specific patient and helps determine 
the best treatment for the child [1,2]. 
Traditionally, the treatment of epilepsy 
has adopted a pragmatic approach aimed 
at reducing the number of seizures or 
their total elimination, without neces-
sarily influencing the pathophysiology of 
the disease. Thus, anti-epileptic drugs are 
mostly prescribed for the sole purpose of 
controlling seizures [1].

As one-quarter of epilepsy patients 
do not respond satisfactorily to AEDs, 
different therapeutic approaches have 
been introduced, either as seizure-
prevention treatments such as the 
ketogenic diet [3] and vagus nerve 
stimulation [4] or, whenever possible, to 
cure the disease by surgical means [5]. 
Corticosteroids, well known for their 
anti-inflammatory and anti-immune 
properties, have been used with variable 
results in different epilepsy types [6].

AEDs = anti-epileptic drugs

Review based on a search for randomized 
controlled trials found no evidence for 
the efficacy or safety of corticosteroids in 
treating childhood epilepsies [6].

Childhood absence epilepsy (petit 
mal) is characterized by brief absence 
seizures with a distinct electroencepha-
lographic pattern. In its classic form it is 
believed to be a genetic condition. Most 
patients are cognitively normal and the 
disease tends to resolve spontaneously 
within months to a few years. While the 
majority of children respond to AEDs 
[17], some children depict an atypical 
course characterized by either lack of 
response to medications, a tendency to 
develop absence status epilepticus, or 
an evolution to severe forms of epilepsy, 
including convulsive seizures [18-20].  

In this issue of IMAJ, Lichtenfeld 
et al. [21] report on the successful use 
of methylprednisolone in a 7 year old 
girl with a 2 year history of typical petit 
mal. However, despite the expected 
good response to AEDs and good prog- 
nosis, her absences had proved refrac-
tory to four very effective AEDs. A brief 
trial of the ketogenic diet was stopped 
as the child had major difficulty com-
plying with this strict diet. Hence, 
methylprednisolone as pulse therapy 
was administered with marked clinical 
and EEG improvement within days. An 
intermittent course of oral prednisone 
was then implemented for 6 weeks. By 
the time of the report, the patient had 
remained seizure-free for 8 months.  
As the authors rightfully point out, the 
effective use of glucocorticoids in child-
hood absence epilepsy has not been 
previously reported.

The marked success of methylpred-
nisolone in this case should be inter-
preted with caution. First, as previously 

epilepsy, absence seizures, 
corticosteroids
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mentioned, most typical cases of petit 
mal respond to conventional AEDs. 
Therefore, the likelihood of this child 
representing an atypical case is quite 
high. Second, although the etiology 
of many atypical childhood absence 
cases is unknown, it is quite likely that 
an autoimmune or an inflammatory 
process plays a role in this particular 
case, leading to an impressive clinical 
response to steroids. Cases misinter-
preted as primary (genetic) generalized 
epilepsies have indeed been associated 
with autoimmune, steroid-responsive 
conditions such as Hashimoto thyroidi-
tis [22] and antiphospholipid antibody 
syndrome [23]. Nevertheless, this is an 
important report since it broadens the 
therapeutic armamentarium for chil-
dren with atypical/refractory absence 
epilepsy.
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Interleukin-7 receptor (IL-7R) is genetically associated with 
susceptibility to multiple sclerosis. Liu and collaborators found 
that IL-7 is essential for survival and expansion of pathogenic 
T helper type 17 (TH17) cells in experimental autoimmune 
encephalomyelitis (EAE). IL-7 directly expanded effector TH17 
cells in EAE and human TH17 cells from subjects with multiple 
sclerosis, whereas it was not required for TH17 differentiation. 
IL-7R antagonism rendered differentiated TH17 cells susceptible 
to apoptosis through the inhibition of Janus kinase-signal 
transducer and activator of transcription-5 (JAK-STAT5) pathway 
and altered expression of the prosurvival protein Bcl-2 and 

the proapoptotic protein Bax, leading to decreased severity 
of EAE. In contrast, TH1 and regulatory T (Treg) cells were less 
susceptible to or not affected by IL-7R antagonism in vivo. The 
selectivity was attributable to minimal expression of IL-7Rα in 
Treg cells and correlated with a high level of Socs1 (encoding 
suppressor of cytokine signaling-1) expression in TH1 cells. The 
study reveals a unique, previously undescribed role of IL-7–IL-
7R in TH17 cell survival and expansion and has implications in 
the treatment of autoimmune disease.

Nat Med 2010; 16: 191
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“The heart has reasons that reason cannot know”
Blaise Pascal (1623-1622), French mathematician, physicist, and Catholic philosopher. Pascal's earliest work was in the  

natural and applied sciences where he made important contributions to the construction of mechanical calculators.
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Capsule endoscopy is the latest evolution in gastrointestinal 
endoscopy and the first to enable complete investigation of 
the small bowel. Recent new developments in the field of 
capsule endoscopy include the esophageal capsule (PillCam 
ESO™) and the colonic capsule (PillCam Colon™). The 
esophageal and colonic capsules have two heads with two 
lenses and cameras. The new capsules have the capability of 
taking more frames from both sides. The indications for the 
esophageal capsule examination are diagnosis and follow-
up of Barrett's esophagus and esophageal varices. The 
colonic capsule can be used for colorectal cancer screening 
and for incomplete colonoscopy. Regarding other new 
technologies, continuous quality control is needed for the 
performance, appropriateness of the indications, diagnostic 
yield, procedure-specific outcome assessment, and cost-
effectiveness. 
		  IMAJ 2010; 12: 178–180
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Capsule Endoscopy: No Longer Limited to the Small Bowel
Yaron Niv MD FACG AGAF

Department of Gastroenterology, Rabin Medical Center, Petah Tikva, and Sackler Faculty of Medicine, Tel Aviv University, Ramat Aviv, Israel

Abstract:

Key words:

T he capsule endoscopy (Given Imaging, Yokneam, Israel) 
was first launched in 2000 and elicited much interest, 

being the best diagnostic procedure, with the highest diag-
nostic yield for small bowel pathology [1-3]. In the last few 
years new developments in the field of capsule endoscopy 
include the new generation of small bowel capsules (PillCam 
SB2™), the esophageal capsule (PillCam ESO™) and colonic 
capsule (PillCam Colon™) 
(all produced by Given 
Imaging, Israel). The new 
small bowel capsule has a 
wider lens angle and more 
frames per second, and the esophageal and colonic capsules 
have two heads with two lenses and cameras.  

 	The diagnostic system consists of three main elements: 
capsule, data recorder, and work station. The capsule contains 
an optical dome, lens, light source, battery, transmitter and 
antenna. There is a view of 140–170 degrees with 8 times 
magnification. Endoscopy begins when the patient ingests 
the capsule with a glass of water and pictures are taken every 
second for 20 minutes (the esophageal capsule) to 10 hours 

(the colonic capsule). We thus collect thousands of pictures 
and run them as a video. Interpretation by an expert takes 
some 30 minutes to an hour.

The esophageal capsule – PillCam ESO

The esophageal capsule has a double head with the potential 
of 14 frames per second. The new-generation capsule endos-
copy SB2 takes 18 frames per second. The battery life is only 
20 minutes. The capsule has two cameras, each taking seven 
frames per second in the first 10 minutes, then four frames in 
the remaining 10 minutes. The patient does not need sedation, 
there is no recovery time, and no intubation or insufflation is 
used. The two FDA-approved indications for the esophageal 
capsule are screening and follow-up of esophageal varices 
and screening for Barrett’s esophagus in gastroesophageal 
reflux patients. According to the guidelines of the American 
Society of Gastrointestinal Endoscopy, established cirrhosis 
and cholestatic liver disease with a low count of platelets are 
clear indications for esophagogastroduodenoscopy [4]. Large 
varices dictate treatment with propranolol or ligation. Capsule 
endoscopy may replace EGD for diagnosis of varices. Grading 
of varices according to the capsule endoscopy study is sim-
pler than that of EGD. Three grades were evaluated: C0 = no 
varices, C1 = small and non-tortuous varices < 25% of the 
circumference of the frame, and C2 = large varices > 25% of 
the frame circumference. A recent multicenter international 
study with PillCam ESO prior to EGD was performed in 97 
cirrhotic patients [5]. EGD was performed within 48 hours by 
endoscopists blinded to the results of capsule endoscopy, while 

the PillCam ESO study was read 
by a blinded second investigator. 
Complete agreement was dem-
onstrated in 84 of the 97 patients. 
The sensitivity and specificity of 

the capsule endoscopy for esophageal varices were 86.6% and 
86.7%, respectively. A recent study demonstrated 79% sensi-
tivity and 94% specificity of capsule endoscopy for Barrett’s 
esophagus in 77 patients [6]. However, these results could 
not be demonstrated in another recent paper and there was a 
significant variation between observers. 

FDA = Food and Drug Administration
EGD = esophagogastroduodenoscopy

New developments in the field of capsule 
endoscopy – esophageal capsule (PillCam 
ESO) and colonic capsule (PillCam Colon) 
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The colonic capsule – PillCam Colon

The colonic capsule was ready for research in 2006 and had 
been studied by Israeli, American and European groups 
of investigators [7-11]. The capsule had great potential for 
colorectal cancer screening since the procedure is not inva-
sive.  The first generation of 
the colonic capsule had two 
cameras on both heads, tak-
ing four frames per second. It 
is 5 mm longer than the small 
bowel capsule. The main limi-
tation of this examination is 
the colonic preparation before 
the procedure as the colon must be perfectly clean without 
any remnants of stool. Sedation is not needed, and radiation, 
intubation and insufflation are not involved. The capsule pro-
cedure may become the first-line examination of the colon. It 
can be performed instead of colonoscopy when there is a con-
traindication to colonoscopy, is suitable for people unwilling 
to undergo colonoscopy or complete failed colonoscopy, and 
it can be used for screening colitis patients. It is believed that 
compliance for capsule endoscopy as a screening tool will be 
higher than for colonoscopy. Using the Markov model for 
cost-effectiveness, Hassan and colleagues [12] calculated that 
PillCam Colon will be cost-effective for screening colorectal 
cancer if compliance is 30% more than for colonoscopy, and 
when tiny polyps will be ignored.   

 	In an Israeli prospective controlled study, capsule colonos-
copy was performed in 91 patients for various indications and 
the results were compared 
to those of colonoscopy [7]. 
Polyps were found in 76% of 
the capsule procedures and 
in 80% of colonoscopies. 
Sensitivity for any polyp was 
calculated to be 56%, 76%, 
79% and 76% in the Israeli, Belgian, American and European 
multicenter study, respectively [7-10]. In a recently published 
European multicenter study of 328 patients [11], the sensitivity 
and specificity of capsule endoscopy for detecting polyps ≤ 6 
mm in size were 64% (95% confidence interval 59–72) and 
84% (95% CI 81–87), respectively, and for detecting advanced 
adenoma sensitivity and specificity were 73% (95% CI 61–83) 
and 79% (95% CI 77–81) respectively. Of 19 cancers detected 
by colonoscopy, 14 were detected by capsule endoscopy (sen-
sitivity 74%, 95% CI 52–88). For all lesions, the sensitivity of 
capsule endoscopy was higher in patients with good or excel-
lent colon cleanliness compared to those with fair or poor 
colon cleanliness. 

CI = confidence interval

Limitations and contraindications

The absolute contraindications for all kinds of capsules are 
known. These include stricture/obstruction, swallowing dis-
order, pseudo-obstruction, severe motility disorder, presence 
of pacemaker or defibrillator, and magnetic resonance imaging 

examination [13]. Relative con-
traindications are pregnancy, 
numerous diverticuli, Zenker’s 
diverticulum, gastroparesis, 
and previous pelvic/abdomi-
nal surgery. Rondonotti and 
co-workers [14] described the 
complications, limitations and 

failure of small bowel capsule endoscopy, which may apply also 
to the other capsules. In their study of 733 consecutive cases 
they found some problems in 174 (23.7%), including capsule 
retention in 1.9%. Reviewing the literature on capsule retention 
in the small bowel in different situations, Eliakim [15] noted 
that when bowel obstruction was suspected capsule retention 
was found in 21% of cases. It is important that patients be 
properly informed about this potential adverse event and its 
consequences.

Conclusions

Capsule endoscopy of the esophagus and colon are new pro-
cedures with moderate sensitivity and specificity. Capsule 
endoscopy of the esophagus is indicated for screening and 
surveillance of Barrett’s esophagus and varices. Capsule 

endoscopy of the colon may 
be indicated for colonic pol-
yps and cancer diagnosis and 
screening. Continuous quality 
control is needed in a new 
procedure for performance, 
appropriateness of the indica-

tions, diagnostic yield, procedure-specific outcome assess-
ment and cost-effectiveness. 
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Indications for the esophageal capsule 
examination are diagnosis and follow-up 
of Barrett's esophagus and esophageal 
varices. The colonic capsule may serve 
for colorectal cancer screening and for 
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Crohn's disease is a debilitating autoinflammatory disease 
of the gastrointestinal tract. Genome-wide association 
studies have demonstrated strong links between Crohn's 
disease and polymorphisms in genes involved in microbial 
recognition (NOD2) and autophagy (ATG16L1), which is a 
broad-spectrum intracellular degradation pathway. How 
microbial recognition and autophagy might intersect, 
however, has been unclear. Travassos et al. (Nat Immunol 
2010; 11: 55) and Cooney et al. (Nat Med 2010; 16: 90) 
found that NOD2 detection of bacterial peptidoglycans 
results in the recruitment of ATG16L1 to sites of bacterial 
entry at the plasma membrane. This aids in the formation 
of autophagosomes, a process that promotes bacterial 

degradation and leads to the presentation of bacterial 
antigens to CD4+ T cells. Both groups then went on to 
connect these events to Crohn's disease. Using cells either 
from Crohn's disease patients expressing the disease-
associated variants of NOD2 or ATG16L1 or from mice 
homozygous for a NOD2 disease-associated variant, they 
observed deficits in ATG16L1 localization to the plasma 
membrane, autophagy induction, antigen presentation 
and bacterial clearance. Together, these studies suggest 
that bacterial persistence, due to impaired autophagic 
degradation, may be an important driver in the pathogenesis 
of Crohn's disease.

Eitan Israeli
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Endoscopic capsule developer Given Imaging Ltd. unveiled 
its next-generation Pillcam Colon at the Gastro 2009 
Conference in London. The Pillcam Colon2 is an advance 
on the Pillcam Colon1, and is aimed at being more patient 
friendly, as well as providing better visualization of the 
colon. The Pillcam Colon2 includes proprietary innovative 
technologies, including intelligent functionality and superior 
imaging, designed to provide physicians with clear and 
precise views of the colon and polyps of interest. The device 
has two-way communication to improve the capsule's motion 

and imaging. The number of images has been increased to 
35 frames per second from four frames per second. Advanced 
optics provides a 1720 of field of view offering a near 3600 
view of the colon. A study comparing Pillcam Colon2 and 
conoloscopy at five hospitals in Israel showed a sensitivity 
of 89% and specificity of 76% in detecting polyps ≥ 6 mm, 
and a sensitivity of 88% and specificity of 89% in detecting 
polyps ≥ 10 mm. The study included 98 patients with risk or 
warning symptoms of colon disease.

Israel High-Tech & Investment Report January 2010

Capsule

Given unveils next-generation colon Pillcam

“A man's ethical behavior should be based effectually on sympathy, education, and  
social ties; no religious basis is necessary. Man would indeed be in a poor way if  
he had to be restrained by fear of punishment and hope of reward after death”

Albert Einstein (1879-1955), Nobel laureate for Physics
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clusters of absence seizures. The patient 
was born after an uncomplicated preg-
nancy by spontaneous delivery and an 
uneventful perinatal period. Growth and 
development were normal and she was 
in second grade in a regular school. Her 
medical history included right nephrec-
tomy because of a dysplastic kidney.

Since she was 5 years old her parents 
noted multiple daily episodes of staring, 
sometimes associated with rhythmic 
movements of the eyelids lasting 10–15 
seconds. An electroencepalograph 
study revealed the typical pattern of 
generalized three per second spike and 
wave complexes. Therapeutic trials with 
ethosuximide 20 mg/kg/day, valproic 
acid 50 mg/kg/day, lamotrigine 5 mg/
kg/day and topiramate 5 mg/kg/day 
failed to control the seizures.

On admission, the physical and neuro- 
logic examinations were within normal 
limits. Treatment with levetiracetam 50 
mg/kg/day was begun and a subsequent 
video-EEG study recorded numerous 
clinical and electrical epileptic episodes 
of absence seizures. At that point, an 
attempt was made to introduce the 
ketogenic diet. However, the diet was 
stopped after a week due to poor com-
pliance of the patient and the family.

Subsequently, a 5 day course of IV 
methylprednisolone 30 mg/kg/day was 
started, with normal vital signs and 
blood electrolyte values throughout 
treatment. A dramatic clinical improve-
ment was observed 2 days after the last 
dose. The video-EEG study revealed a 

EEG = electroencepalograph

For Editorial see page 176

T he medical treatment of epilepsy is 
effective in the majority of patients, 

resulting in seizure control and a normal 
lifestyle. However, about 25% of patients 
are refractory to treatment with anti-epi-
leptic drugs. In these patients, other ther-
apeutic measures are considered, such as 
epilepsy surgery, vagal nerve stimulation, 
ketogenic diet, and drugs rarely used in 
epilepsy such as steroids and immuno-
globulins. Steroids and adrenocortical 
hormones have been used, particularly 
in infantile spasms (West syndrome). In 
addition, there are a few reports on the 
use of oral steroids in children with other 
forms of intractable epilepsy, including 
absence seizures [1,2]. But there are no 
reports on the use of intravenous steroid 
pulse therapy in children with refractory 
absence epilepsy.

We present a young girl with absence 
seizures resistant to all syndrome-appro-
priate anti-epileptic drugs, who showed 
a dramatic clinical and electrophysi-
ological improvement after IV pulse 
therapy with methylprednisolone.

Patient Description

A 7 year old girl with absence seizures 
was admitted to the pediatric neurology 
department because of multiple daily 

significant decrease in the amount of 
epileptiform activity, now noted mostly 
during sleep. At discharge, the patient 
was advised to continue with a combi-
nation of daily levetiracetam and oral 
prednisone 2 mg/kg/day for 2 consecu-
tive days each week for another 6 weeks. 
No adverse effects were reported and 
the patient continued to be seizure-free 
during a follow-up period of 8 months. 

Comment

Adrenocorticotropic hormone and corti-
costeroids have been used for many years 
in the treatment of infantile spasms (West 
syndrome). According to retrospective 
studies, both drugs are effective and can 
lead to reduced frequency or cessation of 
infantile spasms and to normalization of 
the EEG in 50–75% of patients, usually 
within a week or two [3]. Several stud-
ies report similar efficacy of ACTH and 
prednisone, although others suggest a 
better outcome in patients treated with 
ACTH.

The anticonvulsant mechanism of 
action of corticosteroids is unknown. 
ACTH has both endocrine and neu-
romodulatory properties. Its effects on 
infantile spasms could be exerted sys-
temically via the brain adrenal axis with 
suppression of corticotropin-releasing 
hormone or through a direct anticon-
vulsant effect [1,4,5]. 

It was suggested that ACTH affects 
membrane stabilization and modulates 
neuronal excitability via the gamma-

ACTH = adrenocorticotropic hormone

epilepsy, intractable seizures, 
methylprednislone
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aminobutyric acid receptor, while oth-
ers postulated that ACTH acts on the 
cholinergic system. The use of corticos-
teroids in the treatment of other epilep-
tic syndromes beyond infancy has been 
limited and only a few studies have been 
reported [1,4,5]. Snead and colleagues 
[3] described their experience in 64 
children with intractable epilepsy other 
than infantile spasms, treated with either 
ACTH or prednisone. Most patients 
had myoclonic seizures. Treatment 
was successful in 74% of those treated 
with ACTH and in none of the patients 
treated with prednisone. These results 
led to the assumption that ACTH has 
a direct effect on neuronal function. 
Hasaerts and Dulac [4] presented a 
retrospective study of 32 children with 
secondary generalized epilepsy treated 
with hydrocortisone 5 mg/kg/day for 1 
month, tapered over 6 months. Half of 
the children demonstrated a significant 
reduction in seizure frequency and 66% 
showed improvement in their cognitive 
abilities.

Verhelst et al. [1] reported their ex- 
perience with steroids in 32 children 
with intractable epilepsy, demonstrat-

ing a decrease in seizure frequency in 
47% of the children, of whom 25% were 
seizure-free. In this study, no correlation 
between seizure type and outcome was 
demonstrated. Reviewing their experi-
ence with 15 patients treated with ACTH 
for intractable generalized seizures, 
Okumura et al. [5] demonstrated signifi-
cant improvement in 13 of 15 patients; 
however, its efficacy was often transient.

In all these studies, the patients were 
treated for at least several weeks with 
various regimens of oral corticosteroid 
preparations, and they continued treat-
ment despite significant adverse events 
such as increased weight, improved 
appetite, behavioral disturbances and 
hypertension. Our patient was resistant 
to all syndrome-appropriate anti-epilep-
tic drugs and failed to comply with the 
ketogenic diet. 

The rationale for using an IV course 
of steroids was based on its short dura-
tion, anticipation of fewer side effects, 
and the availability of video-EEG moni-
toring throughout treatment. Indeed, 
our patient had no side effects during 
the 5 day course of treatment, and an 
immediate improvement, both clinical 

and electric, was noted. To the best of 
our knowledge, this is the first report 
on the use of IV steroids in intractable 
absence seizures. We suggest that IV 
methylprednisolone is an effective and 
safe treatment in children with intrac-
table absence seizures. 
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Autoreactive CD4+ T cells are involved in the pathogenesis of 
many autoimmune diseases, but the antigens that stimulate 
their responses have been difficult to identify and in most 
cases are not well defined. In the non-obese diabetic 
(NOD) mouse model of type 1 diabetes, Stadinsk et al. have 
identified the peptide WE14 from chromogranin A (ChgA) 
as the antigen for highly diabetogenic CD4+ T cell clones. 
Peptide truncation and extension analysis shows that WE14 

binds to the NOD mouse major histocompatibility complex 
class II molecule I-Ag7 in an atypical manner, occupying 
only the carboxy-terminal half of the I-Ag7 peptide-binding 
groove. This finding extends the list of T cell antigens in type 
1 diabetes and supports the idea that autoreactive T cells 
respond to unusually presented self peptides.

Nat Immunol 2010; 11: 225 

Eitan Israeli

Capsule

Chromogranin A is an autoantigen in type 1 diabetes

“Do not condemn the judgment of another because it differs  
from your own. You may both be wrong”

Dandamis (4th C BCE), Indian sage with whom Alexander the Great consulted 

“I have yet to hear a man ask for advice on how to combine marriage and a career”
Gloria Steinem (born 1934), American feminist, journalist, and social and political activist. A prominent writer and political figure, 

Steinem is considered one of American history's most important women and one of the most transformative figures of the  
twentieth century. She has founded many organizations and projects and has been the recipient of many awards and honors.



Case Communications

 183

IMAJ • VOL 12 • march 2010

other disorders. It is crucial to identify 
the classic signs and symptoms associ-
ated with scurvy since it is a fatal but 
easily curable disease. 

We describe the signs and symptoms 
of a patient with scurvy, and discuss the 
causes of vitamin C deficiency, the dif-
ferential diagnosis and the treatment.

Patient Description

A 43 year old woman was admitted due 
to right knee pain and recent onset of 
a rash on the lower limbs. She suffered 
chronic leg pain that had recently wors-
ened and was accompanied by extensive 
bruising of the legs. In the preceding 
2–3 months she had also experienced 
increased fatigue. She did not have fever, 
night sweats, dysphagia, nausea, emesis, 
dyspnea, or cough. There had been no 
exposure to insects and no recent travel. 
She denied any history of trauma. Her 
family reported that she suffered from 
an eating disorder since adolescence.

On physical examination, she appear- 
ed cachectic with very poor dentition 
and marked gingival hypertrophy. Exam- 
ination of the heart, lungs and abdomen 
was normal. Ecchymosis on the lower 
extremities and an erythematous rash, 
not painful or itchy, from the dorsa of the 
feet to the tops of the thighs was evident. 
The rash was not raised or excoriated 
[Figure]. The right knee was swollen and 
painful but there was full range of pas-
sive motion in all joints of the arms and 
legs. Reflexes were normal, but she had 
difficulty standing on her feet. 

Laboratory test results revealed nor-
mocytic anemia with hemoglobin of 8.4 
g/dl, hematocrit 25.5% and mean cor-
puscular volume 79.9 fl. Platelet count 
was 320,000 µl, prothrombin time 24 

S curvy, one of the earliest recorded 
diseases in humans, was first de- 

scribed in the Ebers papyrus in 1550 BC. 
Historically, scurvy is known as an illness 
affecting sea voyagers. Between 1500 BC 
and 1800 AD, scurvy killed more sailors 
than all other diseases and disasters 
combined. Its successful treatment with 
oranges and lemons was established by 
the Scottish surgeon James Lind in one 
of the first recorded clinical controlled 

trials, published in 1753. It was not until 
1931 that Albert Szent-Györgyi discov-
ered and identified the anti-scorbutic 
factor in citrus fruits and potatoes. The 
anti-scorbutic factor was initially called 
hexuronic acid and was subsequently 
renamed vitamin C [1].

Vitamin C deficiency is rarely seen 
today. When it occurs, diagnosis might 
be difficult as the condition can mimic 

seconds, and international normalized 
ratio 1.09. Serum electrolytes, lactate 
dehydrogenase, albumin, total protein, 
renal and liver function tests, as well as 
ferritin, vitamin B12 and folate levels 
were all within normal ranges. Anti-
nuclear antibody titer, rheumatoid fac-
tor, and complement C3 and C4 levels 
were normal. Tests for perinuclear 
antineutrophil cytoplasmic antibodies, 
cytoplasmic ANCA, and cryoglobulin 
were negative. Radiographic studies 
of the right knee showed metaphyseal 
irregularities and periosteal reactions 
along the metaphysis. 

The combination of acquired limb 
pain, non-palpable non-thrombocyto- 
penic purpuric rash and gingival hyper-
trophy raised several differential diagno-
ses. Coagulation disorders were ruled out 
due to the normal platelet count and pro-
thrombin time and partial thromboplas-
tin time values. There were no blasts on 
blood smear. Since the purpuric rash was 
not palpable and the serological markers 
were negative, vasculitis and cryoglobu-
linemia were ruled out. Because of her 
symptoms, physical signs and social 
history, the level of vitamin C was mea-
sured. It was almost undetectable at 0.1 
mg/dl (normal 0.6–2 mg/dl).

Once the diagnosis of scurvy was 
established, the patient was started on 
vitamin C, 500 mg twice a day. After 
only 3 days of supplementation, she was 
able to stand up and walk. The ecchy-
moses and petechiae subsided. 

Comment

Although much decreased in preva-
lence, scurvy still exists in industrial-

ANCA = antineutrophil cytoplasmic antibodies

scurvy, vitamin C, bone pain, purpuric 
rash, gingival hypertrophy
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ized societies. The diagnosis of scurvy 
is generally based on clinical features, 
dietary history, and the rapid resolution 
of signs and symptoms after vitamin C 
supplementation. Laboratory investiga-
tions may not be necessary to diagnose 
scurvy but are useful to confirm com-
plicated cases. A serum level below 0.15 
mg/dl is suggestive for scurvy [1]. 

Many signs and symptoms of vitamin 

C deficiency are related to its essential 
role in collagen synthesis. Mature col-
lagen is composed of three polypeptide 
molecules in a triple helix. The polypep-
tides lysyl and prolyl use vitamin C as a 
cofactor for hydroxylation. The absence 
of hydroxylysyl and hydroxyprolyl resi-
dues renders the polypeptide unstable 
and unable to self-assemble into rigid 
triple helices [1]. This defect in collagen 
results in blood vessel fragility and poor 
wound healing, leading to the most 
common symptoms, bruising and pedal 
edema. Systemic symptoms include las-
situde and fatigue (as was noted in this 
case), and neurologic symptoms such 
as depression and vasomotor instabil-
ity. Gingival swelling, hemorrhage, and 
bone disease due to subperiosteal bleed-
ing are also common [1,2]. 

More than 90% of the vitamin C in 
western diets derives from fruits and 
vegetables. A single orange contains 

50 mg of vitamin C. Dietary surveys 
indicate that the average daily vitamin 
C intake in the United States is about 
75–85 mg in adults. Opinions regarding 
the recommended daily intake differ, 
with values ranging from 30 to 200 mg. 
The United Kingdom and the World 
Health Organization suggestion of 30 
mg rests on the belief that an amount 
three times the minimum necessary to 
prevent scurvy should provide sufficient 
safeguards for the population. The 
minimal daily requirement of vitamin C 
to prevent scurvy, based on the British 
experiments, is 10 mg or less [3]. The 
treatment of scurvy involves increased 
vitamin C intake. Correcting the deficit 
and replenishing body stores requires 
100 mg three times a day [4].

Olmedo et al. [5] conducted a ret-
rospective record review to identify 
patients with scurvy treated between 
1976 and 2003 at the Mayo Clinic. Eight 
of the 12 patients were women and the 
average age was 48 years. Follow-up 
was available for six who were treated 
with vitamin C supplementation; five 
showed complete resolution of symp-
toms. The most common causes were 
concomitant gastrointestinal disease 
(e.g., colitis), poor dentition, food fad-
dism, and alcoholism. Cancer patients 
on chemotherapy who have increased 

nausea and diarrhea are also at risk, 
as are patients on hemodialysis since 
vitamin C is not reabsorbed by the kid- 
neys. Psychiatric disorders (e.g., depres-
sion, schizophrenia, or anorexia as our 
patient had) have also been recognized 
as putting patients at risk for insufficient 
vitamin C intake [4]. 

Scurvy is rarely seen in modern times 
and is often underdiagnosed. Never- 
theless, its signs and symptoms should 
be recognized since it is a fatal but cur-
able disease. 
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“The highest result of education is tolerance”
Helen Keller (1880-1968), American author, political activist and lecturer. She was the first deaf-blind person to earn  

a Bachelor of Arts degree. The story of how Keller's teacher, Anne Sullivan, broke through the isolation imposed  
by a near complete lack of language, allowing the girl to blossom as she learned to communicate, has  

become known worldwide through the dramatic depictions of the play and film The Miracle Worker 

How do neurons initiate one axon and lots of dendrites? 
Using an in vitro assay involving stripes of cyclic 
adenosine monophosphate (cAMP) and cyclic guanosine 
monophosphate (cGMP), Shelly and co-workers show 
that an increase in cAMP initiates axon formation while an 
increase in cGMP initiates dendrites. Moreover, cAMP and 
cGMP reciprocally inhibit each other via the activation of 
specific phosphodiesterases, as well as protein kinase A 

and protein kinase G. Finally, long-range self-inhibition of 

cAMP can explain why only one axon, yet multiple dendrites, 

is initiated in single hippocampal neurons in culture. 
Locally increasing cAMP in one neurite causes long-range 
cAMP reduction in the rest of the neurites, accompanied by 
corresponding reciprocal changes in cGMP.

Science 2010; 327: 547 
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circular macules, less than 1 cm in diam-
eter, located on his trunk and extremities 
[Figure A]. Wheals and surrounding 
erythema developed in the lesions after 
rubbing (positive Darier sign).

Laboratory analyses showed mild 
eosinophilia with an increased total 
tryptase level of 40 ng/ml. Densitometry 
was normal. With the strong clinical sus- 
picion of cutaneous mastocytosis, a skin 
biopsy was performed. Histological 
examination [Figure B] using immu-

M astocytosis is a rare disease. Because 
of this, general practitioners have 

limited exposure to its clinical manifesta-
tions and management. Mastocytosis is 
characterized by an accumulation of mast 
cells in the skin and/or other tissues. The 
most frequent form of mastocytosis is 
cutaneous, followed by indolent systemic 
mastocytosis. Depending on the extent 
of the disease, it may present with symp-
toms resulting from mast cell degranula-
tion, including flushing, diarrhea, vomit-
ing, syncope, or anaphylaxis. We present 
the case of a young man with this rare 
disease, and review the literature on the 
more interesting aspects of the disorder 
for general practitioners.

Patient Description

A 22 year old man was referred to the mas-
tocytosis unit of our hospital because of a 
2 year history of itchy cutaneous lesions 
on his trunk and extremities. His medical 
history revealed multiple allergic reactions 
to several drugs, including betalactamics, 
diclophenac and aminoglucosides. The 
patient complained of recurrent symp-
toms related to hot temperatures (climate 
or overheated room) consisting of head-
ache, flushing and even syncope. Physical 
examination revealed multiple brownish 

nochemistry revealed an intense mast 
cell infiltrate in the papillary dermis 
around the blood vessels with positivity 
of tryptase, confirming the diagnosis of 
mastocytosis. The bone marrow biopsy 
demonstrated multifocal dense infil-
trates of mast cells, expressing CD25 and 
tryptase, which led us to the diagnosis of 
indolent systemic mastocytosis. 

Counseling and information on the 
disease was provided to the patient. 
Treatment with oral antihistamines (de- 
sloratadine and dexclorpheniramine) 
and oral disodium-cromoglycate was 
started, with adequate control of symp-
toms after 4 weeks.

Comment

Mastocytosis is a heterogeneous disease 
characterized by an accumulation of 
mast cells in the skin and/or other tissues 
[1]. The World Health Organization clas-
sification of mastocytosis defines seven 
disease variants: cutaneous mastocytosis, 
indolent systemic mastocytosis, systemic 
mastocytosis with an associated (clonal) 
hematologic non-mast cell lineage dis-
ease, aggressive systemic mastocytosis, 
mast cell leukemia, mast cell sarcoma, 
and extracutaneous mastocytoma [2]. 

Since mastocytosis is a rare disease, 
general practitioners have limited ex- 
posure to its clinical manifestations, 
diagnosis, classification and manage-
ment [3]. Its incidence is estimated to 
be around 1/50–100.000 per year. 
There is no gender predilection. Most 
patients with mastocytosis are children. 
Incidence peaks again at age 30–50 years. 
Most cases of urticaria pigmentosa in 

mastocytosis, urticaria pigmentosa, 
indolent, systemic mastocytosis, mast 
cell, Darier sign, tryptase, flushing, 
anaphylaxis
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[A] Clinical image of the patient's back 
showing multiple brownish circular 
macules < 1 cm in diameter

[B] Histological image of the skin biopsy, 
showing the positivity of tryptase by 
immunochemistry in the dense infiltrate  
in papillary dermis
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children resolve spontaneously [4], 
although acute extensive degranula-
tion rarely causes life-threatening epi-
sodes of shock. Patients with adult- or 
adolescent-onset urticaria pigmentosa 
are more likely to have persistent dis-
ease and are at greater risk for systemic 
involvement.

Patients may present with cutaneous 
lesions, systemic symptoms of an acute 
nature, and/or chronic systemic symp-
toms. The predominant presentation is a 
pruritic lesion or lesions, especially after 
rubbing or a hot bath. Less frequently, 
there is flushing, headache, or fatigue. 
The range of symptoms depends on the 
extent of the mast cell disease and the 
mediators released, as well as the organs 
involved [5].

Patients may also have chronic sys- 
temic symptoms involving various 
organ systems, such as the skeletal sys-
tem (bone pain or pathologic fractures 
due to osteoporosis), central nervous 
system (neuropsychiatric symptoms), 
gastrointestinal involvement (diarrhea, 
nausea, vomiting, malabsorption), 
and cardiovascular symptoms (shock, 
syncope, flushing). Anaphylactic reac-
tions to drugs or hymenoptera stings 
are common and may be the first sign 
of mastocytosis. General anesthesia is a 
high risk procedure, since severe reac-
tions – such as systemic hypotension 
and coagulopathy even resulting in 
death – have been reported. A close 
communication between anesthesiolo-
gists, surgeons and intensivists must be 
established prior to surgery [3].

Cutaneous lesions of mastocytosis 
are observed in most patients. The most 
frequent form of mastocytosis, urticaria 
pigmentosa, manifests as a maculopap-
ular symmetric eruption of yellow-tan 
to red-brown lesions, predominantly 
affecting trunk and extremities and 
sparing the face, scalp, palms and 
soles. Other cutaneous forms include 
solitary mastocytoma, diffuse cutane-
ous mastocytosis and a bullous form. 
Darier's sign is diagnostic of cutane-
ous mastocytosis, and it is detected in 

about 75% of patients. It refers to the 
change observed in a skin lesion after 
it is rubbed, becoming swollen, itchy 
and erythematous. It reflects the mast 
cell degranulation induced by the rub-
bing. In contrast to dermatographism, 
the Darier sign implies the swelling of 
a preexisting cutaneous lesion (in der-
matographism the previously healthy 
skin becomes erythematous and swol-
len, without a preexisting skin lesion).

A suspected diagnosis of cutaneous 
mastocytosis can be made on the basis 
of anamnesis and the typical prurigi-
nous skin lesions that demonstrate the 
Darier sign. Confirming the diagnosis 
requires the histological demonstration 
of an increased number of mast cells by 
a skin biopsy. The term systemic mast- 
ocytosis implies bone marrow affec-
tation, and a bone marrow biopsy is 
required to diagnose this form of mas-
tocytosis. 

The WHO criteria for diagnosis of 
systemic mast cell disease mandate the 
presence of one major criterion and two 
minor criteria, or three minor criteria: 

Major:•	  multifocal dense infiltrates of 
mast cells in bone marrow or other extra- 
cutaneous organs (> 15 mast cells 
aggregating)
Minor:•	  a) mast cells in bone marrow, 
or other extracutaneous organs show 
abnormal (spindling) morphology (> 
25%); b) codon 816 c-kit mutation 
D816V in extracutaneous organs; c) 
mast cells in bone marrow express 
CD2, CD25, or both; and d) serum 
tryptase values greater than 20 ng/ml 

Bone marrow biopsy is not recommend- 
ed in children, since systemic involve-
ment is rare. In adults, it is usually 
performed due to the frequent systemic 
involvement, especially if the patient 
has severe symptoms or anaphylactic 
reactions. 

Laboratory analyses may be abnormal; 
in systemic mastocytosis, complete blood 
cell counts can reveal anemia, thrombo-
cytopenia, thrombocytosis, leukocytosis, 
and eosinophilia. Hypocholesterolemia 
or hypoproteinemia may be the present-

ing signs of subclinical malabsorption. 
The measurement of total tryptase level 
can be helpful in the diagnosis of masto-
cytosis. Tryptase is a marker of mast cell 
degranulation released in parallel with 
histamine. Total tryptase levels in plasma 
correlate with the density of mast cells in 
urticaria pigmentosa lesions in adults 
with systemic mastocytosis. 

In the doctor's clinic, mastocytosis 
should be suspected when a patient 
(usually a child or an adolescent) pres-
ents with itchy cutaneous lesions and a 
flushing, anaphylactic reaction to drugs 
or hymenoptera sting, or malabsorp-
tion. A skin biopsy should be performed 
and serum total tryptase measured.

Management of patients irrespective of 
the mastocytosis category includes coun- 
seling of patients (parents in pediatric 
cases) and care providers, avoidance of 
factors triggering acute mediator release 
(heat, cold, friction of skin lesions, pres-
sure, exercise, stress, anxiety, radiographic 
dyes, drugs), and treatment of acute mast 
cell mediator release as well as chronic 
mast cell mediator release [3].

Therapy is conservative and aimed 
at symptom relief since the prognosis 
for most patients with mastocytosis is 
excellent. None of the currently available 
therapeutic measures induces permanent 
involution of cutaneous or visceral lesions. 
Patients should be advised to avoid drugs 
that precipitate mediator release, such as 
aspirin, non-steroidal anti-inflammatory 
drugs, codeine, morphine, thiamine and 
opiates. The traditional use of antihis-
tamines, H1 with or without H2, is the 
mainstay of symptomatic treatment to 
allay pruritus, flushing, and wheal for-
mation. Oral disodium cromoglycate 
may ameliorate cutaneous symptoms, 
such as pruritus, whealing and flushing, 
as well as systemic symptoms such as 
diarrhea, abdominal pain, bone pain, and 
disorders of cognitive function. Other 
modalities of treatment include topical 
cromolyn, leukotriene antagonists, corti-
costeroids, phototherapy, interferon, and 
cyclosporine [3]. Potent corticosteroids 
used topically with occlusion may help 
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in controlling pruritus and decreasing 
the number of mast cells [5].

In conclusion, general practitioners 
usually have limited exposure to patients 
diagnosed with mastocytosis. They 
should be alert to the possibility of this 
entity particularly in patients presenting 
with chronic and itching skin lesions 
accompanied by a history of several 
allergic reactions to drugs, bites/stings, 
or anesthetic procedures. It is crucial 

that physicians advise patients affected 
with mastocytosis about the risks of 
anesthesia and some medications.
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Biofilms are aggregates of bacteria on a surface often 
associated with increased resistance to antibiotics and 
stress. In Vibrio cholerae, the bacterial species that causes 
cholera, biofilm formation is promoted by the bacterial 
second-messenger cyclicdiguanylate (c-di-GMP) and involves 
the transcription regulator, VpsT. Krasteva et al. show that 
VpsT is itself a receptor for c-di-GMP and that binding of 

the small signaling molecule promotes VpsT dimerization, 
which is required for DNA recognition and transcriptional 
regulation. As well as activating components of the biofilm 
pathway, VpsT also down-regulates motility genes in a c-di-
GMP-dependent manner

Science 2010; 327: 866

Eitan Israeli

Capsule

How Vibrio cholera forms biofilms

Prion diseases are a group of fatal neurodegenerative 
disorders that include Creutzfeldt-Jakob disease in humans 
and bovine spongiform encephalopathy in cows. The prion 
hypothesis states that the infectious agent of these diseases 
is an aberrant conformational isoform of the normal prion 
protein (PrPC), a glycosylphosphatidylinositol-anchored cell 
surface protein enriched in the central nervous system. The 
final proof for the prion hypothesis is to convert bacterially 

expressed recombinant PrP into an infectious prion, but 

this has been difficult to achieve. F. Wang and associates 
put recombinant PrP purified from bacteria into mice and 
obtained all the characteristics of the infectious agent in 
prion disease. The recombinant form is not only resistant to 
proteinase-K, but also shows infectivity in cultured cells and 
causes rapid disease progression in wild-type mice, yielding 
both the behavioral and the neuropathological symptoms.

Science 2010; 327: 1132

Eitan Israeli
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Recombinant infectious prions cause disease in mice

Just how closely must mouse models replicate the known 
features of human disorders to be accepted as useful for 
mechanistic and therapeutic studies? Soliman et al. compared 
mice that vary only in their allelic composition at one position 
within the gene encoding brain-derived neurotrophic factor 
(BDNF) with humans exhibiting the same range of allelic 

variation. Individuals (mice and humans) carrying the allele that 
codes for a methionine-containing variant of BDNF retained a 

fearful response to a threatening stimulus even after its removal 
in comparison to those with the valine variant. Furthermore, in 
both cases, this linkage was mediated by diminished activity in 
the ventral-medial region of the prefrontal cortex. This deficit in 
extinction learning may contribute to differential responses to 
extinction-based therapies for anxiety disorders.

Science 2010; 327: 863
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Similar allelic variations in mice and men
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of unknown causes, one antepartum and 
the other at age 1 month. The patient’s 
serum bilirubin level at discharge from 
the nursery at age 3 days was 10.3 mg/dl. 
At age 16 days breast feeding was changed 
to milk formula. 

On admission, the patient appeared 
pale and icteric but showed no signs of 
acute distress; his vital signs were nor-
mal. Weight was only 60 g above birth 
weight. A 2/6 systolic heart murmur was 
heard at the left sternal border. Lungs 
and abdomen were normal. There was 
no organomegaly. 

Laboratory tests showed a hematocrit 
of 27%, with a reticulocyte count of 
4.5%. White blood cell count was 9900/
mm3 and platelet count 254,000/mm3. 
Total bilirubin level measured 21.3 mg/
dl (98% indirect). Liver and renal tests 
were within normal range. The child’s 
blood type was O+, and his mother’s 
A+. Coombs test, glucose-6-phosphate-
dehydrogenase activity, hemoglobin, 
electrophoresis, levels of lactate dehy-
drogenase, aspartate transaminase, hap-
toglobin, thyroxine, thyroid-stimulating 
hormone and urinalysis were normal. 
Peripheral blood smear demonstrated 
numerous (~45%) distorted, contracted 
and densely stained RBCs as well as 
RBC fragments [Figure], and infantile 
pyknocytosis was diagnosed. 

On the third day of hospitalization, 
hematocrit levels decreased to 20%, 
hemoglobin measured 6.0 mg/dl, and 
bilirubin levels remained constant. 
Transfusion of packed RBCs (15 ml/kg) 
led to an increase in hematocrit to 32%. 

The infant was discharged but re- 
mained under close observation. He 

RBC = red blood cells

P yknocytes (pykno-, Greek for thick, 
compact, dense) are small frag-

mented red blood cells that stain densely 
on peripheral blood smear. Infantile 
pyknocytosis is a rare form of neonatal 
hemolytic anemia, first described by Tuffy 
et al. in 1959 [1]. We describe a child with 
infantile pyknocytosis and review the 
medical literature on this disorder.

Patient Description

A 17 day old male infant was admitted to 
the pediatric department because of pro-
longed jaundice. He was born at term (38 
weeks) after an uncomplicated pregnancy; 
birth weight was 2.33 kg. The parents are 
Jewish of Libyan and Bulgarian/Persian 
origin. Two of the mother's brothers died 

was admitted twice during the follow-
ing 2 months because of lethargy and 
paleness related to an exacerbation of 
the anemia and he was treated with 
transfusions of packed RBCs. Since his 
last hospitalization, at age 11 weeks, he 
seems to have made a full recovery, with 
normal hemoglobin and bilirubin levels 
during 11 months of follow-up. 

Comment

Infantile pyknocytosis is a rare form 
of neonatal anemia. Nevertheless, in a 
recent study this disorder accounted for 
14 of 102 initially unexplained cases of 
hemolytic anemia in neonates (9.4%) 
[2]. Little is known about its etiology, 
epidemiology and clinical features. Since 
its first description in 1959, 53 cases of 
infantile pyknocytosis, including our 
patient, have been published [1-5]. We 
review the published medical reports of 
this disorder.

Analysis of the gender distribution 
of the reported children with infantile 
pyknocytosis revealed a 2:1 male pre-
dominance (35 males:18 females). In 
90% of the affected infants, the first 
manifestation was indirect hyperbiliru-
binemia without accompanying spleno-
megaly, which appeared during the first 
days of life. At age 2 days, over 55% had 
indirect bilirubin values of more than 15 
mg/dl. Mean maximal indirect bilirubin 
of the patients was 22.2 mg/dl (range 
1.5–33 mg/dl). Between the second and 
fourth week of life, profound anemia 
was documented in about 70% of the 
babies with this entity, with a hemoglo-
bin level of less than 8 mg/dl. 

The average percentage of pykno-
cytes in the blood smear of patients 

 infant, pyknocytosis, anemia, 
jaundice

IMAJ 2010; 12: 188–189
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was 24%, with a range of 4–50%. Both 
the hyperbilirubinemia and the anemia 
resolved spontaneously by 4 months on 
average (range 1–15 months) and the 
pyknocytes disappeared. Additional 
laboratory anomalies in infants with 
infantile pyknocytosis included occa-
sional mild leukocytosis and a mild 
elevation of liver enzymes. 

The diagnosis is based on clinical 
findings of anemia and jaundice and the 
characteristic morphological appear-
ance of the RBCs on peripheral blood 
smear. Its pathogenesis is unknown, 
but it is believed to be caused by a yet 
unidentified extracorpuscular factor. 
This hypothesis is based on the finding 
that labeled donor cells that were trans-
fused to anemic patients soon assumed 
the distorted morphology of the recipi-
ents’ RBCs [1,3]. A similar red blood 
cell morphology has been documented 
in heat stroke in adults, in elliptocytosis, 
in neonatal anemias related to vitamin 
E deficiency, and in G6PD deficiency in 
humans and horses. Small numbers (< 
5%) of pyknocytes may also be detected 
in blood smears of healthy neonates. 

G6PD = glucose-6-phosphate-dehydrogenase

Percentages are higher in preterm than 
in full-term infants [3].

In at least 13 patients (24%), early 
jaundice and/or neonatal anemia was 
reported in a first-degree relative. A 
family history of death in a first-degree 
relative in early infancy was reported in 
three cases, including our patient. The 
diagnosis of infantile pyknocytosis in 
several patients with consanguineous 
parents [1,4] point at a possible genetic 
cause for this disorder. Low birth weight 
or prematurity do not seem to be inde-
pendent risk factors for the develop-
ment of this condition.

Treatment of infantile pyknocytosis 
is mainly supportive and consists of 
phototherapy and repeated blood trans-
fusions. The anemia might respond to 
erythropoietin, although data on this 
treatment option are still preliminary [5]. 
Jaundice refractory to phototherapy may 
be treated by exchange transfusions. 

The disorder is self-limited and no 
long-term complications have been 
documented. Nevertheless, one of the 
recently documented cases had a fatal 
outcome during infancy. The cause 
of death was found to be pulmonary 
hypertension, presumably secondary to 

the hemolysis. Four other patients who 
died from the disease were reported in 
the 1960s, which may be linked to a 
different standard of care at the time. 
These reports underline the need for 
increased awareness of this disorder 
in order to reach a timely diagnosis of 
infantile pyknocytosis. 
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Bisondial et al. reviewed the dual role of statins in rheumatoid 
arthritis (RA) and cardiovascular disease. RA is a prototypical 
immune-mediated inflammatory disease that is characterized 
by increased cardiovascular morbidity and mortality, 
independent of the traditional risk factors for cardiovascular 
disease. The chronic inflammatory state – a hallmark of RA – is 
considered to be a driving force for accelerated atherogenesis. 
Consequently, aggressive control of RA disease activity is 
thought to be instrumental for cardiovascular risk reduction. 
Currently, statin-mediated reduction of low density lipoprotein-
cholesterol levels is considered to be the cornerstone of 
cardiovascular disease prevention. In addition to their lipid-

lowering capabilities, statins exert immunomodulatory 
effects, which could be of dual benefit in the treatment of RA. 
Guidelines on the reduction of cardiovascular risk in patients 
with RA are lacking, however, due largely to the absence of 
data from randomized controlled trials. This review focuses 
on the pathophysiology of cardiovascular events in RA, as 
well as the need to adjust cardiovascular risk engines to 
better accommodate the impact of chronic inflammatory 
disease over and above the established risk factors to predict 
cardiovascular risk in patients with RA.

Nat Rev Rheumatol 2010; 6: 157

Eitan Israeli
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Targeting cardiovascular risk in rheumatoid arthritis: a dual role for statins

“Our greatest pretenses are built up not to hide the evil and the ugly in us, but our  
emptiness. The hardest thing to hide is something that is not there”

Eric Hoffer (1902-1983), American philosopher and author
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Elephantiasis, as observed in our 
patient, has multiple primary and second- 
ary etiologies. Primary causes include 
Meig’s disease, Milroy’s disease, and 
lymphedema tarda – all of which are 
autosomal dominant genetic lymphatic 
dysplasias presenting at birth, puberty 
and adolescence respectively [1]. In the 
absence of a family history, secondary 
causes are investigated, of which the 
most common is lymphatic filariasis. 
This tropical parasitic disease is found 
in Sub-Saharan Africa and is associated 
with eosinophilia and elevation of inflam-
matory markers. Other secondary causes 
of lymphatic outflow obstruction are 
neoplastic diseases such as prostate car-
cinoma or lymphoma; iatrogenic causes 
such as surgery or radiation; trauma; and 
previous deep vein thrombosis [2]. Our 
patient had severe venous stasis, conges-
tive heart failure and immobilization, all 
of which are major risk factors for deep 

A  71 year old woman with bilateral ele- 
phantiasis of the lower extremities 

was admitted to our internal medicine 
department with dyspnea and chest pain. 
On physical examination, we observed a 
sedentary woman with severely edema-
tous lower limbs and signs of stasis der-
matitis, petechiae and several small ulcers 
[Figure 1]. Her complete blood count 
and blood chemistry results, including 
absolute eosinophil count, were unre-
markable. A chest computed tomography 
scan revealed a massive thromboembolus 
to the pulmonary artery and segmental 
branches [Figure 2, arrow], which was 
treated with anticoagulants. 

vein thrombosis, and pulmonary emboli. 
to the best of our knowledge an associa-
tion between elephantiasis and pulmo-
nary emboli, although very likely, has not 
been documented previously [3]. 
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Figure 1. axial CT, lung window,  [a,b] 
nodule with air bronchogram (arrows).

Figure 3. axial CT, lung 
window, cavitating  
nodule (arrow).

Figure 4. axial CT, lung window, showing 
ground glass opacities (arrow).

Figure 5. axial CT, bone window, full size [a] 
and close up [b], showing no abnormality of 
the middle ears. The mastoid cells are filled 
with fluid bilaterally. The Para-nasal sinuses, a common site of involvement 
in necrotizing granulomatosis, are unaffected in this case.

granulomatosis is cavitated nodules. In 
the case shown here, the nodule is about 
2 cm in size [Figure 3]. 

Although nodules are an important 
sign, their absence does not preclude 
the diagnosis of Wagener's granulo-
matosis, and airspace consolidations 
and ground-glass opacities [Figure 4] 
may occur with or without the pres-
ence of nodules. Other less common 
pulmonary abnormalities are broncho-
vascular thickening, mild bronchiecta-
sis, segmental atelectasis, pulmonary 
infarcts, pleural effusion or thickening, 
and rarely, hilar and mediastinal lymph 
node enlargement.

Ear involvement, in the form of 
otitis media, is seen in more than half 
the patients [3]. Paranasal sinus involve-
ment is also common [4]. In the patient 
presented here, otitis media was not 
observed on CT [Figure 5]; however, 

A  wide spectrum of radiographic ab- 
normalities characterizes necrotiz-

ing granulomatosis. Most patients have 
lung nodules that vary in size from a few 
millimeters to a few centimeters [1], are 
bilateral in 75% of cases, have no lung 
zone predilection [2], but have a blood 
vessel leading to a nodule, air broncho-
gram within the nodule [Figure 1], a 
linear band, spiculations (small, slen-
der, pointed structures) [Figure 2] and 
pleural tags that can be demonstrated 
on computed tomography. The classi-
cal radiological finding in necrotizing 

the mastoid cells were filled with fluid 
bilaterally, and the paranasal sinuses 
were not involved.
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Figure 2. axial CT, lung window, showing 
multiple lung nodules in varying sizes. One 
of the nodules has spiculations (arrow).

A B

A

B



BOOK corner

192 

IMAJ • VOL 12 • march 2010

T his is an unusual book; it describes 
the vascular supply of the uterus, 

and fibroids. It therefore puts a number 
of different and somewhat unrelated 
subjects under one cover. The anatomy 
of the blood supply and embryology of 
the myometrium are comprehensively 
described, followed by a long section 
on uterine artery embolization and 
obstruction by invasive radiological 
techniques. There are appendices on 
magnetic resonance imaging, hemo-
dynamics of uterine blood flow and 
technical details of embolization. 

The section on the vascular supply 
is fascinating with excellent illustra-
tions. There are interesting accounts of 
vascular adaptations to menstruation, 
pregnancy, delivery, the puerperium, 
and fibroids. There is an attempt to com-
pare the straight and spiral arteries of 
the junctional zone of the myometrium 
to the outer zone. This comparison of 
blood supplies with zones of the myo-
metrium is described in embryologic 
terms as the archimyometrium and 
neomyometrium. The layers of the myo-
metrium are said to develop from differ-
ent precursors, the junctional zone or 
archimyometrium from the Mullerian 
duct, and neomyometrium from con-
densation of the mesoderm surround-
ing the Mullerian duct. Although the 

concept that the myometrium has mul-
tiple embryological origins is logical, 
and occurs in endodermal organs such 
as the intestine and lung, it is not gen-
erally accepted for mesodermal organs 
such as the uterus. 

The section on fibroids deals almost 
entirely with uterine artery emboliza-
tion. The account is long, taking up 
71 of the 185 pages of text. There are 
some fascinating sections, including 
the techniques of embolization, imag-
ing of fibroids, and effect on symptoms 
such as menorrhagia. The side effects 
are discussed fully, including the isch-
emic pain after embolization, possibil-

ity of thromboembolus, etc. There are 
two major problems with this section. 
The limitations of embolization are not 
discussed fully enough, and alternative 
techniques are not discussed at all; for 
example, embolization cannot be used 
for extremely large fibroids. The only 
alternative technique discussed is sur-
gery. Highly focused ultrasound oblit-
eration, the use of GnRH analogues, 
etc., are not mentioned. 

The discussion of controversial points 
is difficult to follow, as Burbank quotes 
the relevant publications in the litera-
ture and the views of their authors. It 
would have been more interesting to 
hear Burbank's views and the general 
consensus backed up by the literature. 

There are 1755 references, which many 
would consider excessive. Some refer- 
ences date back to 1922. The inclusion 
of such classical references to works that 
have become generally accepted length-
ens the reference list considerably.

In conclusion, this is an interesting 
book that will be valuable reading for 
those interested in uterine blood supply 
and embolization of fibroids. 
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“In order to say the right thing at the right time, be silent most of the time”
Oscar Wilde (1854-1900), Irish playwright, poet and author. Known for his biting wit, he became one of the most  

successful playwrights of the late Victorian era in London, and one of the greatest celebrities of his day

To be persuasive, we must be believable
To be believable, we must be credible
To be credible, we must be truthful”

Hellmut Walters




