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Background: Total cholesterol is significantly associated 
with increased risk of ischemic stroke. Patients with ische- 
mic stroke and high cholesterol levels may show better 
functional outcome after rehabilitation.
Objectives: To study the possible interrelations between 
hypercholesterolemia and functional outcome in elderly 
survivors of ischemic stroke. 
Methods: We conducted a retrospective chart review study of 
consecutive patients (age ≥ 60 years) with acute stroke admitted 
to a geriatric rehabilitation ward in a university-affiliated 
hospital. The presence or absence of hypercholesterolemia 
was based on registry data positive for hypercholesterolemia, 
defined as total cholesterol ≥ 200 mg/dl (5.17 mmol/L). 
Functional outcome of patients with hypercholesterolemia 
(Hchol) and without (NHchol) was assessed by the Functional 
Independence Measurement scale (FIMTM) at admission and 
discharge. Data were analyzed by t-test and chi-square test, as 
well as linear regression analysis. 
Results: The complete data for 551 patients (age range 
60–96 years) were available for final analysis; 26.7% were 
diagnosed as having hypercholesterolemia. Admission total 
FIM scores were significantly higher in patients with Hchol 
(72.1 ± 24.8) compared with NHchol patients (62.2 ± 24.7) (P 
< 0.001). A similar difference was found at discharge (Hchol 
90.8 ± 27.9 vs. NHchol 79.7 ± 29.2, P < 0.001). However, total 
FIM change upon discharge was similar in both groups (18.7 
± 13.7 vs. 17.6 ± 13.7, P = 0.4). Regression analyses showed 
that high Mini Mental State Examination scores (β = 0.13, P 
= 0.01) and younger age (β = -0.12, P = 0.02) were associated 
with higher total FIM change scores upon discharge. Total 
cholesterol was not associated with better total FIM change 
on discharge (β = -0.012, P = 0.82).
Conclusions: Elderly survivors of stroke with Hchol who 
were admitted for rehabilitation showed higher admission 
and discharge FIM scores but similar functional FIM gains 
as compared to NHchol patients. High cholesterol levels 
may be useful in identifying older individuals with a better 
rehabilitation potential.
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Abstract:

FIM = Functional Independence Measurement
Hcol = hypercholesterolemia
NHchol = non-hypercholesterolemia

A  nationwide Israeli study conducted in 2004 documented 
the high burden associated with acute stroke [1] and esti-

mated that about 13,000 people are admitted annually due to 
acute stroke. A 5-year survey of survival after stroke in Israel 
did not find any association between cardiovascular risk fac-
tors and mortality [2], yet high total cholesterol levels were 
shown to increase the relative risk of mortality from ischemic 
stroke by 11% in an Israeli male population [3]. 

The interrelations between stroke and cholesterol are com-
plex and contain several paradoxes. In subjects older than 
75 years, being in the lowest quartile of cholesterol level is 
associated with increased mortality [4], and levels below 189 
mg/dl have been suggested as an early sign of unidentified 
comorbidity or of a rapid functional decline [5]. In contrast 
to the well-established association of various lipids levels and 
coronary heart disease [6], the epidemiological evidence con-
necting lipid levels with increased risk of ischemic stroke is 
less clear. Some studies found increased risk of ischemic stroke 
associated with increased total cholesterol levels [7], while oth-
ers failed to show a clear association [8]. Another intriguing 
aspect of the relationship between total cholesterol and stroke 
is the possible prognostic value of total cholesterol levels in 
the period following acute ischemic stroke. To date, only a 
few studies on the effect of total cholesterol on survival after 
stroke have been published and they yielded different results. 
Censori et al. [9] showed that total cholesterol levels were not 
associated with short-term outcome in terms of disability and 
death, while Dyker and colleagues [10] reported an inverse 
association between lower total cholesterol levels and 3-month, 
but not 30-day, total mortality. More recently it has been shown 
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that high total cholesterol levels were associated with better 
prognosis in the early stage (first month) following ischemic 
stroke [11]. A 10-year follow-up study of ischemic stroke con-
cluded that higher total cholesterol levels were associated with 
less severe stroke as well as with reduced mortality rates [12]. 
Moreover, compared to patients with normal cholesterol levels, 
those with high cholesterol levels in the first month following 
ischemic stroke had a 2.2-fold lower risk of death [11]. This last 
study evaluated the functional outcome of stroke patients with 
hypercholesterolemia and suggested that higher levels of cho-
lesterol are associated with a better outcome in the early phase 
after ischemic stroke. However, that study comprised relatively 
young stroke patients (mean age < 63), reported function only 
one month following stroke, was not conducted in a rehabili-
tation setting and did not evaluate rehabilitation outcome in 
terms of a standardized functional score system. Therefore, the 
purpose of the present study was to investigate the possible 
relationship of hypercholesterolemia and functional outcome 
as evaluated by the Functional Independence Measure, con-
trolling for the presence of some prevalent comorbidities char-
acteristic of these patients. In accordance with previous studies, 
we hypothesized that ischemic stroke patients with high total 
cholesterol levels might show a better functional outcome as 
compared with non-hypercholesterolemic patients. 

Patients and Methods

The study included 603 consecutive patients with acute 
stroke. Patients were admitted to the department of geriatric 
rehabilitation over a 48-month period (1 January 2004 – 31 
December 2007) after a short stay in the departments of 
internal medicine or neurology. Primary inclusion criteria 
included stable medical status, enabling active rehabilitation 
treatment. Patients aged 60 years or older, with length of stay 
in the rehabilitation ward of less than 7 days (assuming that 
the extent of rehabilitation in such a short period is limited), 
residual brain damage due to infection, trauma or surgery, 
and patients with space-occupying lesions or hemorrhagic 
stroke were excluded. Deceased patients (n=23) were also 
excluded due to incomplete data (e.g., FIM on discharge). 
Stroke was diagnosed on the basis of clinical presentation of 
acute onset of focal neurological signs. Computed tomogra-
phy or magnetic resonance imaging scans were performed 
in all cases to confirm the presence and nature of ischemic 
stroke. The presence or absence of hypercholesterolemia 
(total cholesterol ≥ 200 mg/dl, 5.17 mmol/L) was based on 
registry data positive for hypercholesterolemia (ICD 9 code 
272.0). This registry data-recording system did not allow 
analysis of cholesterol levels as continuous variables. 

The presence of other relevant risk factors such as arterial 
hypertension, ischemic heart disease (manifested as stable 
or unstable anginal syndrome), atrial fibrillation, previous 

stroke and diabetes mellitus were established by the medi-
cal history obtained during an interview of patients and/or 
caregivers, and a complete physical examination, as well as by 
the use of medical file codes from the International Coding 
of Diseases, 9th Revision (ICD-9).

Setting and procedure

In this retrospective chart review study we evaluated the possible 
associations between cholesterol status in stroke patients and their 
functional outcomes at discharge. The geriatric rehabilitation 
department is a 36-bed unit. This ward uses an interdisciplinary 
team approach, whereby medical personnel (physicians; nurses; 
physical, occupational and speech therapists; social workers; and 
psychologists) meet twice a week to evaluate the status of each 
patient. During these meetings, treatment plans are established 
and monitored. The patients undergo, on average, 6 hours of 
physical therapy and 6 hours of occupational therapy a week, 
and additional rehabilitation treatment as needed. Each patient 
was evaluated twice (on admission and discharge) for level of 
disability, by the FIM scale [13]. This tool is widely used to rate 
patients' performances on 18 activities of daily living. Total FIM 
scores range between 18 (reflecting complete dependence in all 
functional skills) and 126 (reflecting complete independence in 
all functional skills). In addition we calculated motor FIM, which 
consists of the 13 motor items of this scale (without the cogni-
tive FIM items). Motor FIM score therefore ranges between 13 
(minimum) and 91 (maximum) points. We also calculated FIM 
gain (total and motor) and daily FIM gain (total and motor). All 
patients were also evaluated for their cognitive level by the Mini 
Mental State Examination [14].

Data analysis

Comparisons between patients with and without hyperchol- 
esterolemia were performed for a list of clinical and functional 
measures using t-tests for continuous variables and chi-square 
tests for dichotomous variables. Multiple linear regression 
analysis was performed to assess the independent associations of 
serum cholesterol status and demographic and clinical charac-
teristics with total functional outcome by motor, total and FIM 
gain scores at discharge and with change in total functional out-
come between admission and discharge. A P value ≤ 0.05 was 
considered statistically significant. All statistical analyses were 
performed using the SPSS system for Windows, version 10.0.1.

Results

The data of 603 consecutive patients (age range 60–96 years) 
admitted with acute stroke were available. Fifty-two patients 
were excluded due to age < 60 years, non-ischemic nature of 
stroke, ward stay < 7 days, or death. The remaining 551 patients 
with a recent acute ischemic stroke were included in the final 
analysis. The clinicodemographic characteristics of these 
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score (β = 0.41, P < 0.001) is a significantly predictive factor of 
higher total FIM scores at discharge, while high total choles-
terol predicts a higher total FIM score at discharge (β = 0.11, 
P = 0.02) [Table 3].

As shown in Table 4, total FIM change was independently, 
and inversely, associated with age (β = -0.12, p = 0.02), while 
higher MMSE score (β = 0.13, p < 0.013) is a significantly 
predictive factor of higher total FIM change at discharge. 
Total cholesterol did not predict a higher FIM change at 
discharge (β = -0.012, P = 0.82).

Discussion 

The main finding of this study was that the overall functional 
outcome of elderly stroke survivors was better for hypercho-
lesterolemic patients, compared with those who were not. 
Total and motor absolute scores at admission and discharge 
were higher in such patients. However, both motor and total 

patients are shown in Table 1. Mean age was 74.6 ± 9.2 years 
and most (58.4%) of the patients were male. Only 26.7% of the 
patients were hypercholesterolemic. There was a statistically 
significant difference between patients with Hchol (n=147) and 
the remaining patients (n=404) by age (P < 0.001), male gender 
(P = 0.05), diabetes mellitus (P = 0.002), arterial hypertension 
(P < 0.001) and atrial fibrillation (P = 0.04) [Table 1]. 

Patients with Hchol had statistically significant higher total 
FIM scores at admission (P < 0.001) and discharge (P < 0.001) 
compared with NHchol. These patients also had statistically 
significant higher motor FIM scores on admission (P < 0.001) 
and discharge (P < 0.001) [Table 2]. However, there was no 
statistically significant difference between the NHchol and the 
Hchol group in total and motor FIM change [Table 2]. We also 
performed multiple linear regression analysis to test the net 
effect of predictors on total FIM and on change in total FIM 
at hospital discharge. The results show that a higher MMSE 

MMSE = Mini Mental State Examination

Variables All patients NHchol Hchol P value

Sample size, n (%) 551 404(73.3) 147(26.7)

Age (yrs, mean ± SD) 74.6 ± 9.2 75.5 ± 9.3 72.1 ± 8.6 < 0.001*

Gender (male %) 58.40 60.90 51.70 0.05†

Length of stay (days,  
mean ± SD) 

46.6 ± 26.8 47.6 ± 27.1 43.8 ± 25.8 0.1*

Diabetes (%) 38.80 34.90 49.70 0.002†

Hypertension (%) 67 62.40 79.60 < 0.001†

Ischemic heart disease (%) 30.90 31.20 29.90 0.7†

Atrial fibrillation (%) 16.20 18.10 10.90 0.04†

Previous stroke (%) 19.80 20.80 17 0.3†

MMSE score (mean ± SD) 22.4 ± 5.4 22.1 ± 5.6 23.0 ± 4.9 0.1*

*Based on two-tailed Student’s t-test
†Based on chi-square test
NHchol = non-hypercholesterolemia, Hchol = hypercholesterolemia, MMSE 
= Mini Mental State Examination

Table 1. Clinical and cognitive characteristics of patients

Variables NHchol Hchol P value

Admission total FIM (mean ± SD) 62.2 ± 24.7 72.1 ± 24.8 < 0.001

Discharge total FIM (mean ± SD) 79.7 ± 29.2 90.8 ± 27.9 < 0.001

Change in total FIM (mean ± SD) 17.6 ± 13.7 18.7 ± 13.7 0.4

Admission motor FIM (mean ± SD) 39.9 ± 18.4 46.8 ± 19.0 < 0.001

Discharge motor FIM (mean ± SD) 55.9 ± 22.2 64.2 ± 21.9 < 0.001

Change in motor FIM (mean ± SD) 15.9±11.9 17.4±12.4 0.1

*Based on two-tailed Student’s t-test 
NHchol = non-hypercholesterolemia, Hchol = hypercholesterolemia, FIM = 
functional independence measurement

Table 2. Functional characteristics of patients by total cholesterol

Independent predictors Beta P value*

Total cholesterol -0.012 0.82

Age -0.12 0.02

Gender 0.064 0.22

Hypertension 0.038 0.46

Diabetes -0.052 0.31

Atrial fibrillation -0.058 0.26

Ischemic heart disease 0.031 0.54

Parkinson 's disease -0.09 0.078

Previous stroke -0.081 0.12

MMSE score 0.13 0.013

Independent predictors Beta P value*

Total cholesterol 0.11 0.02

Age -0.17 < 0.001

Gender -0.006 0.89

Hypertension 0.054 0.23

Diabetes -0.027 0.56

Atrial fibrillation -0.02 0.75

Ischemic heart disease 0.027 0.55

Parkinson 's disease -0.061 0.18

Previous stroke 0.022 0.62

MMSE score 0.41 < 0.001

*Based on multiple regression analysis
MMSE = Mini Mental State Examination

*Based on multiple regression analysis

MMSE = Mini Mental State Examination

Table 3. Analysis of factors predicting total FIM at discharge

Table 4. Analysis of factors predicting total FIM change at discharge
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of 200 mg/dl for total cholesterol may be argued, although it 
is commonly used in clinical practice. Using cholesterol as 
a dichotomous variable makes it impossible to rule out that 
some patients classified as "normal cholesterol" may have very 
low levels associated with poor nutrition. In addition, despite 
a careful adjustment made for important confounders, still 
others could have been considered. In particular, the data did 
not allow analysis of cholesterol levels (or its sub-fractions) 
as continuous variables, and did not consider pre-stroke cho-
lesterol status or a possible change in cholesterol over time. 
We also did not incorporate any data of cholesterol-lowering 
medications. Moreover, generalizability to other populations 
rather than elderly stroke patients may be limited. A vali-
dation study of registry data, including accuracy of source 
documents and the level of skill and care applied in abstract-
ing data, was not performed. Finally, longitudinal follow-up 
data would contribute to a better understanding of the inter-
relations between cholesterol and function in later stages. 
Despite these limitations, the present study is advantageous 
in the sense that it comprised a large sample of patients, all 
of whom underwent a similar rehabilitation program in a 
dedicated ward designed to treat elderly stroke patients, thus 
decreasing any degree of selection bias and increasing the 
validity of the study. 

We conclude that functional outcome in elderly survi-
vors of acute ischemic stroke undergoing rehabilitation is 
slightly more favorable in hypercholesterolemic patients, 
independently of a large number of prognostic factors. High 
cholesterol levels might also be useful in identifying older 
individuals with a better rehabilitation potential. Further 
studies are needed to confirm our observation.
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Decreased cardiac contractility is a central feature of systolic 
heart failure. Existing drugs increase cardiac contractility 
indirectly through signaling cascades but are limited by 
their mechanism-related adverse effects. To avoid these 
limitations, we previously developed omecamtiv mecarbil, 
a small-molecule, direct activator of cardiac myosin. Malik 
et al. show that it binds to the myosin catalytic domain and 
operates by an allosteric mechanism to increase the transition 
rate of myosin into the strongly actin-bound force-generating 

state. Paradoxically, it inhibits adenosine 5´-triphosphate 
turnover in the absence of actin, which suggests that it 
stabilizes an actin-bound conformation of myosin. In animal 
models, omecamtiv mecarbil increases cardiac function by 
increasing the duration of ejection without changing the rates 
of contraction. Cardiac myosin activation may provide a new 
therapeutic approach for systolic heart failure.

Science 2011; 331: 1439

Eitan Israeli

Capsule

Cardiac myosin activation as a potential therapeutic approach for systolic heart failure

Peripheral nerves show some ability to regenerate after 
damage, but it is not an easy process. When an axon is 
severed, the neuronal cell body must convert the remaining 
axon stump into a developing axon with a growth cone. 
Then the axon must find its way past the damaged region 
and on to its original target, along the way contending with 
disrupted tissues, inhibitory signals, and an absence of the 
developmental signals that built the connection in the first 
place. In crayfish, earthworm and leech, the tip of a severed 
axon can actually fuse with the distal remainder of the axon, 
leapfrogging over regeneration hurdles. Neumann et al. show 
that axons severed by lasers in the nematode Caenorhabditis 

elegans can fuse and reestablish function. As the axon 
stumps regenerated, they often came into contact with the 
distal remainder, which could then be reincorporated into 
neuronal function. The membranes fused and cytoplasmic 
movements connected pre- and post-injury portions of the 
axon. Without such contact, the distal remainder degenerated 
and disappeared. When more than one axon was severed, 
the axons usually found the correct partners. The molecular 
cues that help a growth cone identify its fusion partner 
remain to be elucidated. 

Dev Dyn 2011; 240: 10.1002/dvdy.22606 
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Axons severed by lasers in the nematode Caenorhabditis elegans can fuse and reestablish function
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Background: Major changes in the evaluation and treatment 
of curable colorectal cancer (CRC) have emerged in the last 
two decades. These changes have led to better patient out- 
come over time.
Objectives: To evaluate the impact of these changes as reflected 
in the difference in long-term outcome of a consecutive group 
of recently laparoscopically operated curable CRC patients and 
a consecutive group of patients operated 20 years earlier in the 
same department. 
Methods: Data of the new group were taken from our pros- 
pectively collected data of patients who underwent elective 
laparoscopic surgery for CRC in recent years. Data regarding 
patients operated on 20 years ago were retrieved from 
previous prospectively collected data on the long-term 
survival of CRC patients operated in the same department.
Results: The recently operated group comprised 203 patients 
and the previous group 199 patients. Perioperative mortality 
was 0.5% in the new group versus 1.5% in the old group (not 
significant). There were more early-stage and more proximal 
tumors in the recently operated group. A Kaplan-Meier 5-year 
survival analysis revealed no difference between stage I 
patients of the two groups. However, there was a significant 
increase in 5-year survival in the new group for stage II (85% 
vs. 63%, P = 0.004) and for stage III patients (57% vs. 39%, P 
= 0.01). This trend was maintained after removing the rectal 
cancer patients from the calculated data. 
Conclusions: We have demonstrated improved survival for 
stage II and III CRC patients over a 20-year period in the same 
medical center. This change most likely reflects advances 
both in imaging techniques leading to more accurate staging 
and in adjuvant treatments. 
		  IMAJ 2011; 13: 300–303
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Current Changes in the Management and Outcome of 
Patients with Curable Colorectal Cancer 
Refael Itah MD1, Ron Greenberg MD1, Nachum Werbin MD1, Einat Sacham-Shmueli MD2, Roy Inbar MD1 and Shmuel Avital MD1 

Departments of 1Surgery A and 2Oncology, Tel Aviv Sourasky Medical Center affiliated with Sackler Faculty of Medicine, Tel Aviv University, Ramat Aviv, Israel

Abstract:
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C arcinoma of the colon and rectum is the third most 
common cancer in North America, with an incidence 

of 147,000 new cases and 50,000 cancer-related deaths per 
year [1]. The prognosis of patients with colorectal cancer is 

related to the stage at diagnosis. Treatment for curable CRC 
consists of adequate oncological surgery and adjuvant treat-
ment when indicated.

The approach to colorectal cancer has changed over the last 
decade in several aspects. More emphasis is given to screen-
ing programs [2] since they lead to early detection and the 
resultant increased survival [3]. Operative procedures have 
become less invasive and well tolerated by patients due to the 
increased use of laparoscopy [4]. This process was somewhat 
slow to evolve owing to early concerns related to oncological 
safety [5] that were later resolved [6-8]. Since the early 1990s 
adjuvant treatment after surgery became the standard of care 
in node-positive patients and in selected stage II patients. This 
together with new potent chemotherapeutic drugs that have 
emerged in recent years have led to a substantial increase in 
the overall survival of advanced CRC patients [9].

The purpose of the present study was to evaluate how all 
the abovementioned changes were reflected in the outcome of 
patients with curable colorectal cancer operated in the same 
medical center over a long period. This was done by compar-
ing patient and tumor characteristics and long-term survival 
between patients who were operated almost two decades ago 
[10] and a consecutive group of patients who recently under-
went laparoscopic surgery by a dedicated surgical team from 
the same department.

Patients and Methods

The ‘old’ group of patients comprised consecutive patients 
who were electively operated for curable colorectal cancer 
in our department during the period 1984–1987. The ‘new’ 
group of patients comprised consecutive elective patients 
operated laparoscopically during the period September 2003 
to December 2009 by a dedicated laparoscopic team from the 
same department.

Data for the old group were extracted from an existing 
database on patients' long-term survival that we used in a 
previous study published in 1997 [10]. This group of patients 
included all consecutive patients electively operated during 
this period. Data for the new group were retrieved from our 
prospectively collected data on all patients undergoing lap-
aroscopic colorectal surgery. Almost all the procedures were 
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performed or directed by one of two surgeons dedicated to 
this approach. Long-term data in this group were collected 
from our outpatient clinic data files and personal contact 
when necessary. The data collection was approved by the 
institutional review board. 

Statistics

Statistical analysis was performed using the chi-square test, 
t-test, Mann-Whitney non-parametric test, and long rank test 
for Kaplan-Meier survival curves. P value less than 0.05 was 
considered significant. 

Results

The old group

This group consisted of 199 patients, for whom follow-up was 
available for 184 (92.4%). In all of them follow-up time was > 5 
years. None of these patients received adjuvant chemotherapy, 
while 14 rectal cancer patients received adjuvant radiotherapy. 

The new group

This group consisted of 203 patients, for whom follow-up was 
available for 202 (99.5%). Fourteen percent of the patients had 
completed at least 5 years of follow-up since their operation. 
Mean follow-up time in this group was 30 months. None of 
the stage I patients received adjuvant treatment while 33% 
and 75% of stage II and III patients respectively received 
some form of adjuvant treatment. 

Group comparison

Mean age, the ratio between males and females, and operative 
mortality did not differ between the two groups. Stage dis-
tribution revealed more early stages in the new group.  Also 
found were more right-sided tumors and fewer rectal tumors 
in the new group [Table 1].

Long-term overall survival

Survival comparison between the two groups demonstrated 
increased overall survival in the new group (75% versus 57% 
5-year survival, P = 0.0003) [Figure I]. Survival comparison 
according to disease stage revealed a similar 5-year overall 
survival in stage I. However, an increased overall survival in 
stage II (85% vs. 63% 5, P = 0.004) and in stage III (57% vs. 
39%, P = 0.01) was demonstrated in the new group [Figure 
2]. This trend was maintained also after removing the rectal 
cancer patients from the calculated data (84% vs. 62% 5-year 
survival in stage II patients, P = 0.01 and 64% vs. 41% in stage 
III patients, P = 0.03).

Discussion

Over the past 20 years the approach to and treatment of colo- 
rectal cancer have changed in many aspects. Implementation 
of screening programs, the use of less invasive surgical meth-
ods (i.e., laparoscopy), and the concept and development of 
better adjuvant treatments have modified both our treatment 
approach and patient outcome. These changes are reflected in 
the present study, which demonstrates the different outcome 
of operated patients with CRC over a 20-year period in the 
same department.

Comparing the two groups of patients in terms of stage and 
location of the cancer revealed an earlier stage and more right-
sided tumors in the new laparoscopic group. The prevalence of 
an earlier-stage cancer in the new group may reflect an over-
all change over the last decade due to more public awareness 
and the availability of screening programs that result in early 
detection of colorectal cancer. Gross et al. [11] demonstrated 
a significant increase in probability of being diagnosed at an 
early stage in a population that was reimbursed for screening 
colonoscopy since 1998 compared to before. Fazio and col-

Old group
N=199

New group
N=203 P value

Mean age (yrs) 70.2 ± 12.4 69.9 ± 11.1 NS

M/F ratio 1.16 0.83 NS

Peri-operative
mortality 3 (1.5%) 1 (0.5%) NS

Stage 
I
II
III

28 (14%)
108 (54.3%)
63 (31.6%)

66 (32.3%)
72 (35.3%)
65 (31.9%)

< 0.01
0.02
NS

Location 
Rt. colon
Lt. colon/sigma
Rectum

54 (27%)
83 (42%)
56 (28%)

94 (46.3%)
72 (35.4%)
33 (16.2%)

0.007
NS
0.02

Table 1. Demographic data, mortality, stage distribution and tumor 
location

NS = not significant

Figure 1. Kaplan-Meier 5-year overall survival analysis for all 
patients: new group versus old group (75% vs. 57%, P = 0.003)
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phenomenon may be attributed to better screening of the proxi-
mal colon, increased routine performance of full colonoscopy, 
and general dietary changes over the past few decades [13]. 

Our study included a consecutive group of patients who 
were operated laparoscopically by a dedicated laparoscopic 
team. This fact may have produced some bias with regard to 
comparison of the group’s characteristics since this group did 
not include patients who underwent open procedures for any 
reason (i.e., team decision or operation by non-laparoscopic 
surgeon). Obviously, the traditional open surgical approach 
was used in the old group of patients as laparoscopy was not 
a possible surgical approach 20 years ago.

The difference in tumor location may also be attributed to 
a change in referral patterns over 20 years. It may be that the 
laparoscopic approach was applied to more patients with right 
colonic tumors because rectal cancer patients were referred or 
chose other dedicated colorectal surgeons who did not employ 
laparoscopic surgery. However, we have no way of evaluating 
the impact of the change in referral patterns on the case-mix of 
our new group of patients. Nevertheless, we can presume that 
the surgical approach (i.e., laparoscopy versus open) had no 
impact on the difference between the long-term outcome, since 
it was repeatedly confirmed that laparoscopy has postoperative 
benefits but does not change patient survival compared to the 
open approach [6,7]. Unfortunately, in this study we could not 
compare postoperative recovery parameters between the two 
groups as these data were not available for the old group.

A change in surgical approach that could have an impact on 
survival is the introduction and implementation of the TME 
technique (total mesorectal excision) in recent years for rectal 
cancer patients. The TME approach demonstrated a lower 
local recurrence rate [14] and improved overall survival [15]. 
Unfortunately, in our study we could not assess the rectal can-
cer patients separately because the numbers were too small for 
significant survival analysis. However, evaluation of the colon 
cancer-only patients in our series revealed the same trend of 
better survival in the new group. This underlines the fact that 
the survival improvement is due to several factors, though 
location (colon versus rectum) might be one of them.

Data regarding quality measures for oncological resection 
as reflected in resection margins and the number of harvested 
nodes were available for the present laparoscopic group. The 
surgical margins and the mean number of harvested lymph 
nodes in this group concur with the standards of adequate 
oncological resection [16-18]. These data were not available 
for the old patient group; however, we can presume that the 
quality of surgery was not different 20 years ago as the same 
surgical oncology principles existed then and now.

This study demonstrated no change in long-term outcome 
for stage I CRC patients over the years. This result is reason-

TME = total mesorectal excision

laborators [3] reported the same trend for public education and 
screening programs. The change in tumor location in our study 
may reflect a universal process of rightward shift over time, with 
more proximal tumors diagnosed in recent decades [12]. This 

C

B

A

Figure 2. Kaplan-Meier 5-year overall survival analysis: new group 
versus old group. [A] Stage I patients (84% vs. 73%, not significant). 
[B] Stage II patients (75% vs. 57%, P = 0.003). [C] Stage III patients.
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a proximal tumor, undergoing laparoscopic surgery, receiving 
adjuvant treatment when indicated, and living longer than 
was possible two decades ago.
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able since the prognosis of stage I patients following adequate 
surgery is very good, with no need for further treatment apart 
from close follow-up. However, we have shown a significant 
improvement in survival for stage II and III CRC patients. We 
believe that the survival improvement can be attributed to the 
substantial advance in adjuvant therapy and better staging due 
to improved imaging techniques. The introduction of the 5 FU/
leukoverin adjuvant treatment as the standard of care for stage 
III patients and selected stage II patients and the recent addition 
of oxaliplatin has substantially increased patient survival [19]. 
It is important to note that adjuvant chemotherapy was not the 
standard of care in the years 1984–1987 in our department. 

In addition to the improvement in adjuvant treatment, the 
improved imaging techniques have probably contributed to more 
accurate staging. The improved sensitivity of computed tomogra-
phy and the development of the positron emission tomography 
scan may have enhanced the accuracy of staging evaluation in 
discovering small metastases that could not be identified 20 years 
ago. This may lead to the exclusion of stage IV patients from our 
present patients who may not have been excluded 20 years ago 
and were likely considered to be in a lower stage.

The surgical principles of colon cancer resection that are 
currently practiced were the same as those followed when our 
old group was operated and even long before [20]. However, 
the recent focus on the number of retrieved lymph nodes may 
influence the pathologist as well as the surgeon to perform a 
more extensive dissection. Recent studies have emphasized the 
importance of the number of retrieved and examined nodes 
in the resected specimen. Increased lymph node evaluation 
may lead to better staging and may have an impact on long-
term survival [21]. This perception did not exist 20 years ago 
and thus it is possible that some patients who were considered 
stage II in our old group were understaged due to less accurate 
pathological evaluation or less extensive surgery leading to a 
worse long-term survival in this group. Yet, as mentioned 
earlier, we do not have the data on the number of evaluated 
nodes in our old patient group to support this assumption.

General improvement in survival of colorectal cancer 
patients over the last decade was demonstrated in several stud-
ies using databases of cancer registries [22,23]. The major rea-
son for this improvement is the enhanced prognosis of patients 
with regional tumor spread undergoing curative surgery [22]. 
Many of the reasons for this change that were suggested by 
others [23] were demonstrated and discussed in our study.

In conclusion, we have demonstrated improved overall 
survival for stage II and III CRC patients undergoing cura-
tive surgery over a 20-year period. This study is unique in 
that it compares two groups of patients operated by teams 
from the same department over a long period. Our results 
are in accordance with epidemiological reports from large 
database registries. Today, a colorectal cancer patient has a 
higher probability of being diagnosed at an early stage, having 
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circulating catecholamines. Therefore, 
the most important first step is to rule out 
pheochromocytoma. 

Over the last decade data have accu-
mulated with regard to the role of free 
plasma metanephrines as a screening 
test for this condition [3,4]. This test has 
essentially 100% sensitivity in symp-
tomatic patients, which means an ideal 
negative predictive value and no further 
workup is needed after a single blood test. 
In centers where this test is not available, 
repeated (twice) normal 24-hour urinary 
collections for both metanephrines and 
catecholamines have a 95% negative 
predictive value. Other biochemical tests 
such as urinary VMA (vanillylmandelic 
acid) have low sensitivity and should be 
abandoned since they have no role in the 
decision-making process. 

It is important to note that plasma 
metanephrines can be relied on only if 
determined by HPLC (high-performance 
liquid chromatography) or LCMS (liquid 
chromotography-mass spectrometry). 
All other commercially available kits for 
plasma metanephrines do not have suf-
ficient sensitivity for the purpose of rul-
ing out pheochromocytoma definitively 
because of detection of conjugated as well 
as free metanephrines. 

Positive results of the screening tests 
are followed by confirmatory tests. Until 
recently clonidine suppression and glu- 
cagon stimulation tests were used [5]. 
Glucagon exerts a specific effect on pheo- 
chroocytoma cells and not normal chro-
mafin cells [6]. However, in a study of 64 
subjects, half with pheochromocytoma, 
we found that it adds very little to the 
clonidine suppression test; on the other 
hand, injecting glucagon can elicit a severe 
increase in blood pressure [7]. Therefore, 
the glucagon test should also be aban-

P heochromocytoma is a rare cause 
of hypertension but is often sought 

in the workup of secondary hyperten-
sion in appropriate subjects, since such a 
diagnosis provides an opportunity to offer 
definitive treatment for a disease that is 
otherwise incurable in most cases and 
involves chronic use of multiple medica-
tions. 

Despite progress over the last decade 
in our ability to detect, localize and treat 
pheochromocytoma, the most impor-
tant aspect remains the initial clinical 
suspicion. In their report in this issue of 
IMAJ, Zeitlin et al. [1] present the case of 
a malignant paraganglioma of the blad-
der in a patient with a 12-year history of 
hypertension and a few incidents of life-
threatening hypertensive crises. Once the 
patient was under their care, the clinical 
suspicion of pheochromocytoma was 
raised and a series of biochemical and 
imaging procedures followed which con-
firmed the diagnosis.

The typical triad of severe headache, 
palpitations and diaphoresis accompa-
nying episodes of high blood pressure 
should lead one to suspect pheochro-
mocytoma. Nevertheless, most subjects 
with this combination do not have a 
pheochromocytoma. Several clinical con-
ditions can mimic pheochromocytoma; 
the most typical mimicking condition 
is pseudopheochromocytoma [2]. This 
condition is related to increased adreno-
ceptor sensitivity rather than increased 

doned for confirming the diagnosis of 
pheochromocytoma, but the clonidine 
suppression test can be used. 

With regard to localization, Zeitlin 
et al. [1] listed the various options of 
imaging studies. One must ensure that 
if a CAT scan is ordered for the local-
ization of a tumor the request should 
specifically note “fat suppressed.” This 
allows the radiologist to provide the 
maximum information from the imag-
ing study. To look for primary tumors 
and metastases 123I-MIBG scanning 
is indicated. A negative scan does not 
exclude pheochromocytoma, however. 
The authors mention 18F-dopamine 
positron emission tomography scan-
ning, but this is currently available only 
at the U.S. National Institutes of Health 
and is a research test. An alternative is 
18FDG PET scanning, which together 
with positive biochemical results make 
the diagnosis of pheochromocytoma 
very likely and can serve as a means to 
exclude the presence of metastases when 
surgery is considered. 

In the case presented here the patho-
logical diagnosis was paraganglioma. 
Paraganglioma shares many features 
with pheohromocytoma, both clinical- 
ly and pathogenetically. It is indeed a 
neuroendocrine tumor arising from the 
sympathetic nervous system, but unlike 
pheochromocytoma its cells are negative 
for chromaffin. It is usually found in the 
neck, most commonly from the carotid 
body, and only in rare reported cases was 
paraganglioma found in other sites, such 
as in the mediastinum and abdominal 
cavity. Paraganglioma of the urinary blad- 
der is extremely rare. Malignant paragan-
glioma is also rare. Malignant paragan-

18FDG-PET = fluorodeoxyglucose-positron 
emission tomography

pheochromocytoma, bladder, 
hypertension, metanephrines 
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glioma of the bladder is therefore exceed-
ingly rare, and the diagnosis was made 
solely because of clinical suspicion and 
the appropriate workup by Drs. Zeitlin 
and colleagues. 

Future studies are now directed at 
exploring the molecular basis of the 
various forms of pheochromocytoma. We 
hope that this new avenue will lead to the 
development of better strategies to detect 
and treat malignant pheochromocytoma 
where we often fail, as this challenging 
case demonstrates. 
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Recipients of heart transplants are treated with powerful 
immunosuppressants to prevent organ rejection, but 
complications still occur. Early signs of rejection are often 
monitored by an invasive procedure that requires heart 
tissue biopsy. A non-invasive diagnostic test was recently 
approved in the United States, in which blood cells from heart 
transplant recipients are monitored for the expression of 
genes associated with immune-mediated rejection. Snyder et 
al. have designed a potentially complementary non-invasive 
test based on the concept that during organ rejection, 
dying cells in the organ release donor DNA that might be 
detectable in the recipient's bloodstream by high-throughput 

sequencing methods. In a small proof-of-principle study of 
archived blood samples from heart transplant recipients, the 
authors showed that the level of cell-free donor DNA in the 
recipient's blood increased substantially when there was an 
acute cellular rejection episode and then declined again once 
the patient received more aggressive treatment. Although an 
encouraging start, the predictive value of this test will become 
clear only from much larger studies in which its performance is 
compared with that of biopsies and with conventional clinical 
measures of heart function, such as echocardiograms. 

Proc Natl Acad Sci USA 2011; 108: 6229 
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Blood cells as signs for heart transplant rejection

Orozco et al. investigated the complex association pattern of 
the extended major histocompatibility complex (xMHC) region 
with rheumatoid arthritis (RA) susceptibility to identify effects 
independent of HLA-DRB1. High-resolution HLA-DRB1 typing was 
performed. The subjects, 1804 RA cases and 1474 controls, were 
genotyped for 1546 single-nucleotide polymorphisms (SNPs) 
using Affymetrix GeneChip 500 K as part of the Wellcome Trust 
Case Control Consortium Study. To avoid confounding by RA-
associated HLA-DRB1 alleles, the authors analyzed xMHC SNPs 
using a data set with pairwise matching of cases and controls 
on DRB1 genotypes. A total of 594 case-control pairs with 
identical DRB1 genotypes were identified. After this adjustment, 
104 SNPs remained significantly associated with RA, suggesting 

that additional RA loci independent of HLA-DRB1 can be found 
in the xMHC region. Of these, four loci showed the strongest 
associations with RA: ZNF391, the olfactory receptor (OR) gene 
cluster, C6orf26-RDBP and HLA-DPB1-COL11A2. An additional 
locus mapping to the BTN (butyrophilin) cluster showed 
independent association with RA in anti-cyclic citrullinated 
peptide-positive patients exclusively. The investigators 
validated the previously described independent association of 
the HLA-DPB1-COL11A2 locus with RA. In addition, association 
with three novel independent RA loci in the xMHC region 
(ZNF391, OR2H1 and C6orf26-RDBP) was detected.

Genes Immun 2011; 12: 169
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HLA-DPB1-COL11A2 and three additional xMHC loci are independently associated with  
RA in a UK cohort

“Gentlemen, we have run out of money. Now we have to think”
Winston Churchill (1874-1965), British politician, statesman, writer and orator 
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C ardiac arrest in pregnancy is a rare encounter, considered 
to occur in 1:30,000 births [1]. It may lead to perimortem 

cesarean delivery in order to save the mother and her infant [2]. 
“Five minutes is just about long enough, depending upon 

personal preference, to boil an egg and butter some toast. It is 
also the period of time during which obstetric care givers are 
expected to identify maternal cardiac arrest, initiate cardio-
pulmonary resuscitation and, if maternal cardiac output is not 
immediately restored, deliver the fetus by caesarean section.” 
[3]. This quotation is a quintessence of the complexity involved 
in providing high-quality medical care quickly and efficiently 
to the pregnant patient who suffers a cardiac arrest. 

Following their analysis of an anonymous questionnaire 
survey among obstetricians, anesthesiologists and midwives, 
Einav et al. [4] concluded that specialist clinicians who treat 
pregnant women in hospital on a daily basis possess a limited 
knowledge of the recommendations for treating maternal 
cardiac arrest. This review is therefore intended to update the 
readers' knowledge with regard to cardiopulmonary resuscita-
tion in pregnant patients. We start 
with a brief presentation of a real 
case and follow with a review of 
the pathophysiology and etiology 
of CA in pregnancy, with special 
emphasis on the anesthetic causes of CA and management strat-
egies. A brief description of CPR in pregnancy is also included, 
and the importance of emergency delivery (hysterotomy or 
cesarean delivery) is emphasized.

CA =cardiac arrest
CPR = cardiopulmonary resuscitation

Case Report

A 35 year old, 38 weeks pregnant, apparently healthy woman 
was referred by her family physician urgently to our labor 
and delivery unit due to concern about her lack of appetite 
over the past week and her altered mood. Her 15 year old 
son confirmed that she appeared depressed and had not left 
the house for the past week. Her communication difficulties 
were attributed to her new immigrant status in Israel. She 
appeared exhausted with low mood. At this stage there was 
no specific diagnosis. Upon admission to the hospital her 
vital signs were stable: blood pressure 120/70 mmHg, heart 
rate 70 beats/minute and oxygen saturation 98% on room 
air. Fetal heart rate tracing was also normal. She was not 
in active labor and did not complain of pain. The on-duty 
anesthesiologist was asked to consult the patient regarding 
epidural analgesia once in active labor. The patient appeared 
confused and uncooperative, and approximately 10 minutes 
after the history-taking and examination had begun the 
patient developed witnessed cardiorespiratory arrest (asys-
tole). This was accompanied by severe fetal bradycardia. 
CPR in the left tilt position was immediately started by the 
resident anesthesiologist and the obstetrician. The operating 
room was prepared for an emergency cesarean delivery. The 
left tilt was achieved with a rolled blanket placed under the 
patient’s right hip and lumbar area. 

The alerted in-house senior obstetrician, anesthesiologist 
and neonatologist arrived at the scene within 2 minutes. The 

patient's trachea was intubated 
while receiving cardiac massage 
at a rate of 100/min, 10 breaths/
min and two intravenous boluses 
of 1 mg each of atropine and 

epinephrine. Spontaneous circulation and normal blood 
pressure resumed after 2 minutes of CPR, but the patient 
remained unconscious with both pupils dilated and unreac-
tive to light. Approximately 5 minutes after the diagnosis of 
CA, an emergency cesarean delivery was performed in the 
operating room which was situated inside the delivery unit. 
The patient remained unresponsive (no movement, with 
unchanged heart rate and blood pressure) to the surgical 

Some reasons for cardiac arrest in 
pregnancy are reversible and should be 

recognized and managed promptly
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stimulus. The patient received no anesthesia and only 100 µg 
IV fentanyl for analgesia, with no muscle relaxants. The baby 
was delivered with an Apgar score of 4/6 and a pH of 7 and 
his condition gradually improved during the following hours. 
Following the cesarean delivery the mother remained unre-
sponsive, with a Glasgow Coma Scale of 3. A brain computed 
tomography scan revealed severe diffuse brain edema. The 
patient was treated with mild hyperventilation, mannitol, rest 
in a semi-recumbent position and oxygen to keep her oxygen 
saturation above 98%. Following resolution of some brain 
edema, a huge frontal herniated brain tumor was revealed. 
The tumor was considered inoperable and the patient died 
5 days later. 

This case emphasizes that CPR skills may be required 
unexpectedly in the labor ward and that management of 
cardiac arrest involves prompt initiation of the correct treat-
ment, which could include cesarean delivery and treatment 
of the underlying cause of the CA [3,4]. 

Pathophysiology of cardiac arrest in pregnancy

In pregnant women, CA is complicated by the pathophysi-
ological changes that occur during pregnancy, especially 
aortocaval compression. During 
CPR with closed chest massage in 
non-pregnant patients the maxi-
mal cardiac output approximates 
30% of normal [5]. In patients ≥ 
20 weeks pregnant lying in the 
supine position, the cardiac output 
is further decreased. This implies that if these patients suffer 
CA when placed in the supine position, there will be practi-
cally no cardiac output at all despite a correctly performed 
CPR. 

Patients in advanced pregnancy also have a tendency 
for rapid development of hypoxemia and acidosis, a higher 
risk of pulmonary aspiration, and an increased incidence 
of difficult intubation as compared to the non-pregnant 
population. These changes are exaggerated by multiple 
pregnancy and obesity, all of which make the resuscitation 
more difficult. 

Etiology and differential diagnosis of cardiac arrest  

in pregnancy

It is imperative to identify reversible causes of CA. The age of 
pregnancy should be quickly established in order to decide on 
fetal viability. Abdominal ultrasound examination is used for 
this purpose but it should not delay resuscitation procedures.

The etiology of CA in pregnancy can be classified into 
anesthesia-related causes and/or non-anesthesia-related causes 
[Tables 1 and 2]. Occasionally, the etiology is multifactorial, 
making the diagnosis and management more challenging.

Anesthesia-related maternal mortality

The 1990-2003 USA closed claims data in obstetric anesthesia 
reported 69 cases of anesthesia-related death or severe brain 
injury; 18% (vs. 6.7% in the non-pregnant surgical popula-
tion) were linked to airway problems. Airway catastrophes 
were also related to some poor fetal outcomes [8].

It is noteworthy that through the decades, a change in anesthe-
sia-related maternal mortality trends has been observed. Around 
40 years ago, the aspiration of gastric contents was the leading 
cause of anesthesia-related maternal death, but in the following 
20 years the culprit was failed intubation. More recently, atten-

tion to airway loss during induction 
of anesthesia has led to a decrease in 
airway mortality during induction. 
However, mortality related to airway 
problems during extubation of the 
trachea has increased, as has spinal 
anesthesia-related mortality [9,10]. 

The last Confidential Enquiries into Maternal and Child 
Health (CEMACH) in the United Kingdom 2003–05 reported 
that in six cases maternal death was directly related to anes-
thesia, a similar figure to that reported in 2000–02. There were 
three cases of postoperative airway loss: all occurred in morbidly 
obese parturients [11]. Twenty-seven percent of all maternal 
deaths (directly or indirectly related to anesthesia) occurred 
among obese women (body mass index > 30 kg/m2), whereas 
24% occurred among overweight women (BMI > 25 kg/m2). 

BMI = body mass index

Cardiopulmonary resuscitation 
follows general ACLS guidelines with 

several modifications for pregnant 
women, taking into account the lives 

of both mother and fetus

Category Mechanism Characteristics Management

Anoxic/hypoxic Failure to oxygenate due to failed intubation/ventilation 
and/or aspiration of gastric contents

Obese patients•	
Other reasons for difficult airway•	

Rescue airway
procedures

Hemodynamic/
Respiratory

High/total spinal (see below: specific mechanisms) Local anesthetic overdose•	
"Barbotage" of the CSF•	
Unrelieved aortocaval compression•	

Hemodynamic & respiratory 
support

Toxicity Local anesthetic toxicity (overdose or IV injection) Specific symptoms•	
Neurologic signs•	
Hemodynamic signs•	
Respiratory arrest•	

Hemodynamic & respiratory 
support, Intralipid® 
(Pharmacia & Upjohn) 

Table 1. Etiology, mechanism, characteristics and management of anesthesia-related CA in pregnancy
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or if necessary endotracheal intubation can be performed with 
cricoid pressure.

Cardiac arrest in pregnancy – Advanced Cardiac Life 

Support guidelines

The following are updated guidelines [5,12] for which there 
are several modifications for pregnant women, taking into 
account the lives of both mother and fetus since fetal survival 
depends on maternal survival.

Key interventions for managing cardiac arrest in pregnant 
women:

First responder or single rescuer will start CPR with chest •	
compression (CAB instead of ABC)
Place the woman in left lateral position•	
Ventilate the patient with 100% oxygen•	
Establish IV access and administer fluids using upper ex- •	
tremity veins

Two obese patients died in early pregnancy due to failure in 
managing their airway adequately. One death was caused by 
bupivacaine toxicity due to accidental IV infusion of bupiva-
caine. Thirty-one fatal cases of indirect anesthetic deaths were 
attributed to poor recognition and management of critical situ-
ations (bleeding, sepsis, etc). 

CA and cardiovascular collapse after spinal/epidural 

analgesia/anesthesia

This scenario could occur following spinal analgesia in multiple 
gestation, obesity, “barbotage” of the cerebrospinal fluid, subdural 
block, spinal overdose, repeated spinal/epidural blocks, spinal 
injection following “failed” epidural, epidural overdose, toxic 
reaction to local anesthetic overdose, or intravascular injection.

High spinal block in pregnancy can be successfully managed 
by early recognition and aggressive treatment. Management 
includes left uterine displacement. Fluids are rapidly infused 
while bradycardia is aggressively treated with atropine or epi-
nephrine and hypotension should be treated with phenylephrine 
or epinephrine. Oxygen 100% should be administered by mask, 

Category Mechanism Characteristics Management

Hemodynamic Hemorrhagic Placenta accreta, increta, percreta, previa, abruptio•	
Uterine rupture•	

Balloons into the hypogastric arteries
Surgery
Fluid & blood resuscitation
Management of coagulopathies

Hemodynamic Acute coronary 
syndromes

Smokers and older aged-pregnant women are at •	
higher risk

Percutaneous coronary reperfusion is the strategy 
of choice for ST- elevation myocardial infarction

Hemodynamic Rupture of aortic 
aneurysm 

Marfan syndrome & hypertensive patients [ref. 6] Surgery if indicated

Hemodynamic
/neurologic

Stroke Rupture of brain aneurysm•	
Embolic event•	
Uncontrolled hypertension•	

Surgery if indicated
Successful use of fibrinolytics in massive, life-
threatening ischemic stroke 

Hemodynamic Air embolism Uterus above the level of right atrium and hypovolemia Level the table
Fluid resuscitation

Toxicity Magnesium Overdose, particularly in oliguric patients Calcium gluconate IV (30 ml in 10% solution)

Complex Amniotic fluid 
embolism [ref. 7]

Dramatic evolution with high morbidity/mortality Life support measures
Activated factor VII
Inhalation of prostacyclin or nitric oxide
Extracorporeal membrane oxygenation 
Cardiopulmonary bypass

Complex Pulmonary 
embolism

Usually postoperative•	
Antiphospholipid antibody syndrome at high risk•	

Anticoagulants in at-risk patients – problematic 
regional anesthesia
Successful use of fibrinolytics for massive, life-
threatening pulmonary embolism 

Complex Trauma Important cause of maternal & fetal mortality Aortocaval decompression
Early CS/hysterotomy may be life-saving

Complex Preeclampsia/
eclampsia

Diffuse organ impairment/ failure affecting maternal •	
& fetal mortality
Possible airway problems•	

Magnesium
Antihypertensive medication
Early epidural placement

Complex Sepsis Chorioamnionitis•	
Pneumonia•	
Epidural abscess•	

Antibiotics
Fluid resuscitation
Vasopressors

Complex Status asthmaticus 
[ref 2]

Airway obstruction •	 Cardiopulmonary resuscitative measures
Specific management of status asthmaticus

Table 2. Etiology, mechanism, characteristics and management of non-anesthesia-related CA in pregnancy

CAB = circulation airway breathing
ABC = airway breathing circulation
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Defibrillation5.	
Standard ACLS defibrillation doses should be used. Survival rates 
are highest with immediate CPR and defibrillation within 3 to 5 
minutes of a witnessed pulseless ventricular tachycardia or fibril-
lation. Defibrillation is administered at the following doses:

Monophasic – 360 joules (J)•	
Biphasic – •	 truncated exponential waveform 150-200 J
Biphasic – •	 rectilinear waveform: 120 J 
Newborn – 2 J/kg for the first attempt and 4 J/kg for sub-•	
sequent attempts
The ACLS guidelines emphasize the importance of avail-•	
ability of automated external defibrillators.

Electric cardioversion during pregnancy has been described 
in the literature and appears to be safe for the fetus [13].

In pregnant women a secondary reassessment of the airway 
and breathing is critical to con-
sider early intubation owing to  
the risk of aspiration. The endo- 
tracheal tube size should be 
smaller and the correct posi-
tion should be confirmed with 
capnography. 

Incorrectly applied cardiac compressions in pregnant patients 
with CA may be complicated with liver laceration, uterine rup-
ture, hemothorax and hemopericardium. 

Emergency delivery

If cardiac arrest is not immediately (4-5 minutes) reversed by 
basic and advanced life support, emergency hysterotomy (or 
cesarean delivery) should be performed at > 20 pregnancy 
weeks. The best survival rate for an infant is at age > 24 or 25 
weeks if delivered < 5 minutes after CA [14]. Gestational age 
may not always be known and ultrasonography can be used if 
time permits. It is important to recognize that a promptly per-
formed cesarean delivery may save the mother and her infant. 

Timely hysterotomy delivers the fetus, empties the uterus, 
restores venous return and aortic flow and, in addition, allows 
newborn resuscitation. Cesarean section might be necessary to 
accomplish a successful resuscitation even if the fetus has died.

Immediately following the diagnosis of CA, a well-trained 
team comprising a gynecologist, anesthesiologist, neonatolo-
gist and midwives should activate the departmental hystero-
tomy protocol, in parallel with the CPR efforts. This requires 
preparation of the operating room for an emergency hystero-
tomy which ideally should be performed no longer than 4-5 
minutes after initiation of CPR. 

Conclusions

Cardiac arrest is a rare, unexpected and devastating event for 
pregnant patients and those treating them. Early anticipation 

Consider the possible cause of cardiac arrest to ease targeted •	
management

Left lateral position1.	
Place the patient on a hard surface in 15°-30° left lateral tilt 
position or pull the uterus to the side. The left tilt can be 
achieved manually or with a rolled blanket under the right 
hip and lumbar area. 

Airway and breathing2.	
Apply continuous cricoid pressure during ventilation and intu-
bation due to the risk of regurgitation. Consider the possibility 
of airway edema especially in parturients with gestational hyper-
tension which can make endotracheal intubation difficult. Start 
with two rescue breaths of one second each. Bag-mask ventilate 
at a rate of 8-10 breaths/min and a tidal volume large enough 
to raise the chest, during pauses 
of compressions (synchroniza-
tion). Synchronization between 
chest compressions and venti-
lation is not necessary with an 
advanced airway (endotracheal 
tube) in place. It must be noted 
that hyperventilation is harmful and should be avoided.

Circulation3.	
Chest compressions are performed higher than in non-preg-
nant patients, slightly above the center of the sternum due 
to the elevated diaphragm and abdominal contents. Chest 
compressions should be performed with the patient lying on 
a hard surface. “Push fast and hard”! Place the heel of one 
hand on the center of the chest. Place the other hand on top. 
Interlock the fingers and compress the chest at a rate of 100/
min, a depth of 4-5 cm and equal compression:relaxation 
times. It is recommended that the CPR operator be changed 
every 2 minutes. Although vasopressors (epinephrine, vaso-
pressin) reduce blood flow to the uterus, current recommen-
dations advise using standard drugs in standard adult ACLS 
doses. A single dose of vasopressin 40 units is an alternative 
to repeated epinephrine injection. Amiodarone 300 mg IV 
has replaced lidocaine for treatment of ventricular arrhyth-
mias.

Compression-ventilation (C-V) ratio4.	
A C-V ratio of 30:2 is recommended. With two or more res-
cuers switch the compressor every 2 minutes or every five 
cycles of C-V. In the newborn give two ventilations after 
15 compressions (C-V ratio of 15:2) if the etiology of CA is 
cadiac or a ratio of C-V 3:1 if the etiology is respiratory.

ACLS = Advanced Cardiac Life Support
C-V = compression-ventilation

Successful cardiopulmonary resuscitation 
(CPR) implies early recognition of cardiac 
arrest, aortocaval decompression, early 

hysterotomy/cesarean delivery and 
acquiring CPR skills by the managing teams
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and treatment may prevent CA, for example following high 
spinal block. Multidisciplinary teams should be familiar with 
the ACLS guidelines and their special modifications for preg-
nant women. In addition, there should be a well-conceived 
hysterotomy protocol in delivery rooms, which should be 
fully equipped for both resuscitation and emergency hys-
terotomy within 4-5 minutes.
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The transcription factor cAMP responsive element-binding 
protein (CREB) mediates neuroprotection after stroke. Sasaki 
et al. identified a cell-signaling pathway that modulates CREB 
activation after ischemia. CREB activity can be controlled by 
recruitment of stimulatory cofactors such as transducer of 
regulated CREB activity-1 (TORC1). In cell culture experiments, 
the researchers showed that TORC1 translocation to the nucleus 
was increased after ischemia and was required for activation 
of CREB. TORC1 over-expression could reduce neuron death in 
response to ischemia. TORC1 is phosphorylated by salt-inducible 
kinase-2 (SIK2), which was degraded in cultured neurons after 

ischemia, and SIK2 phosphorylation by Ca+2/calmodulin-
dependent protein kinases seemed to be responsible for 
this process. Increasing SIK2 expression prevented TORC1 
from entering the nucleus and from activating CREB, and this 
enhanced cell death after ischemia. The researchers found 
that a SIK2 inhibitor could enhance CREB activity and prevent 
neuron death in response to ischemia, and SIK2-deficient mice 
were protected from stroke. These findings suggest that SIK2 
degradation after ischemia is beneficial to neurons.

Neuron 2011; 13: 106

Eitan Israeli

Capsule

SIK2 degradation after ischemia is beneficial to neurons

Sepsis is one of the most challenging health problems worldwide. 
Puneet et al. found that phagocytes from patients with sepsis had 
considerable up-regulation of Toll-like receptor 4 (TLR4) and TLR2; 
however, shock-inducing inflammatory responses mediated 
by these TLRs were inhibited by ES-62, an immunomodulator 
secreted by the filarial nematode Acanthocheilonema viteae. 
ES-62 subverted TLR4 signaling to block TLR2- and TLR4-driven 
inflammatory responses via autophagosome-mediated down-
regulation of the TLR adaptor-transducer MyD88. In vivo, ES-62 

protected mice against endotoxic and polymicrobial septic shock 
by TLR4-mediated induction of autophagy and was protective 
even when administered after the induction of sepsis. Given that 
the treatments for septic shock at present are inadequate, the 
autophagy-dependent mechanism of action by ES-62 might form 
the basis for urgently needed therapeutic intervention against 
this life-threatening condition.

Nature Immunol 2011; 12: 344

Eitan Israeli

Capsule

The helminth product ES-62 protects against septic shock via Toll-like receptor 4-dependent 
autophagosomal degradation of the adaptor MyD88
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multiple anti hypertensive drugs. A chole-
cystectomy performed 3 years before the 
current admission was complicated by a 
severe life-threatening hypertensive cri-
sis. Also noteworthy was urinary bladder 
neoplasm of unclear pathology that was 
diagnosed 8 years before the admission. 
At that time she was living in Russia 
and was treated with radiotherapy and 
chemotherapy. Computed tomography, 
performed one year before hospitaliza-
tion, revealed a 6.5 cm mass in the right 
bladder wall. Repeated cystoscopies and 
biopsies demonstrated irritated mucosa 
with no evidence of malignancy. 

On admission blood pressure was 
200/110 mmHg in the supine position 
and 100/50 mmHg on standing; pulse was 
110/minutes and regular. The rest of the 
physical examination was unremarkable. 
Laboratory tests demonstrated anemia 
(hemoglobin 8.7 g/dl) associated with 
chronic disease, prerenal azotemia (urea 
116 mg/dl, creatinine 2.09 mg/dl) and 
hypokalemia (potassium 3.14 mmol/L). 
An electrocardiogram showed sinus tachy- 
cardia with non-specific ST-segment and 
T-wave abnormalities.

During hospitalization the recurrent 
elevations of blood pressure up to 240/120 
mmHg accompanied by dizziness, head-
aches and palpitations raised the suspicion 
of pheochromocytoma. Levels of meta-
nephrine, vanillylmandelic acid and cat-
echolamines in 24-hour urine collections 
were significantly elevated. Treatment 
with phenoxybenzamine was started and 
propranolol was added later. A total body 
CT showed the 6.5 cm mass in the urinary 
bladder as well as a new right iliac lymph-
adenopathy, scattered pulmonary nodules 
and two solid masses in the right kidney. A 

For Editorial see page 304

P heochromocytoma may be either 
benign or malignant. These tumors 

produce and excrete significant amounts 
of catecholamines and their metabolites, 
thus giving rise to the well-known clinical 
picture of pheochromocytoma. If unrecog-
nized, it may lead to death as the result of 
hypertensive crisis, arrhythmia or myocar-
dial infarction. Therefore, a high index of 
suspicion is crucial for early diagnosis. We 
describe a case of malignant extra-adrenal 
paraganglioma, focusing on new modali-
ties for its diagnosis and management. 

Patient Description

A 69 year old woman, a Russian immi-
grant, was hospitalized in 2006 because of 
recurrent syncope and episodes of severe 
headaches, dizziness and palpitations that 
had begun a few months earlier. Her med-
ical history was remarkable for a 12-year 
hypertension that was relatively well con-
trolled until 3 years before the current 
hospitalization. During those 3 years she 
experienced frequent paroxysms of severe 
hypertension, with blood pressure eleva-
tion up to 240/120 mmHg, which did not 
respond well to medical therapy despite 

[123I] metaiodobenzylguanidine scanning 
showed multiple foci of increased uptake 

in the right lung, liver, abdomen and right 
pelvis adjacent to the bladder [Figure 1]. 
No pathological uptake was observed in 
the adrenals. A diagnosis of metastatic 
extra-adrenal pheochromocytoma, most 
likely of urinary bladder origin, was made. 
During surgery the external urinary mass 
could be only partially excised. Biopsy 
revealed multiple foci compatible with 
paraganglioma. 

Therapy with 150 mCi of [131I] MIBG 
was initiated. The headaches, palpita-
tions, fainting episodes and paroxysms 
of hypertension gradually subsided. A 
repeated total body CT, performed a 
year later, did not show changes from the 
previous CT. Treatment with alpha and 
beta-blockers continued. Blood pressure 

MIBG = metaiodobenzylguanidine

extra-adrenal pheochromocytoma, 
urinary bladder, [123I] 
metaiodobenzylguanidine (MIBG)  
scintigraphy, 6-[18F] fluorodopamine PET 
scan, [131I] metaiodobenzylguanidine 
(MIBG) treatment

IMAJ 2011; 13: 311–313
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Anterior and posterior whole body images 
of the initial MIBG study show multiple 
MIBG avid foci in the right lower lung, liver, 
mid-abdomen spine and pelvis (arrows)
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was well controlled and the patient felt 
well for 2 years after the operation when 
palpitations and paroxysms of severe 
hypertension recurred. Again, 24-urine 
free catecholamines and VMA levels 
were markedly elevated. A [123I] MIBG 
scan showed new metastatic foci in the left 
lung, liver and spine and another course of 
therapy with 131I-MIBG was scheduled.

Comment

Pheochromocytoma is a rare catechol- 
amine-producing chromaffin cell tumor 
[1]. It can be sporadic or familial, the lat-
ter often being multifocal and appearing 
at an earlier age. Among the germline 
mutations are the von Hippel-Lindau gene 
causing the VHL syndrome, the RET gene 
leading to multiple endocrine neoplasia 
type 2, the neurofibromatosis type 1 gene 
associated with neurofibromatosis type 
1, and the gene encoding mitochondrial 
succinate dehydrogenase subunit D and 
B associated with familial paraganglioma 
and pheochromocytoma. 

While most pheochromocytomas are 
benign, malignancy accounts for up to 
26–40% of all cases. There is no certain 
way to predict which tumors will progress 
to malignancy and no single histological 
feature alone is predictive of metastatic 
invasion [2]. Prognostic factors for mal- 
ignancy include large size (diameter > 5 
cm), local tumor extension at the time 
of surgery, and the DNA ploidy pattern 

with aneuploidy and tetraploidy hav-
ing a more aggressive nature. A scor-
ing system that combines histological, 
immunohistochemical and biochemical 
parameters was suggested to predict both 
the metastatic potential and the progno-
sis for patients with metastatic tumors 
[3]. In clinical practice, the only reliable 
criterion of malignancy is the presence 
of distant metastases. Since the overall 
5-year survival in patients with malig-
nant pheochromocytomas ranges from 
40% to 74%, early diagnosis is of utmost 
importance.

VMA = vanillylmandelic acid
VHL = von Hippel-Lind

Hypertension, occurring in 90% of 
patients, may be sustained or paroxysmal. 
It may cause encephalopathy, retinopa-
thy, cardiomyopathy and proteinuria. A 
hypertensive crisis may be induced by 
trauma, exercise, various medications 
(such as antihypertensives, tricyclic anti-
depressants, glucagon, opiates) or surgery. 
The triad of headaches, palpitations and 
sweating should raise a high index of 
suspicion for pheochromocytoma. Other 
features are orthostatic hypotension, 
syncope and hyperglycemia. Aside from 
catecholamines and their metabolites, 
pheochromocytoma can also secrete vari-
ous other peptides, such as parathyroid 
hormone-rP, ACTH, erythropoietin and 
inerleukin-6, which contribute to clinical 
symptoms.

Diagnosis is confirmed by increased 
levels of free catecholamines and meta-
nephrines either in urine or plasma. Urine 
levels, if determined during or shortly 
after a hypertensive crisis, have greater 
sensitivity. Plasma catecholamines have 
a sensitivity of 90% and a specificity of 
95%, and plasma metanephrines are more 
sensitive than plasma catecholamine. The 
levels of chromogranin A and neuropep-
tide Y are increased in more than 80% 
of patients; however, their specificity for 
pheochromocytoma is low as they may 
be increased in other neuroendocrine 
tumors. Once the diagnosis is confirmed, 
the next step is localization by CT or mag-
netic resonance imaging. 

Ninety-seven percent of extra-adrenal 
paragangliomas are found in the abdo-
men, mostly in the organ of Zuckerkandl, 
the sympathetic ganglia, or the urinary 
bladder. CT and MRI scans have similar 
sensitivity (98%–100%), but their speci-
ficity is only 70%. Therefore, functional 
imaging is needed to confirm that a tumor 
is a pheochromocytoma. Functional 
imaging by 123I-MIBG scintigraphy (sen-
sitivity 83–100%, specificity 95–100%), 
or by 131I-MIBG scintigraphy (sensitivity 
77–90%, specificity 95–100%) should be 
performed. False positive MIBG has been 
reported in cases of adrenal carcinoma, 
adrenal adenomas and anatomic varia-

tions of the renal pelvis. False negative 
MIBG examinations may be expected 
if the patient has not stopped taking 
medications that interfere with MIBG 
uptake, and if there are tumors that have 
undergone necrosis. Positron emission 
tomography imaging with 6-[18F] fluo-
rodopamine positron-emitting analog of 
dopamine is a new useful technique. In 
addition, as compared with 131I-MIBG, 
it has a lower radiation dose, and results 
are available on the same day in con-
trast to the 24–48 hour delay necessary 
for 131I-MIBG imaging. Somatostatin 
receptor scintigraphy (Octreoscan), as 
compared with MIBG, is more sensitive 
only in metastatic pheochromocytoma, 
but not in benign tumors. Venous sam-
pling coupled with the measurement of 
catecholamine gradient, a technically 
difficult invasive procedure performed 
in a few specialized centers, should be 
reserved only for selected cases when all 
other imaging methods have failed. 

Therapy is based on antihypertensive 
control in adjunct to anti-tumor treat-
ment. An alpha-blocker, phenoxyben-
zamine, starting with 10 mg once or twice 
daily and increasing the dose gradually up 
to a 1–2 mg/kg per daily in two divided 
doses, is the first-choice therapy. Beta-
blockers should be instituted only after 
alpha-blockers have been started. This 
sequence is important since β-blockers 

lead to the loss of β2-receptor-mediated 
vasodilatation and the unopposed effects 
of alpha-receptors cause vasoconstriction, 
arterial hypertension and increased after-
load, causing myocardial infarction and 
pulmonary edema. Doxazosin, labetolol, 
dihydropyridine calcium channel blockers 
and metyrosine, may also be beneficial. 
After localization of the tumor, surgical 
removal should be performed. Symptom 
relief occurs in most patients with benign 
pheochromocytoma. Surgical treatment 
alone is seldom curative in malignant 
pheochromocytoma, but it may prolong 
survival by debulking, reducing metastatic 
spread and hormonal activity, and by 
removing metastases at life-threatening 
locations. 
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Other therapeutic options are radia-
tion, by either 131I-MIBG, or a radioac-
tive somatostatin analogue, and che-
motherapy. For 131I-MIBG therapy to 
be effective, patients are chosen on the 
basis of significant radioisotope uptake 
(> 1% of the injected dose) as demon-
strated during the diagnostic MIBG 
scans. The only limitation of this treat-
ment is the total radiation dose to critical 
organs such as bone marrow. The initial 
131I-MIBG dose is an important factor in 
the response and survival rate, as patients 
who received high initial doses lived lon-
ger than those who received lower doses 
[4]. 131I-MIBG therapy is generally well 
tolerated, may yield partial remission in 
24–54% of patients and has even been 
reported to produce complete remission. 
Similar to surgery, 131I-MIBG treatment 
alone is not curative; therefore, integra-
tion of 131I-MIBG with other therapeutic 
modalities should be considered in pro-
gressive disease. A somatostatin analogue 
therapy with octreotide is based on 
expression of somatostatin receptor in 
chromaffin cell tumors. As in therapy with 

131I-MIBG, only patients showing a high 
uptake will benefit from this treatment. 
Hormone secretion and tumor growth 

have been reported to be stabilized in 
25% of cases and even decreased in 20% 
of cases. Side effects are leukopenia and 
thrombocytopenia. Combined therapy 
of 131I-MIBG and 177Lu-octreotate 
might be more favorable and exert fewer 
side effects than a single high dose of 
131I-MIBG with its potential severe bone 
marrow toxicity. Novel approaches, such 
as somatostatin analogues, combined 
with anti-angiogenic factors may become 
the therapeutic modality of the future. 
Chemotherapy should be considered for 
patients without avidity to radionuclide 
treatment or when there is progression 
of the disease despite conventional treat-
ment. Combination of cyclophosphamide, 
vincristine and dacarbazine (CVD) in 
malignant pheochromocytoma showed 
symptomatic and hormonal responses 
(50–100%) but only a minimal tumoral 
response [5]. Combinations of etoposide 
and cisplatin or anthracycline, CVD 
and cytosine arabinoside showed some 

success. However, in most patients with 
malignant pheochromocytoma, there is 
no curable therapy and the prognosis is 
unfavorable.
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Pancreatic neuroendocrine tumors (PanNETs) are aggressive 
human cancers that often develop silently and progress to 
untreatable metastatic disease prior to diagnosis. Using an 
exome sequencing strategy to identify recurrent somatic 
mutations in PanNETs, Jiao et al. found that the most 
commonly mutated genes, affecting nearly 45% of the tumors, 
encode proteins implicated in chromatin remodeling. About 

15% of the tumors had mutations altering the mammalian 
target of rapamycin (mTOR) signaling pathway. mTOR 
inhibitors are already being tested as cancer therapies, so 
the mutational status of the PanNETs could help to identify 
which patients are most likely to respond to these drugs. 

Science 2011; 331: 1199

Eitan Israeli
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Mutations and therapy in pancreatic cancer genes

Garcia-Romo et al. show that mature systemic lupus erythemato- 
sus (SLE) neutrophils are primed in vivo by type 1 interferon (IFN) 
and die upon exposure to SLE-derived anti-ribonucleoprotein 
antibodies, releasing neutrophil extracellular traps (NETs). SLE 
NETs contain DNA as well as large amounts of LL37 and HMGB1, 
neutrophil proteins that facilitate the uptake and recognition 
of mammalian DNA by plasmacytoid DCs (pDCs). Indeed, SLE 

NETs activate pDCs to produce high levels of IFN-alpha in a DNA- 
and TLR9 (Toll-like receptor 9)-dependent manner. The results 
reveal an unsuspected role for neutrophils in SLE pathogenesis 
and identify a novel link between nucleic acid-recognizing 
antibodies and type 1 IFN production in this disease.

Sci Transl Med 2011; 3: 73ra20
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Netting neutrophils are major inducers of type 1 interferon production in pediatric systemic 
lupus erythematosus
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such seizures are not known. We report a 
case of a seizure as a presenting symptom 
of basilar artery occlusion resulting in an 
ischemic stroke of the pons. 

Patient Description

A 53 year old man with no history of 
epilepsy was admitted to the emergency 
department with complaints of vertigo, 
nausea and a single episode of vomiting. 
On neurologic examination eye move-
ments were intact, there was no nystag-
mus or pyramidal signs, and instability of 
gait was noted. On computed tomogra-
phy without contrast media a hypodense 
lesion was observed on the right cerebel-
lum [Figure A]. 

Two days after admission the patient 
became confused. Several minutes later 

S troke-associated seizures are usually 
due to ischemic involvement of the 

cerebral cortex or intracerebral hemor-
rhage [1]. Cases of subcortical lesions 
inducing stroke are less common but have 
been described [2]. Non-epileptic involun-
tary movements of the arms and legs due 
to ischemic lesions in the brainstem have 
also been reported [3]. On the other hand 
there are a few reports of seizures associ-
ated with ischemic lesions of the brainstem. 
The pathophysiology and mechanism of 

the staff noticed vocalization followed 
by loss of consciousness and tonic-clonic 
movements with small amplitude in all 
four limbs. The presentation was seen by 
a neurologist who interpreted it as gen-
eralized tonic-clonic seizure, and since  
the condition continued for several min-
utes, status epilepticus was suspected. 
Intravenous phenytoin was administered 
with good seizure control at the end 
of the loading dose. Bedside monitor 
electroencephalogram performed half 
an hour after the movements stopped 
showed no epileptic activity. Urgent CT 
showed no hemorrhage or signs of new 
stroke. 

Two hours from seizure onset, while 
the patient was regaining consciousness, 
right hemiplegia, right gaze limitation and 
Babinsky sign on the right were observed. 

vertebrobasilar disease, stroke, status 
epilepticus, seizure

IMAJ 2011; 13: 314–315
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Basilar Artery Occlusion Presenting as a  
Tonic-Clonic Seizure
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[A] CT of the brain after admission to the hospital showing 
left cerebellar stroke [B] A cutoff sign of the basilar artery is 
demonstrated on angiography [C] CT-angiogram of the brain 
after seizure showing a filling defect in the mid-basilar artery  

[D] Angiogram at the end of the mechanical thrombectomy of the 
basilar artery occlusion showing open basilar artery [E] Brain CT 
after the procedure demonstrating large hypodense lesion in the 
left pons

C

B E

D

A



Case Communications

 315

IMAJ • VOL 13 • may 2011

Urgent neck and brain CT-angiography 
demonstrated right vertebral artery dissec-
tion and a filling defect in the mid-basilar 
artery [Figure C]. IV heparin was started 
and the patient was transferred to the 
angiography suite where stenting of the 
vertebral artery dissection and mechani-
cal thrombetomy of the basilar artery 
occlusion were performed. Recanalization 
of the basilar artery was achieved 8 hours 
after seizure onset [Figure D]. Despite 
treatment the patient developed a large 
infarct in his left pons [Figure E] and 
remained mute, left hemiplegic and with 
lateral and vertical gaze palsy.

Comment

Seizure mechanism in the acute phase 
of stroke is unknown but may be related 
to the acute focal metabolic derange-
ment including local acidosis, brain 
edema, and altered electrolyte balance 
and neurotransmitter activity. Although 
the majority of stroke-related seizures 
involve the cerebral cortex, there are 
reports of seizures as a presenting symp-
tom of lacunar stroke [2]. Our case dem-
onstrates generalized tonic-clonic seizure 
as a presenting symptom of basilar artery 
occlusion without evidence of cortical 
involvement on imaging studies. 

Since recanalization was achieved 
within a few hours we cannot exclude the 
possibility of a transient occipital cortex 
ischemia that caused sufficient metabolic 
derangement for the seizures to occur. 
The other possibility is that contrary to 
the common notion, seizure is possible 

without cortical involvement. In their 
report in 1978, Nathanson et al. [4] pres-
ent four cases of patients with brainstem 
damage who developed seizures of axial 
structures; the authors hypothesized that 
these were epileptic seizures originating 
from the brainstem and not the brain 
cortex. The only report we found of basi-
lar artery occlusion presenting as seizure 
describes two Japanese patients who 
were admitted with convulsions, loss of 
consciousness and hemiplegia [5]. Like 
our patient, they had brainstem, thalamic 
and cerebellar signs of ischemia on brain 
diffusion-weighted magnetic resonance 
imaging and no cortical involvement.

Involuntary movements at the onset of 
basilar artery occlusion or brainstem isch-
emic stroke have been described in a few 
papers [3]. These describe series of patients 
with vertebrobasilar stroke and wide clini-
cal presentations that include fasciculation-
like, shivering, jerky, tonic-clonic, and 
intermittent shaking movements. In all the 
cases EEG was normal, consciousness was 
preserved, and there was no effect of anti-
epileptic drugs. In a review summarizing 
these cases [3], the conclusion was that 
these were non-epileptic seizures. One of 
the mechanisms suggested was disruption 
of inhibitory projection of the cortex to the 
spine or brainstem. In our case, although 
resembling these cases in some aspects 
such as normal EEG and no evidence 
of cortical involvement, the patient was 
unconscious, there was vocalization at the 
onset of movements and the convulsions 
stopped at the end of the loading dose of 
phenytoin. 

In conclusion, our case demonstrates 
that acute basilar occlusion can present in 
a manner undistinguishable from gener-
alized tonic-clonic seizure. If indeed this 
represents a true seizure, the mechanism 
may be related to occipital cortex isch-
emia or activation of subcortical seizure 
generators. Neurologists and emergency 
room physicians need to be aware of this 
and must perform a CT angiogram. Cases 
of atypical features of epilepsy such as 
basilar occlusion represent a deadly con-
dition that may be treated if diagnosed 
in time. In our case the recent cerebellar 
stroke and the lack of seizure history in 
addition to the focal signs on examination 
provided the clues to a timely diagnosis 
and treatment. 
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Chronic mucocutaneous candidiasis disease (CMCD) is charac- 
terized by chronic or recurring infection with Candida albicans 
and, to a lesser extent, with Staphylococcus aureus. The 
underlying cause of CMCD is unknown. Puel and co-researchers 
report two genetic etiologies associated with CMCD. The first is 
an autosomal recessive mutation in interleukin 17 (IL-17) receptor 

A, which prevents its expression. The second is an autosomal 
dominant mutation in the cytokine IL-17F, which partially reduces 
its activity. Thus, human IL-17-mediated immunity is required for 
protection against these mucocutaneous infections.

Science 2011; 332: 65
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Genetics of candidiasis susceptibility
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at age one year with beta-thalassemia and 
received regular blood transfusions until 
the age of 6 when she underwent a sple-
nectomy due to severe hypersplenism. 
She was then prescribed low-dose aspirin 
for thrombocytosis and received sporadic 
blood transfusions as required. She was 
found to be heterozygous for the factor 
V Leiden mutation (G1691A). All other 
genetic and plasmatic thrombophilic anal-
yses were normal. No thrombotic events 
were ever diagnosed. Chelation therapy 
with deferoxamine was started at age 12; 
at age 21 regular blood transfusions were 
again required. 

Her current medical treatment in- 
cludes subcutaneous infusion of desfer-
rioxamine, folic acid, low-dose aspirin, 
oral penicillin, allopurinol (due to hyper- 
uricemia), calcium, vitamin αD3 and 
alendronate. 

At age 19 the patient developed an 
ulcer in the internal malleoli area of the 
left leg [Figure]. For a year before emer-
gence of the ulcer, her mean hemoglobin 
level was 6.7 g/dl and fetal hemoglobin 
96.8%. During that year she was treated 
with folic acid, low-dose aspirin and 
allopurinol and did not receive regular 
blood transfusions.

For the leg ulcer, different local ther- 
apies were used including antibiotics, 
hyperbaric oxygen therapy, skin autolo-
gous graft transplant and local applications 
of macrophage suspension. In addition to 
the local treatment, systemic therapeutic 
options were employed including systemic 
antibiotics and antimicotic therapy as well 
as systemic hyperbaric oxygen therapy 
that was administered in a hyperbaric 

C hronic leg ulcers, specially in patients 
with thalassemia, are dificult to cure 

[1]. Understanding the underlying pha-
togenesis is crucial for successful therapy. 
Hypercoagulability was recently shown 
to contribute to the etiology and perpet- 
uation of leg ulcers [2]. We present a 
patient with thalassemia intermedia, 
post-splenectomy with a factor V Leiden 
mutation and chronic leg ulcer that had 
not healed for 14 years. 

Patient Description

A 35 year old woman with beta-thalas-
semia intermedia, homozygous for the 
IVS1,1 mutation, had suffered for 14 years 
from a chronic non-healing ulcer on her 
left leg [Figure]. The patient was diagnosed 

chamber. There was no improvement in 
her condition.

Between the ages of 20 and 29 the 
patient underwent different therapeutic 
approaches including oral hydroxyurea, 
regular blood transfusions every 3 weeks, 
combined therapy of oral hydroxyurea 
and regular blood transfusions or spo-
radic on-demand transfusions. Only 
transient and incomplete healing of the 
ulcer was achieved.

At age 29 a new blood transfusion 
regimen of one unit of packed red cells 
every 3 weeks was started, in addition to 
hydroxyurea therapy and desferrioxanine. 
During that year the pre-transfusion 
mean hemoglobin level was 7.9 g/dl and 
HbF 48%. No clinical improvement was 
seen. At age 32, the blood transfusion 
regimen was increased to two units of 
packed red cells every 3 weeks with the 
patient still receiving hydroxyurea and 
desferrioxamine. The pre-transfusion 
mean hemoglobin level was 9 g/dl, HbF 
23% and hemoglobin A 63%. Towards the 
end of the second year of this protocol the 
leg ulcer was completely healed, and there 
was no recurrence for more than 2 years 
of follow-up with the same treatment.

Comment

Leg ulcers are a common complication of  
thalassemia intermedia, occurring in as  
much as one-third of patients with un- 
treated or poorly controlled disease. They 
usually appear in the second decade of life 
and are generally located on the medial 

HbF = fetal hemoglobin

thalassemia intermedia, leg ulcer, 
thrombophilia, factor V Leiden
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or lateral malleoli. The ulcers emerge after 
a minor trauma and tend to expand rap-
idly [1]. They are slow to heal and tend to 
recur or become chronic, causing severe 
pain, disability and esthetic problems that 
are difficult to manage for both patients 
and physicians. 

The etiology of thalassemic leg ulcers 
seems to be multifactorial with the main 
pathogenic mechanism appearing to be 
tissue hypoxia secondary to the anemia 
and the high affinity of fetal hemoglobin 
for oxygen, since fetal hemoglobin causes 
shifts in the hemoglobin-oxygen dissocia-
tion curve toward higher oxygen affinity, 
resulting in tissue hypoxia [3]. The per-
centage of HbF in thalassemia intermedia 
patients varies greatly, ranging from 5% to 
almost 100% depending on whether the 
genotype is β+ or β0 thalassemia. 

Others factors contributing to ulcer 
formation include: a) abnormal rheologi-
cal behavior of the diseased erythrocytes 
characterized by increased rigidity of 
their cellular membrane and enhanced 
adherence to endothelial cells, b) local 
edema due to venous stasis and possibly 
right heart insufficiency, c) repetitive 
local trauma and skin infections, and d) 
hypercoagulablility and prothrombotic 
tendency [2].

The presence of hypercoagulability 
in thalassemia patients is well known. 
Several etiologic factors may play a role 
in the pathogenesis. The specific changes 

in the lipid membrane composition of the 
abnormal red blood cells and the hemo-
siderosis may contribute to activation of 
the coagulation process and activation 
of other blood cells, including platelets, 
monocytes and granulocytes, alone or 
together, which may induce activation of 
the vascular endothelium, further contrib-
uting to the thrombotic process [4].

Reduced levels of natural anticoagu-
lant proteins were also reported in thalas-
semia patients, while a higher incidence of 
thromboembolic events was reported in 
thalassemia intermedia patients. Venous 
thrombosis is more prevalent in patients 
who do not receive regular transfusions 
and who have undergone splenectomy. 

Those patients may be more susceptible 
to thromboembolism because they have 
more circulating damaged red blood cells 
and increased platelet counts [4]. 

Hypercoagulable disorders may con-
tribute to the development and poor heal-
ing of leg ulcerations, either indirectly as 
a consequence of venous thrombosis, or 
directly by thrombus formation in small 
arteries, arterioles, capillaries or venules. 
A recent study reports that in a cohort of  
30 patients with chronic leg ulcers 70% 
were associated with one or more throm-
bophilic factors [2]. Prothrombotic states 
and antiphospholipid antibodies are 
thought to contribute to vasculopathy 
and leg ulcers in patients with connective 
tissue diseases [5]. Successful treatment 
with anticoagulants was reported in some 
cases.

The treatment of leg ulcers in thalas-
semia is based on various conventional 
local measures such as banding, bed rest, 
avoidance of trauma and venous conges-
tion, local hygienic precautions, antiseptic 
dressings, and local or systemic antibiot-
ics. Other proposed measures are local 
administration of hyperbaric oxygen, 
topical synthetics, cellular matrixes, topical 
platelet-derived factors, skin grafting, local 
injections of granulocyte-macrophage col-
ony-stimulating factor, and topical mac-
rophage applications. Systemic treatments 
include oral administration of pentoxifyl-
line in order to improve the blood flow and 
relieve the venous and lymphatic outflow. 
Treatment with high doses of ascorbic acid 
was also described. Healing of leg ulcers in 
thalassemia intermedia patients after oral 
administration of hydroxyurea was also 
reported and is likely due to improved 
rheological conditions of thalassemic red 
blood cells and their reduced adhesion to 
the vascular endothelium. 

In thalassemia patients hydroxyurea 
therapy raises the total hemoglobin levels 
by raising HbF; the amelioration of the 
anemia is reflected in the clinical benefits 
reported [3]. The effect of hydroxyurea 
on the thalassemic red blood cells is not 
completely understood. The basic hypoth-
esis is that the increase in the gamma 

globin chain synthesis alleviates the β/α 
globin chain imbalance and decreases 
the damage produced by the excess of 
alpha-chains that precipitate in the red 
blood cells. The subsequent effect is an 
improvement in red blood cell morphol-
ogy. Previous studies show that low doses 
of hydroxyurea increase the HbF content 
in erythroid cells with a consecutive incre-
ment in total hemoglobin. The final effect 
of hydroxyurea in thalassemic patients 
can then be related to an improvement in 
red blood cell survival.

Exchange blood transfusions have 
been reported to be successful in treating 
leg ulcers in a patient with high hemo- 
globin levels and high percentage of HbF. 
Increasing the total hemoglobin level 
with blood transfusions is one of the most 
feasible treatments of leg ulcers in thalas-
semia patients. 

The patient presented here experi-
enced less fatigue and had a general feel-
ing of well-being on hydroxyurea therapy. 
An additional benefit is reduction of 
the erythropoietic activity that inhibits 
the expansion of the bone marrow and 
extramedullary erythropoiesis. Clearly, 
the successful treatment of any leg ulcer 
depends on an accurate diagnosis of the 
underlying etiology. Unfortunately, heal-
ing of chronic leg ulcers is not assured 
despite our understanding of the etiology 
and often requires time and persistence 
to find the appropriate therapy for each 
patient. The case reported here of a thala-
ssemia intermedia patient with a non-
healing chronic leg ulcer, present for more 
than 14 years despite several different 
local and systemic therapeutic modalities, 
represents a significant therapeutic chal-
lenge. We believe that the hypercoagula-
bility status of this patient, which included 
β-thalassemia intermedia, heterozygocity 
for factor V Leiden and thrombocytosis, 
may contribute to the formation and 
perpetuation of the leg ulcer that was 
resistant to most of the treatments. Even 
the low-dose aspirin treatment that was 
indicated to prevent thrombotic com-
plications due to thrombocytosis did 
not prevent development of the ulcer. A 
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successful response was obtained only 
after the combination therapy of inten-
sive blood transfusions combined with 
hydroxyurea. Only following an increase 
in mean pre-transfusional hemoglobin 
levels above 9 and a reduction of fetal 
hemoglobin below 25% was improvement 
of peripheral tissue oxygenation achieved, 
followed by complete healing of the ulcer. 
Another beneficial role of regular blood 
transfusions combined with hydroxyurea 
therapy is the reduction of circulating 
abnormal red blood cells and ameliora-
tion of the hypercoagulable state.

Screening for thrombophilia should 
be considered in any patient with hemo-
globinopathies and leg ulcers. The use of 
anticoagulant therapy in those cases war-
rants further investigation since only case 
reports have been published, not control-
based studies.
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One of the reasons tuberculosis (TB) continues to be a 
substantial public health problem is because the bacteria 
that cause TB, Mycobacterium tuberculosis, develop 
drug tolerance quickly. This requires patients to follow a 
6-month drug regimen to ensure bacterial eradication, 
to which many patients fail to adhere. In order to identify 
new drug targets that may lead to shorter therapeutic 
regimens, Adams et al. dissected the development of drug 
tolerance in a zebrafish model of TB. Zebrafish infection 
with Mycobacterium marinum followed a similar disease 
course as human infection, which included the rapid 
development of drug tolerance. Multidrug-tolerant bacteria 

were present in macrophages just days after infection and 
were expanded and disseminated by granulomas. Bacteria 
acquired tolerance by replicating in macrophages, in both 
fish and mammalian cells. Upon infection, macrophages 
increased expression of bacterial efflux pumps, which can 
pump drugs out. Use of pump inhibitors demonstrated that 
these complexes mediated drug tolerance. Together, these 
studies suggest that adding efflux pump inhibitors to the 
standard TB therapies may be an effective way to reduce the 
course of treatment. 

Cell 2011; 145: 1
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TB drug tolerance exposed

Rheumatoid arthritis is a systemic autoimmune disease that 
principally affects synovial joints, including knee, finger, 
hip and wrist. The inflammatory cytokine tumor necrosis 
factor-alpha (TNFα) contributes to disease pathogenesis, 
and targeted therapies against TNFα are currently in use. 
Because the therapeutic efficacy and side effects of anti-
TNFα treatments differ among patients, there is interest in 
discovering new therapies. Tang et al. report that the growth 
factor progranulin may represent a potential therapeutic 
target in the treatment of rheumatoid arthritis. Progranulin 

binds directly to TNF receptors 1 and 2 and competes with 
TNFα for receptor binding. Progranulin deficiency protected 
against the development of inflammatory arthritis in multiple 
mouse models of the disease. Furthermore, an engineered 
protein composed of peptide fragments of progranulin 
retained TNF receptor binding prevented the development of 
inflammatory arthritis in mouse models, and decreased the 
mouse disease symptoms when used therapeutically.

Science 2011; 331: 478  
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Progranulin protects against rheumatoid arthritis

“I don't know anything about music. In my line you don't have to”
Elvis Presley (1935-1970), American rock’n roll singer and cultural icon of the 20th century. Incorporating country, rhythm, blues and 

gospel, Elvis was one of the best selling solo artists. His uninhibited performance style made him enormously  
popular – and controversial. His abuse of prescription drugs led to his untimely death at age 42. His  

home “Graceland” continues to be a site of pilgrimage for millions
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due to the higher luminal concentra-
tion of the pigment and the difference 
in absorption capacity and macrophage 
population along the colon [5]. This phe-
nomenon raises the question why mel-
anosis is so rare in the small intestine. Is 
the absorption of lipofuscin unique to the 
colon and is the pigment excluded by the 
small bowel mucosa? The terminal ileum 
is accessible on colonoscopy, and pigmen-
tation of the terminal ileum should not 
be missed. It is expected that the terminal 
ileum will be pigmented heavily while the 
colon is involved in melanosis coli, but 
this is not true. 

We describe a case of extensive mel-
anosis of the small bowel in a woman 
with melanosis coli as first demonstrated 
by capsule endoscopy.

Patient Description

A 79 year old woman was admitted for 
evaluation with capsule endoscopy of iron 
deficiency anemia and positive fecal occult 
blood test. Before examination her trans-

M elanosis in the colon was described 
as a brownish discoloration of the 

mucosa caused by the accumulation of 
pigment in macrophages within the lamina 
propria. The pigment was initially thought 
to be melanin or a melanin-like substance. 
Subsequently, the pigment proved to be 
lipofuscin, both histochemically and ultra-
structurally [1]. There is a strong associa-
tion between melanosis coli and chronic 
use of anthraquinone laxatives, and a cause 
and effect was established in laboratory 
animals [2]. Melanosis develops in more 
than 70% of people after chronic use of 
anthraquinone laxatives (cascara sagrada, 
aloe, senna, rhubarb, frangula). The 
condition is reversible, and the pigment 
disappears within one year of discontinu-
ing the laxatives. The pigment lies within 
macrophages that swallowed damaged epi-
thelial cells; epithelial abnormalities were 
found on electron microscopy [3].

A relationship between melanosis coli 
and the development of colorectal cancer 
was suspected but not confirmed in a 
prospective case-control study [4]. Other 
confounding factors might be involved 
in the increased risk of colorectal cancer 
suggested by earlier studies. 

Colonic polyps and cancer lack pig-
ment-containing macrophages and are 
therefore easy to find during colonoscopy 
in patients with melanosis coli. The pig-
ment is more intense in the right colon 
compared to the distal colon, probably 

ferrin, iron and ferritin levels were normal 
because she was on chronic iron therapy. 
On admission her hemoglobin was 7.2 
g/dl which rose to 10.6 g/dl after blood 
transfusion. Iron therapy was discontin-
ued a week before capsule endoscopy. 

Her medical history disclosed ischemic 
heart disease, acute myocardial infarction, 
transient ischemic attack, chronic renal 
failure, cholelithiasis, hypothyroidism 
and chronic constipation, and she had 
undergone carotid endarterectomy. Her 
medications included aspirin, omepra-
zole, nifedipine, amiloride hydrochloride, 
simvastatin, furosemide and isosorbide 
mononitrate. She had been taking various 
types of laxatives for the last 20 years. 

A month before the capsule endoscopy 
she underwent gastroscopy and colonos-
copy, which demonstrated normal upper 
gastrointestinal tract but severe melanosis 
coli. Capsule endoscopy revealed severe 
extensive melanosis along the small 
bowel, starting in the proximal jejunum 
and reaching the terminal ileum [Figures 
A and B]. Partial villous atrophy was 

melanosis, pseudomelanosis, 
capsule endoscopy, small bowel
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patient with melanosis coli
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also noted in the same areas of the small 
bowel. 

Further investigation included blood 
carotene level, xylose absorption test and 
quantitative stool collection for fat; all 
were normal. Vitamin B12 level was 695 
pmol/L (normal 138–781). The patient 
was followed for 8 years until her death 
at age 87.

Comment

The pigment in melanosis coli is localized 
within the colon as there is usually no pig-
ment deposition in the small intestine. 
Anthraquinone laxatives cause damage to 
the colonocytes; the damaged organelles 
are sequestrated in the autolysosomes of 
macrophages and result in lipofuscin bod-
ies. Since the small bowel, especially the 
terminal ileum, is rich in macrophages, 
there is no reasonable explanation for 
small bowel sparing by this process. It is 
possible that the rich microbial flora in 
the colon is responsible for the difference. 
Another explanation may be the struc-
tural difference between colonocytes and 

enterocytes, which have villi and a more 
developed brush border. 

To the best of our knowledge this is 
the first report of an extensive distribu-
tion of small bowel pigmentation in a 
woman with melanosis coli, as dem-
onstrated by capsule endoscopy. Our 
patient underwent capsule endoscopy for 
investigation of iron deficiency anemia 
and positive fecal occult blood test. The 
intense brown pigmentation, starting in 
the proximal jejunum and reaching the 
terminal ileum, was very similar to the 
pigmentation along the colon; thus the 
same pathophysiology is assumed. The 
effect of a massive pigment sequestration 
in the small bowel on absorption of food 
constituents, vitamins, minerals, water 
and electrolytes is not known. Because 
the small intestine is responsible for 
normal food absorption, in contrast to 
the limited ability and importance of the 
colon in this regard, melanosis enteri may 
have a substantial effect on the health sta-
tus of the patient. 

Since visualization of the small bowel 
by capsule endoscopy and double bal-

loon enteroscopy became common prac- 
tice, we believe that additional cases of 
melanosis enteri will be diagnosed and 
characterized. In these cases the nature 
and outcome of melanosis enteri should 
be investigated.
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In females, the interaction between the reproductive system 
and bone physiology is well established: Loss of estrogen 
during aging is a causative factor in osteoporosis. Oury et al. 
describe a bone-reproductive system connection in males, 
where osteocalcin, a hormone produced in bone cells, controls 
the production of testosterone in the testes. Mice deficient 
in osteocalcin had smaller testes, decreased concentrations 
of blood testosterone, and reduced fertility. In the testes, 
osteocalcin increased expression of genes that participate in 
testosterone biosynthesis and spermatogenesis and inhibited 
stem cell death. Osteocalcin probably functions by binding the 

G protein-coupled receptor Gprc6a, which is specifically ex- 
pressed in Leydig cells of the testes. Direct binding of osteocalcin 
to Gprc6a was not directly demonstrated, but mice with 
reduced expression of Gprc6a in Leydig cells showed impaired 
testicular function similar to that in osteocalcin-deficient 
mice. Osteocalcin, which also regulates metabolism through 
effects on pancreatic beta cells and fat cells, thus appears to 
have important physiological roles in coordinating energy 
metabolism, bone remodeling and reproductive function. 

Cell 2011; 144: 796
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Osteocalcin has important physiological roles in coordinating energy metabolism, bone 
remodeling and reproductive function

“Always forgive your enemies, but never forget their names”
John F. Kennedy (1917-1963), 35th U.S. president who continues to rank highly in public opinion ratings of former American  

presidents. Events during his presidency included the Bay of Pigs invasion, the Cuban missile crisis, the  
space race, the building of the Berlin Wall, and the African American Civil Rights movement. 

“A meeting is an event where minutes are taken and hours wasted”
Anonymous
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Patient Description

A 63 year old woman underwent a lump- 
ectomy and axillary dissection at the age 
of 49 due to infiltrating lobular carcinoma 
of the left breast (Stage T-2, N-0). She 
was subsequently treated with radiation 
but not chemotherapy, and then followed 
yearly with no signs of recurrence. She 
was admitted urgently to the department 
of surgery due to left lower-quadrant 
abdominal pain. On examination she 
had focal tenderness in the left lower 
quadrant. An abdominal computed 
tomography scan showed an inflamma-
tory process involving the sigmoid colon 
with a peri-colonic abscess consistent 
with sigmoid diverticulitis [Figure A]. 
She was treated with broad-spectrum 
antibiotics and the abscess was drained 
percutaneously. Her condition improved 
and she was discharged form the hospital 
with oral antibiotics. 

A follow-up CT scan 3 weeks later show- 
ed significant regression of the inflam-
matory process. Despite the radiological  
improvement the patient remained symp- 
tomatic with abdominal discomfort and 

C arcinoma of the breast has the poten-
tial for widespread dissemination but  

metastases to the gastrointestinal tract 
are infrequent. Although rare, meta-
static spread to the intestinal tract occurs 
mainly in infiltrating lobular carcinoma 
[1] and present late in the course of the 
disease, usually after an average of 9.5 
years but sometimes as long as 20 years 
after the initial diagnosis [2]. This long 
interval usually results in delayed diag-
nosis. We present a patient with meta-
static infiltrating lobular carcinoma in 
the sigmoid colon 16 years after being 
treated for an infiltrating lobular carci-
noma of the breast. The presenting clini-
cal picture was of acute diverticulitis, and 
the correct diagnosis was made only at 
the operation.

constipation. A colonoscopy demon-
strated a narrowing of the lumen that 
did not allow passage of the instrument 
but did not show any pathology in the 
mucosa. She was then referred for a virtual 
colonoscopy that also showed a narrowing 
of the sigmoid colon. Because of the ongo-
ing abdominal symptoms and inability to 
rule out a tumor, surgical resection was 
contemplated. At surgery an inflammatory 
mass involving the sigmoid colon and the 
left adnexa was revealed. A sigmoidectomy 
and left salpingo-oophorectomy were 
performed. The postoperative course was 
uneventful. The histopathology examina-
tion of the specimen showed numerous 
diverticular outpouchings of the mucosa 
which were particularly prominent in the 
area of stenosis of the bowel lumen. The 
colon itself had a benign mucosa. Within 
the adipose tissue there were four small 
benign lymph nodes. In the same area 
of the serosal surface of the colon and 
within the fibroadipose connective tissue, 
deposits of foreign tissue were observed. 
Microscopic examination disclosed 
metastases of infiltrating lobular breast 
carcinoma [Figure B]. The tumor cells 

metastatic breast cancer, 
gastrointestinal tract, infiltrating 
lobular carcinoma, diverticulitis
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[A] CT scan showing the 
inflammatory process involving 
the sigmoid colon and the 
abscess that was later drained 
percutaneously under CT 
guidance

[B] Cellular infiltrate just beneath 
the peritoneal surface showing 
“single file” pattern of uniform 
small tumor cells typical of 
lobular carcinoma of the breast
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were Ca 15-3 positive, strongly positive 
to estrogen but negative to progesterone. 
Sixty percent of the tumor cells stained 
weakly for HER-2/neu. Following this 
finding the patient had a metastatic work- 
up that was negative. She is currently being 
treated with hormonal therapy.

Comment

Gastrointestinal metastases from breast 
carcinoma are very rare, occurring in only 
0.8% of cases [3], usually from infiltrating 
lobular carcinoma. The clinical presenta-
tion can mimic Crohn's disease [4], colon 
cancer [3] and even diverticulitis [5]. 

In the present report we describe a 
patient with the clinical symptoms and 
findings consistent with complicated 
diverticulitis, 16 years after she was oper-
ated for an infiltrating lobular carcinoma. 
A CT scan and a colonoscopy were not 
diagnostic of the metastatic disease since 

the metastases were only seen in the 
serosa and fibroadipose connective tis-
sue surrounding the colon. The growth 
pattern was the same as seen in infiltrat-
ing lobular carcinoma. The long interval 
between the first presentation of the breast 
cancer and the metastatic disease was also 
misleading. 

In conclusion, metastatic lobular breast  
cancer can occur in the gastrointestinal 
tract even after long periods. A high index  
of suspicion is needed because the diag- 
nosis can be difficult and sometimes 
it is impossible to differentiate it from 
other gastrointestinal pathologies 
including inflammatory processes and 
primary colon cancer. Since hormonal 
and chemotherapy treatment are read-
ily available and highly effective for the 
treatment of this type of cancer, prompt 
diagnosis is of utmost importance. 
Immunohistochemical markers can help  
in differentiating it from other malignant 

tumors and in planning the adjuvant 
therapy.
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Brain cancer is the most common solid tumor in children. For 
children with medulloblastoma, survival rates have steadily 
improved as a result of optimized therapies. In contrast, 
children with an aggressive brainstem tumor called DIPG 
(diffuse intrinsic pontine glioma) are far less fortunate, 
with death occurring usually within a year. Because biopsy 
specimens of human DIPG are rare and because there are 
no relevant animal models, little is known about the cellular 
and molecular origins of these tumors. A study by Monje 
et al. provides insight into both the likely cell of origin 
of DIPG and a signaling pathway that may help promote 
tumor growth. The culprit cell appears to be a previously 

uncharacterized neural precursor cell in the normal human 
brainstem. The density of these cells peaks during the time 
of childhood, when DIPGs most commonly arise. In a cell 
culture model, human DIPG cells showed activation of the 
Hedgehog (Hh) signaling pathway, which is critical to normal 
brain development and which is aberrantly activated in 
other human cancers, including medulloblastoma. Thus, 
DIPG probably arises through dysregulation of postnatal 
neurodevelopment, and the Hh signaling pathway may be a 
possible therapeutic target for this tumor. 

Proc Natl Acad Sci USA 2011; 108: 4453 
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The Hh signaling pathway may be a possible therapeutic target for brain tumor

“Kind words can be short and easy to speak, but their echoes are truly endless”
Mother Theresa (1919-1947), Albanian-born Catholic nun who founded the Missionaries of Charity in Calcutta. Her humanitarian work 

with the poor, the sick and the dying extended to 610 missions in 123 countries. She won the Nobel Peace Prize in 1979 and  
after her death was beatified by Pope John Paul II. Her legacy is not without controversy and she has been criticized  

for her strong stance against abortion and contraception and belief in the spiritual goodness of poverty

“Peace is not an absence of war, it is a virtue, a state of mind, a disposition for benevolence, 
confidence, justice”

Baruch Spinoza (1632-1677), Dutch Jewish philosopher today considered one of Western philosophy’s most important thinkers. 
Although well versed in Jewish texts, he developed highly controversial ideas regarding the authenticity of the Hebrew  

Bible and the nature of the Divine, which it is believed led Jewish community leaders to excommunicate him 




