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There is strong urge within us to report our
positive results. By results, I refer to data
that comes from investigations that seek

an explanation for a phenomenon or test whether
a treatment is effective. As in any research, it is
best to be testing a hypothesis and not just
gaining a new “fact” (i.e. a bit of information,
such as the measurement of something). I might
take my own blood pressure, but would do so if I
became concerned (formulated a hypothesis) that
something was amiss. On its own, a blood
pressure measurement has little or no meaning.  

The papers in which we write about our
findings are nearly always decided by an urge to communicate
some new positive findings; this is human nature. Other
forces collude in this desire to spread the news; e.g. a
company providing the drugs or financial backing, the
prestige of a department or institution, career advancement,
the making of a prior claim, providing some support for a
technique or product where a patent application is pending,
and so on. This tendency to communicate positive findings is
natural, but therein lies the rub. How much work goes into
investigations that do not give what we perceive as positive
outcomes? My impression is that it far exceeds the amount
invested in getting the positives.  

Inevitably, but no invariably, data that is going to be
reported is highly selected, and usually highly biased. Things
now get worse because editors and publishers will further
emphasise the bias. In days of old, space in journals was
limited and negative* reports seldom saw the light of day.
People became inured to this situation, and articles were
seldom submitted that reported only negative results. Things
have changed; with online journals, space is now almost
unlimited - although editors and publishers would be the first
to complain if an infinite number of infinitely long papers
were submitted! So would it not be better to redress the
balance to some extent and show some consideration for
many researchers who toil perhaps for years only to find “no
effect”. However, “negative” findings can be as important as
positives in certain circumstances, especially where some
wrong thinking or design has led to some positive findings
becoming the received wisdom. The more influential a
“positive” result has become, the more important it is that a
paper that clearly refutes its conclusions is made public. But

for the vast majority of papers, refutation is hardly
worth the bother - positive papers that become
suspect fall by the wayside through neglect, and
we move on.

Popper taught us the sense in testing our
hypothesis to destruction, i.e. if it stands the test of
time, it may “hold water” under conditions of the
experiment or trial. But our approach today is to
work towards proving our hypotheses, not trying
to destroy. Unfortunately quite a lot of scientific
and medical research results are self-fulfilling
prophesies (the psychologist would say we are
“seeing what we want to see”, or finding what we

want to find). Let us now consider clinical trials in cancer.
Many hundreds of trials are registered, but not that many are
reported. How many positive trials are reported compared
with those where no benefit was accrued? How biased is our
knowledge of the efficacy of some treatment?  Should not all
trials be reported, both positives and negatives, thereby
allowing the expert to reach a more “informed” opinion? How
many times have trials been “repeated” because negative
results were not published, with another group undertaking a
similar trial that is likely to be just as pointless and costly? 

Life never gives us black and white answers. Most
published trials give results that suggest some benefit
regarding treatment efficacy or a better understanding of a
phenomenon. But they may be small in size, resulting in weak
statistical inferences, and a lack of confidence in the validity
of the findings. “Trends” are often intimated rather than clear
statistically significance of benefit. It is again human nature to
believe that even the smallest perceived benefit is better than
none, and therefore we may be duped into accepting too
readily that some procedure or drug treatment in cancer is of
real intrinsic value.  

There is a case for “publishing” – especially in expensive
human clinical trials on cancer – all data, both positive and
negative, and there is a now repository that makes this
possible, viz. the internet, to which there should be free
access for those wishing to retrieve the relevant data on trials.
Now it is only a matter of organizing such an operation so that

it comes into existence sooner rather than later.  n

* The word “negative” conjures up the opposite of positive, but in many of
the circumstances discussed above the word “neutral” might be better
suited.

Denys Wheatley, Editor.
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The larynx can be anatomically divided into
three distinct regions – the supraglottis, glottis
and subglottis. The most common site of

cancer is the glottis, accounting for two in three of
laryngeal carcinomas. The supraglottis is affected in
one in three cases and the subglottis in only one in
fifty instances. The staging of tumours affecting the
larynx takes into account these three subsites. Table
1 illustrates the 7th edition of the UICC/AJCC TNM
Classification of Malignant Tumours, the recom-
mended tumour classification system by ENT-UK [1].
Early laryngeal cancer is defined as stage I or II
disease. Accordingly there is no evidence of thyroid
cartilage invasion or lymph node involvement.  
The ultimate aim of treatment for these early

tumours is to obtain complete disease resolution
whilst maintaining organ function. Previously radical
surgery such as laryngectomy – first performed in
1866 by Patrick Heron Watson of Edinburgh [2] –
would have been undertaken, at considerable
(surgical) risk, and with postoperative physical and
psychological sequelae [3,4]. Subsequently, radon
therapy was developed in the 1930s [5] and open
partial laryngectomy gained prominence in the 1950s
[6]. Until recently, primary radiotherapy was the
recommended initial strategy as it carried less
morbidity than open surgery, with comparable rates
of cure and better preservation of voice. However,
patients undergoing radiotherapy had to attend the
hospital daily for a prolonged period, and often
suffered with local side effects such as mucositis,
xerostomia and sore throat, along with the threat of
more serious complications, such as cartilage
necrosis or oedema compromising the airway.
Transoral laser microsurgery (TLM) was conceived

in the 1970s [7] and seems to offer for early laryngeal
tumours comparable outcomes to radiotherapy or
open surgery, without significant side effects.
Unfortunately there have, to date, been no
randomised controlled trials comparing radiotherapy
to transoral laser microsurgery in early laryngeal
cancer – two studies were commissioned, but both
had to be abandoned due to a lack of patient recruit-
ment. The consensus is that patients with early laryn-
geal cancer should be given the choice between
radiotherapy and TLM. However, the 6th annual
report of the National Head and Neck Cancer Audit
intimated that, although overall radiotherapy was the
most common initial treatment in early laryngeal
cancers, with 77% of all patients receiving primary
radiotherapy, some centres used only radiation,
whereas others treated the majority with transoral
laser microsurgery [8].  This almost certainly reflects
the different skill mix and available resources within
local multidisciplinary teams. In 2009, the American
Broncho-Esophagological Association published a
position statement declaring that endosopic laser

resection of both supraglottic and glottic malignan-
cies was oncologically safe when used judiciously
and by an appropriately skilled surgeon [9].

Glottic carcinoma
In glottic carcinoma, the rate of local control, laryn-
geal preservation and survival were similar following
TLM, open partial laryngectomy or radiotherapy. A
literature review conducted by Mendenhall et al. [10]
showed local control rates of T1 glottic carcinoma to
be 80-90% following laser excision, 90-95% after
open partial laryngectomy, and 85-94% following
radiotherapy. For T2 glottic disease local control
amongst the different modalities was also compa-
rable, with 70-85% following laser excision or open
partial laryngectomy, and 70-80% after radiotherapy
[10]. Pooled two-year recurrence-free survival rates
for patients with Tis-T2 glottic tumours treated with
TLM in a subsequent study was 89%, with no
disease-specific mortalities [11]. Another study of 79
patients with pTis-pT1b glottic tumours treated
exclusively with TLM reported a five-year actuarial
recurrence-free survival rate of 89% and five-year
disease specific survival rate of 97.3% [12].
A systematic review to compare functional

outcomes following radiotherapy or laser surgery in
early glottic carcinoma was attempted; however,
heterogeneity of outcome measures and the poor data
quality prevented data pooling and the process was
abandoned [13].  In a cohort of 40 patients receiving
either TLM or radiotherapy for Tis or T1a glottic
tumours, the self-rated voice-related quality of life (V-
RQOL) was similar in the two groups [14]. In another
study of 36 patients with Tis-T2 tumours treated with
TLM, 60% reported no problems with voice at their
final follow-up visit (mean 27 months) [11]. Overall
quality of life between patients who underwent laser
cordectomy or radiotherapy was similar, although it
was noted that the radiotherapy cohort was signifi-
cantly older and had more advanced disease than the
laser resection group [15].

Supraglottic carcinoma
In supraglottic carcinoma, transoral laser micro-
surgery is not as established as for glottic disease.
However, the results indicate that oncological
outcomes are comparable to alternative established
treatments of radiotherapy or open supraglottic laryn-
gectomy, with better functional outcomes after TLM.
Eckel [16] published a series of 46 patients with T1

and T2 tumours of the supraglottis treated with TLM,
and reported a five-year adjusted survival rate of
72%. Ambrosch et al. [17] achieved similar results in
their case series, with a five-year overall survival of
76%. The five-year local control rate in this group of
48 patients was 100% for pT1 tumours and 89% for
pT2 tumours [17]. More recently, Bumber et al. [18]

Gemma Pilgrim,
ST3 ENT/Head & Neck
Surgery, Department of
head and neck surgery,
Royal Derby Hospital,
Uttoxeter Road, Derby, UK.

Mriganka De
Consultant ENT/Head &
Neck Surgeon, 
Department of head and
neck surgery,
Royal Derby Hospital,
Uttoxeter Road, Derby, UK.

Correspondence: 
E: mrigankade@
hotmail.com

Head & Neck Cancer

The Role of Transoral Laser
Microsurgery in Early Laryngeal
Tumours

ONMA13_ILR SO04  02/03/2013  18:14  Page 5



6 Volume 8 Issue 1 • March/April 2013

Table 1. T staging for laryngeal cancers

Supraglottis

T1 Tumour limited to one subsite of supraglottis with normal vocal cord mobility

T2 Tumour invades mucosa of more than one adjacent subsite of supraglottis or glottis or region outside the supraglottis (e.g., mucosa of 
base of tongue, vallecula, medial wall of piriform sinus) without fixation of the larynx

T3 Tumour limited to larynx with vocal cord fixation and/or invades any of the following:
postcricoid area, pre-epiglottic tissues, paraglottic space, and/or with minor thyroid cartilage erosion (e.g., inner cortex)

T4a Tumour invades through the thyroid cartilage and/or invades tissues beyond the larynx, e.g., trachea, soft tissues of neck including 
deep/extrinsic muscle of tongue (genioglossus, hyoglossus, palatoglossus, and styloglossus), strap muscles, thyroid, oesophagus

T4b Tumour invades prevertebral space, mediastinal structures, or encases carotid artery

Glottis

T1 Tumour limited to vocal cord(s) (may involve anterior or posterior commissure) with normal mobility
T1a. Tumour limited to one vocal cord
T1b. Tumour involves both vocal cords

T2 T2a. Tumour extends to supraglottis and/or subglottis with normal vocal cord mobility
T2b. Tumour extends to supraglottis and/or subglottis with impaired vocal cord mobility

T3 Tumour limited to larynx with vocal cord fixation and/or invades paraglottic space, and/or with minor thyroid cartilage erosion 
(e.g. inner cortex)

T4a Tumour invades through the thyroid cartilage, or invades tissues beyond the larynx, e.g., trachea, soft tissues of neck including 
deep/extrinsic muscle of tongue (genioglossus, hyoglossus, palatoglossus, and styloglossus), strap muscles, thyroid, oesophagus

T4b Tumour invades prevertebral space, mediastinal structures, or encases carotid artery

Subglottis

T1 Tumour limited to subglottis

T2 Tumour extends to vocal cord(s) with normal or impaired mobility

T3 Tumour limited to larynx with vocal cord fixation

T4a Tumour invades through cricoid or thyroid cartilage and/or invades tissues beyond the larynx, e.g., trachea, soft tissues of neck including 
deep/extrinsic muscle of tongue (genioglossus, hyoglossus, palatoglossus, and styloglossus), strap muscles, thyroid, oesophagus

T4b Tumour invades prevertebral space, mediastinal structures, or encases carotid artery

Figure 1: Appearance of a T1a glottic tumour prior to resection.

Figure 2: Appearance of the specimen following resection and
orientation for the histopathologist.

achieved an estimated overall five-year survival of 89% whilst preserving the
benefit of superior laryngeal function compared to radiotherapy or open supra-
glottic laryngectomy. Direct comparison of open supraglottic laryngectomy vs
TLM showed no statistical difference in five-year disease specific survival
[19,20], and a lower incidence of complications and a better functional
outcome for the laser group [20]. Radiotherapy outcomes, for comparison,
have been reported as five-year local control rates of 100% for T1 and 83% for
T2 tumours [21], with five-year actuarial overall survival as 69% for T1 and
74% for T2 [22].

Subglottic carcinoma
Subglottic tumours comprise only a small proportion of laryngeal cancers, and
presently there have been no dedicated studies comparing different treatment
modalities in this group. Transoral laser resection is possible for T1 and T2
tumours, and the results when combined with glottic and supraglottic cases
do not show any difference in survival compared to open surgery [23].

An advantage of open surgery over radiotherapy is the ability to stage the
specimen histopathologically, allowing a more accurate decision on which
adjuvant therapies to use and for improved prediction of prognosis. This is still
possible with TLM by using a piece of cucumber or potato shaped like the
laryngeal inlet and gluing the resected tissue into the anatomically appropriate
place. Figure 1 shows the appearance of the tumour prior to resection; Figure
2 shows how the specimen is orientated for the histopathologist. Although the
anterior and posterior margins are self-evident in this technique, the superior
or inferior surface must be marked in order to identify if any positive margin
extends into the supraglottic or subglottic area. It is also important to note that
with TLM there is a zone of thermal injury at the resection margin, so it is
often difficult for the histopathologist to say whether excision has been
complete and therefore correct intraoperative assessment is crucial.

Transoral laser microsurgery has many advantages – it is minimally invasive,
involves short stay surgery with fewer side effects, and has comparable onco-
logical and functional outcomes to open partial laryngectomy or radiotherapy.
It also allows for repeated procedures in cases of residual disease, and preserves
radiotherapy or salvage surgery in cases of tumour recurrence. ■
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Merkel cell carcinoma (MCC) is a rare and aggres-
sive neuroendocrine carcinoma arising in the
dermo-epidermal junction. In the UK an esti-

mated 1,515 cases of MCC were diagnosed between 1999-
2008, equating to a two-fold increase in incidence over
this period (source: National Cancer Intelligence
Network). Despite general improvements in diagnosis
and management of skin cancer, the prognosis from
MCC’s remains poor with 79% of patients with MCC
succumbing to the disease within two-years of diagnosis,
a mortality rate double that of malignant melanoma [1]. 
The major barrier to effective management of MCC is

its rarity and thus the paucity of available data in the
literature. To date there is no published UK guidance as
to the recommended management paradigm for MCC.
The poor prognosis related to MCC is undoubtedly due to
its aggressive biological behaviour. However this is likely
compounded by delays in diagnosis. In reality, few physi-
cians would see this type of rare cancer in their lifetime.
This article serves to review some of the general features
as well as the best available data for the current and
future management of this rare but lethal skin cancer. 

Pathophysiology of MCC – a historical perspective
In 1875 Freidrich Merkel first described mechano-recep-
tors that are widely found in the basal layer of edpi-
dermis, hair follicles, sweat glands and some mucosal
sites. They form a complex system of cutaneous neural
network and are the prominent apparatus for detecting
pressure and vibration through the skin. These cells
unlike other cellular components of the skin show both
neuroendocrine as well epithelial differentiation. 
The first known description of a skin cancer with

neurosecretory type cells was made in a series of five
patients described by Cyril Toker in 1972 [2]. It was
initially considered as variant of sweat gland carcinoma
and called ‘trabecular carcinoma’. However, it was not
until 1980 when De Woolf-Peters’ described these as
neuroendocrine skin cancers and coined the term
‘Merkel Cell Carcinoma’. 
While both Merkel cells and MCC share similar struc-

tural and immunohistochemical profiles, there are funda-
mental differences in their anatomical distribution and
expression of neurosecretory proteins. Therefore despite
early suggestions, it is as yet unclear whether MCC truly
arises from Merkel cells.  

Clinical Features
MCC usually appears as a firm, painless lesion, found on
sun-exposed areas. They are typically red, blue or skin

coloured, vary greatly in size and may rarely ulcerate
(Figure 1). The risk factors for developing MCC include;
Age>65 years, fair skin, sun exposure and Immuno
suppression (e.g. HIV, chronic lymphocytic leukaemia,
organ transplantation). 
Advanced disease at diagnosis is a poor prognostic

factor, making early detection essential. A study by
Heath et al. of 195 proven cases of MCC showed 88%
were asymptomatic and over 56% were presumed
benign at biopsy (differential diagnoses included
dermatofibroma, lipoma or cysts) [3]. The group also
identified five clinical characteristics (summarised as the
acronym “AEIOU” – Table 1) that were shared amongst
their cohort, with 89% possessing three or more
features. 

Histological diagnosis
Histology is the gold standard in diagnosing MCC. They
may be classified according to their growth pattern
(diffuse, trabecullar or infiltrative) or cell size (small,
intermediate or large cell). The principal mode of histo-
logical diagnosis is by using a panel of immunohisto-
chemical markers of epithelial differential, commonly CK
20, as well as neuroendocrine markers such as synpto-
physin, Chromogranin A, Somatostatin, CD-56 and
Neuron Specific Enolase (NSE). The presence of peri-
nuclear dot pattern of cytokeratin is considered pathog-
nomonic. 

Staging
As compared with melanoma, lymph node metastases in
MCC are more common and can occur in 10--30% of
cases at presentation [4]. Lymph node status is the
single most important prognostic indicator in MCC and
thus Sentinel Node biopsy (SLNB) plays a significant
role in assessing loco-regional nodal basins in clinically
node negative disease. A study by Allen et al found a
significant difference in five-year disease-specific
survival between clinically node-negative (75%
survival) and those confirmed pathologically as negative
(Survival 75% vs 97% respectively, p=0.009) [4]. Gupta
et al also found the three-year recurrence rates to be
three times higher in patients with a positive SLNB
(60%) as compared to those with a negative biopsy
(recurrence rates of 60% vs 20% respectively, p=0.03)
[5]. To date, no one imaging modality has been proven
to be superior in detecting nodal disease pre-operatively.
However, in the presence of clinically malignant regional
lymph nodes, use of CT and/or FDG-PET/CT is advo-

Dr Elizabeth Smee 
FY2, Department of Breast
and Skin Surgery, Royal
Surrey County Hospital, UK.

Mr Farrokh Pakzad,
MD, FRCS, 
Locum Consultant
Oncoplastic Breast and Skin
Cancer Surgeon, Royal
Surrey County Hospital, UK.

Correspondence to:
E: f.pakzad@nhs.net 

Skin Cancer

Merkel Cell Carcinoma – Rare and
Often Underestimated

Table 1: AEIOU features of MCC

A Asymptomatic (painless)

E Expanding rapidly (<3 months)

I Immunosuppressed

O Older than 50 years

U UV exposed site (location)

Table 2: Adverse histological features

Mitotic count >10/ mm2 

Small cell subtype

Lymphovascular invasion

CD44 expression

Tumour infiltrating lymphocytes (TILs)

Necrosis
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cated for assessing the presence of systemic spread. 
To date several adverse histological features have been described

(Table 2) but they have generally yielded inconsistent results. More
recently, Lemos and colleagues have again shown SLN status to
improve prognostic accuracy but also suggested that for patient
with isolated local disease, small <2cm lesions were associated
with better survival [6]. 

Management
Upon clinical suspicion, a diagnostic biopsy is mandatory for
confirming the diagnosis of MCC. Clinical assessment should also
include regional nodal basins, augmented with sonographic and
tissue analysis (FNA or core biopsy) of clinically abnormal lymph
nodes. The definitive treatment of the primary lesion is excision (1-
2cm margins depending on anatomical site) with the ultimate goal
of achieving a clear microscopic margin. It is recommended that
any reconstruction of the local defect is carried out once histolog-
ical margins are deemed secure. If a skin graft is required, a split
skin graft is preferred which allows better surveillance for local
recurrence. 
Although in practice a 1-2cm (macroscopic) margin is aimed for,

the disorganised and infiltrative growth pattern of MCC makes
recommending an ideal margin difficult. Meeuwissen and
colleagues from Australia showed that a simple excision with 0.5cm
margins resulted in 100% recurrence (n=38) [7]. O’connor et al
have also showed that wider excisions of >2.5cm may still be asso-
ciated with up to 49% locoregional recurrence or persistence of
disease [8]. Boyer et al achieved a lower recurrence rate of 16%
using Mohs micrographic surgery and a surgical margin of 1cm
(n=25), but it is noteworthy that in their small series, addition of
radiotherapy reduced their three-year recurrence rates to 0% [9]. A
meta-analysis by Lewis et al (2006) has subsequently showed adju-
vant radiotherapy to result in 3.7 fold decrease in five-year local
recurrence rates and 2.9 fold decrease in regional recurrence rates
if regional nodal basins were also included [10]. It is however
suggested that for a fully excised small (<1cm) lesions and in the
absence of unfavourable histological features (see Table 2), radio-
therapy is unlikely to be beneficial. 
In clinically node negative disease, SLNB is indicated although

the variability in head and neck lymphatic anatomy can be chal-
lenging. The management of clinically node positive disease is with
regional lymphadenectomy and in certain circumstances radio-
therapy, but not both. Management of microscopic nodal disease is
controversial particularly as comparable locoregional control rates
are seen between lymphadenectomy and radiotherapy
monotherapy. Results from larger studies with longer follow-up
time are awaited [11].
Chemotherapy to date has not been shown to alter outcomes and

its use is limited to the palliative setting.

The Future
The discovery of the “Merkel cell polyomavirus” (MCPyV) in 2008
has generated considerable interest both in terms of its potential
therapeutic and prognosticating applications. MCPyV DNA has
been found to be clonally integrated in 80% of MCC as compared
to 10% of melanomas and other skin cancers [12]. While this
finding may suggest a direct oncogenic role for MCPyV, the preva-
lence of exposure to polyoma viruses and the relative low incidence
of MCC highlights many unanswered questions. Evidence to
support the link between MCC and MCPyV is the persistent expres-
sion of the virally derived T-antigen [13]. In vitro, cell lines derived
from MCPyV positive MCC tumours remain dependant on expres-
sion of the MCPyV T-antigens for maintaining their transformed
phenotype. 
Where MCPyV may play a role is in defining a subclass of the

disease with better prognosis. Touze et al have shown that patients
with high levels of serum antibodies against the VP1 major capsid
protein of MCPyV have better outcomes [13]. Paulson and
colleagues have also showed that peri- and intra-tumoral infiltration
with MCPyV specific CD8+ T-cells may be associated with a better

prognosis. Such findings have raised the possibility of targeted
immunotherapy with T-cells [14]. The stumbling block for this
however, is the variability of HLA-1 expression in MCC with approx-
imately 50% showing reduced or loss of MHC expression. There are
suggestions that this may be reversed where in MCC cell lines,
Iterferon-B seems to upregulate Class-I HLA expression. In Japan, a
single case of locally recurrent MCC has been successfully treated
with intra-tumoral Interferon-B injections [15].

Conclusion
Merkel Cell Carcinoma is a rare neuroendocrine skin cancer with a
high disease-associated mortality and a fast rising incidence. Its
effective management requires a high index of suspicion with early
diagnosis and a multidisciplinary treatment approach. The
discovery of the Merkel Cell Polyoma virus has been an important
development that may pave the way towards alternatives in prog-
nostication as well as targeted immunotherapy in the future. n

Figure 1: (A & B) Typical appearance of a Merkel
cell carcinoma (pink fleshy raised lesion or skin
coloured); (C) patient presenting with locally
recurrent MCC on the back of the neck with a
metastatic left cervical lymph node.
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Brain tumours and their impact on child
development
The explosive growth and development of the brain
in the first six years of life, followed by the neural
network development, pruning and myelination of
late childhood and adolescence means that the
brain’s biological environment is in a constant state
of flux (Figures 1a & b). Tumours arising within the
brain affect 1 in 2400 children by age 16 years.
During this time of life they are not only a product of,
but also can critically affect brain development. As
such, the clinical presentation, tumour characteris-
tics, clinical management, including rehabilitation,
and late consequences of treatments for these young
people are different from those in adults with brain
tumours. 
Taking all paediatric brain tumours together,

overall survival rates are about 70% at five years, of
which the majority go on to survive well into adult
life. However, while some tumours have excellent
prognosis, such as pilocytic astrocytoma, germi-
nomas and craniopharyngioma, others have more
moderate outcomes, such as pineoblastoma, choroid
plexus tumours, classic medulloblastoma and
ependymoma. Poor risk tumours include any
metastatic malignant tumour, high grade glioma,
supratentorial primitive neuroectodermal tumours,
diffuse intrinsic pontine glioma and atypical teratoid
/rhabdoid tumours. For those that survive, there is
the risk of moderate to severe disability in about
60%, which can range from profound paralysis and
global disability to minor, focal neurological deficits.
The hypothalamic and cerebellar mutism syndromes
in children are particularly prominent risks for
patients with tumours in these regions. Cognitive
impairment remains a concern after cranial radio-
therapy early in life, a drop of 5-10 IQ points can be
predicted, linked with impairment of short term
memory, concentration span and mental arithmetic.
This effect is compounded by focal brain injury
syndromes. These complex facts facing patients and
families at diagnosis justify a unique research
strategy, focussing upon the tumours’ relationship to
age at presentation, anatomical site and genetic
factors, as well as unique methods for measuring
quality of life outcomes, beyond survival, to generate
an evidence base to improve practice.  This is now
established worldwide. 

Successes

Developing a sub-specialty: Paediatric neuro-
oncology emerged as a sub-speciality in the 1980s.
Multidisciplinary teams including paediatric oncolo-
gists, neurosurgeons, clinical oncologists, neurolo-
gists endocrinologists, neuropathologists and neuro-

radiologists have built an increasingly robust and
reasoned approach to clinical care and developed
programmes of translational research linked to clin-
ical trials spanning European countries, the
Americas and Asian countries, and Japan and India.
A critical element of this development was the estab-
lishment of the International Symposia of Paediatric
Neuro-Oncology (ISPNO), which have been held
regularly since 1986; the first meeting in Toba, Japan
(Kageyama), the most recent in Toronto, Canada
2012 [1]. 
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Neuro-Oncology

Towards Personalised Medicine in
Paediatric Neuro-Oncology: 
Successes and Challenges

Figure 1a: Brain Development Timeline 

Newborn Newborn brain is 25% of adult 
weight

2-6 months Visual cortex most active

6-9 months Head growing faster than body, 
billions of neural connections 
being made

9-12 months Learning to “read” words, 
gestures and expressions

12 months Hippocampus starts to mature, 
enhancing capacity for memory 
and imitation

12-18 months Beginning of complex thinking

18-24 months Enhanced coordination, 
cerebellar maturation and 
cortical connectedness, 
promoting comprehension 
and pretending

24 months A hundred trillion synapses 
are formed, 50% more than 
adult brain complement

36 months Brain is 80% of adult size, 
onwards subsequent synaptic formation 

and pruning leads to acceleration 
of thought and action. Bursts of 
myelinzation strengthen 
connections for language, 
memory, emotions, attention, 
planning, sensory integration and 
coordination of movement

6-7 years Neuron cell division complete

Adolescence Further bursts of myelinisation 
occur associated with cortical 
maturation and neural 
re-connection associated with 
child to adult personality 
changes.

Trophic effects are very powerful 
at this stage – 
“practice makes perfect.”
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Treatment Networks and Clinical Trials’
Groups: This collaboration emerged from
international societies and cooperative
groups, emulating those which were
successful in leukaemia and solid tumour
trials of childhood in the 1950s. They
created national networks of specialist treat-
ment centres in children’s departments and
hospitals with the required supportive treat-
ment expertise. In the UK, a children’s brain
tumour treatment network was established
in 1997, linking children’s leukaemia and
cancer centres to their chosen neurosurgical
centre [2]. This transformed registration
rates for CNS tumours by these centres from
40% to greater than 70% and overall five
year survival rates from 50 to 70% in the
same time period; setting the foundation for
the National Institute for Health and Clinical
Excellence Guidance on Cancer Services,
‘Improving Outcomes in Children and
Young People’ [3].   

These developments set the scene for
rapid recruitment to a growing programme
of clinical trials, involving the many
different tumour types including:  low grade
and high grade gliomas (including brain-
stem glioma), medulloblastoma (standard,
intermediate and high risk), supratentorial
primitive neuroectodermal tumour,
pineoblastoma,  ependymomas, germ cell
tumours,choroid plexus tumours ,cranio-
pharyngioma and atypical teratoid rhabdoid
tumour. (ATRT).  In addition, trials
focussing upon very young children (<3
years old) were launched to study brain-
sparing strategies, initially combining all
tumour types but latterly stratified by histo-
logical and biological markers. 

The tumour predisposition syndromes of
neurofibromatosis types 1 and 2 as well as
tuberous sclerosis  recently have drawn
paediatric neuro-oncologists into neurology
and genetics networks to study the associ-

ated tumour types. With this, paediatric
ophthalmologists have become the newest
recruits to the multidisciplinary neuro-
oncology team, as brain tumoursin first
world countries represent one of the
commonest causes of preventable childhood
blindness, particularly optic pathway /
hypothalamic glioma [4].

Radiation therapy: Radiation therapy is a
mainstay of many treatment programmes in
the malignant tumour types and is prefer-
able to surgery in critical locations with high
risk of disabling brain injury. The need to
balance benefits and risks has driven clin-
ical oncologists to adopt the most sophisti-
cated radiation techniques to minimise toxi-
city in the developing brain, ranging from
reduced dose and field techniques in the
youngest children (<3years old), cranio-
spinal radiotherapy, highly conformal plan-
ning, hyperfractionated radiotherapy,
brachytherapy and, most recently, proton
beam therapy (PBT). This latter develop-
ment, whilst not yet available within the
UK, is available to UK children through
international agreements funded by the
NHS.  The decision has been made to
commission two PBT Centres in London and
Manchester so that the UK might be self
sufficient for this treatment by 2016/17 [5].

Biological research: Clinical trialists and
researchers have been driven to collaborate
internationally in order to amass sufficient
numbers of patients and samples for molec-
ular studies within multi-centre clinical trials.
The results of these collaborations have been
the greatest success over the past decade, as
they are now unlocking the detailed biological
variability of histological sub-groups by
studying representative sample sets across
childhood and adolescence. The greatest
advances have been made in medulloblas-
toma [6,7] where the biological markers
accepted for clinical trials stratification are
now understood to play critical roles in
embryological cerebellar development.
Similar stories are emerging in low grade
astrocytoma, ATRT and ependymoma.  In
high grade gliomas, biosample collections
from cohorts extending from childhood to
adulthood have demonstrated the importance
of age at diagnosis in the clustering of genetic
signatures [8,9]. These biological discoveries
are already identifying novel drugs for clinical
trials e.g. sonic hedgehog inhibitors in medul-
loblastoma [10,11] and verumafenib, a BRAF
V600e inhibitor, in low grade astrocytomas
[12]. In the case of subependymal giant cell
astrocytoma in tuberous sclerosis, a newly
licensed drug for children, Everolimus,
targeting the mutated m-tor pathway,
produces dramatic tumour shrinkage [13,14].  

Challenges

Refining clinical and research environ-
ments in future health services: Modern
paediatric neuro-oncology requires that the

Figure 1b: Figure 1b  Anatomical changes in grey matter density from age 5 to 20 years

Cortical GM development in healthy children between ages 4 and 22. Right lateral and top views of the
dynamic sequences of cortical GM maturation in healthy children ages 4-22 (n=13; 54 scans; upper
panel) rescanned every two years. Scale bar shows GM amount at each of the 65,536 cortical points
across the entire cortex represented using a color scale (Red to Pink - More GM; Blue - GM Loss). Cortical
GM maturation appears to progress in a 'back-to-front' (parieto-temporal) manner (Gogtay, Giedd et al.,
2004). The graphs show total lobar volumes of frontal, parietal, temporal and occipital lobes in male
(blue) and female (red) healthy children between ages 7 and 20. Arrows indicate peak GM volume for
each curve and dotted lines represent confidence intervals. 

Adapted from Changes to grey Matter Density of Cerebral cortical regions from aged 5 -20 years.
From Mapping gray matter development: Implications for typical development and vulnerability to psychopathology.
Nitin Gogtay and Paul M Thompson. Brain and Cognition 2010:72;6-1.
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young patient be supported in an
age–appropriate, family-focussed environ-
ment designed to optimise both early and
late rehabilitation, with a view to achieving
a functional, independent adulthood. Such
objectives need the most advanced surgical,
radiation and medical techniques tailored to
treating tumours within the developing
brain. Current discussions in the UK to
create safe and sustainable specialist paedi-
atric services for neurosurgery linked to
peer reviewed cancer centres for children
and young people are in progress. Such
developments are essential if specialist tech-
niques for tumour surgery are to be deliv-
ered across the country, such as intra-oper-
ative imaging techniques [15]. 
Such specialist services are only sustain-

able if they are built upon active trials
programmes designed to incorporate the
majority of newly diagnosed patients.  The

principles of the National Institute for
Health Research Cancer Research Network
(NCRN) and its future reconfiguration
within the Comprehensive Research
Network (CRN) is critical.  The paediatric
neuro-oncology trials programme has estab-
lished its place within these networks with
6 open trials currently and 24 closed studies
dating back to 2002 on the NCRN portfolio.
A number of other phase 2/3 trials are in
late stages of development, emanating from
the SIOPE Brain Tumour Trials Groups in
conjunction with NCRI CCL CNS group.

Optimising referral pathway: This priority
has been selected to respond to top public
concern about diagnostic services [16]. It
has the capacity to reduce risks of disap-
pointment with health care systems and the
catastrophic risk of uncontrolled raised
intracranial pressure, exaggerated vision

loss and avoidable neurological disability
that characterise delayed diagnosis. It has
become a health service issue through the
launch of the HeadSmart Be Brain Tumour
Aware campaign in June 2011 [17]. Early
data suggests that the interval from
symptom onset to diagnosis is reducing
nationally and that awareness is enhanced
in selected professional groups and the
public. The outstanding challenge is to raise
awareness in primary care so that it is clear
who can be reassured, who should be
reviewed and who should be referred
(Figure 2). 

New drug development: This requires the
selection of new drugs for trial relevant to
the broad range of emerging biological
targets and its optimal delivery to the
tumour, whilst minimising systemic toxi-
city. A more active phase 1 and 2 trial
programme in children’s brain tumours is
required building upon the expanding
translational research networks of excel-
lence in Europe [18].  It is accepted that
pharmaceutical methods for enhancing
drug transport across the BBB are many
years off. The physical methods of intersti-
tial and intrathecal therapy already exist,
and are in limited trials. Testing these in
children requires a tailored approach as the
tumours and targets are different, the brain
is in development and the indications for
existing therapies are specific to children
e.g. craniospinal radiotherapy.  It is only by
seeking to do the trials necessary to autho-
rise new drugs, that the needs of children
will be met.

Conclusion
Paediatric neuro-oncology is seeking to
personalise treatments to improve survival
and quality of life outcomes in young people
presenting with brain tumours. Its greatest
challenge is to raise awareness to attract
commercial, governmental and research
finance for this work. ■

Figure 2: HeadSmart Be Brain Tumour Aware Campaign materials.
www.headsmart.org
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Incidence rates of cancer have increased byalmost a third since the mid-1970s and, while
radiotherapy and chemotherapy can be curative,

many types of cancers do not respond.
(http://www.cancerresearchuk.org/cancer-info/
cancerstats/%20keyfacts/Allcancerscombined/).
There is therefore a continuing need for new, safe
and effective therapies, with minimal toxicity to
normal tissue. Interest in viral therapy to treat
cancer began at least 100 years ago with reports of
tumour remission following natural viral infection
or vaccination [1]. Reovirus is an unmodified virus
found ubiquitously in the environment, with most
adults having been exposed in their lifetime [2].
Reovirus replicates in the respiratory and gastro-
intestinal tracts of humans, and symptoms of infec-
tion are mild [3]. In the 1970s, it was discovered that
normal cells transformed into cancer-like cells were
more sensitive to infection by reovirus, sparking
interest in the field of oncolytic viral therapy [4].
This increase in sensitivity was connected to over-
expression of aberrant signaling pathways often
mutated in cancers [5]. This overexpression allows
reovirus to replicate effectively in cancerous cells,
whereas normal cells respond to infection by shut-
ting down viral replication [6]. 

Reovirus type 3 (Dearing) (RT3D) in the clinic
RT3D was first tested in the clinic in 2001 for its
safety as a single agent, injected directly into the
tumours of patients with advanced cancers for
which all other standard therapies were unsuitable.
Treatment was well tolerated, with headache and
flu-like symptoms, but responses were modest [7-9].
With many cancers inaccessible for direct injection,
it was tested by systemic intravenous administration
in clinical trials. Patients received one dose/day for
five consecutive days, every four weeks. Again, side-
effects were mild, and responses were limited to
disease stability [10,11].

RT3D with radiotherapy in patients with
advanced cancers
After trials testing RT3D as a single agent, subse-
quent strategies focused on combining RT3D with
existing treatments that could potentially enhance
its effects, such as radiotherapy. Pre-clinical studies

showed that the combination of RT3D and radiation
caused significant enhanced cytotoxicity in a panel
of tumour cell lines, and correlated with an increase
in apoptosis. Radiation did not affect viral replica-
tion, and reassuringly did not significantly reduce
RT3D activity at clinically relevant doses [12]. The
data supported a Phase-I trial of intra-tumoural
reovirus with palliative radiotherapy in patients
with advanced cancers. The combination treatment
was well tolerated, and of the 23 patients treated, 14
displayed stable disease or a partial response [13]. 
This cooperative cytotoxicity with existing stan-

dard treatments was investigated by combining
RT3D with chemotherapeutic agents. Pre-clinical
tests showed that reovirus synergized with various
chemotherapies, leading to increased apoptosis [14-
16]. This has been translated into the clinic in a
number of trials.

Reovirus with chemotherapy in patients with
advanced cancers
A Phase-I study of RT3D in combination with gemc-
itabine commenced in patients with advanced
cancers whereby RT3D was administered intra-
venously every day for five days of a three week
cycle [17]. Gemcitabine was given before the RT3D
injections on day one and again on day eight.
However, this treatment caused dose-limiting toxi-
city in the first two patients enrolled on the trial and
the protocol was amended so that only one dose of
RT3D was given on day one. Of 10 patients, disease
remained stable in six of them. One patient had a
minor response, and one patient a partial response.
A Phase-I study of RT3D in combination with

docetaxel was much better tolerated, with no dose-
limiting toxicity. RT3D was administered intra-
venously on every day for five days of a thee-week
cycle, with docetaxel given before RT3D on day one
[18]. Of the 24 patients receiving treatment, 16 were
eligible for response assessment, of whom 14 (88%)
had a complete response, partial response or stable
disease.
RT3D has also been combined with two

chemotherapeutic agents as a doublet therapy [19].
Combination of RT3D with both carboplatin and
paclitaxel has shown promising potential in the
clinic and Phase-III trials are underway. In the
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Table 1. Clinical trials involving RT3D. Dose escalations, cohorts and numbers of patients enrolled in the study.

PHASE I STUDIES RT3D Cohort Reovirus Treatment Chemo Radiation Number
dose doses dose dose of

(TCID50) (Reovirus) mg/m2 Gy Patients

Intravenous 1-8 Escalating (1x108 - 3x1010) Escalating 1,3,5 33

Intratumoural + Radiation Phase 1a 1-3 Escalating (1x108 - 1x1010) 2 20 (x5, days 1-5) 11

Intratumoural + Radiation Phase 1b 4-6 1x1010 Escalating 2,4,6 36 (x12, days 1-16) 12

Intravenous + Gemcitabine 1-5 Escalating (3x109 - 3x1010) 5, 1* 1000 17

Intravenous + Docetaxel 3 Escalating (3x109 - 3x1010) 5 75 24

Intravenous + Carboplatin + Paclitaxel 3 Escalating (3x109 - 3x1010) 5 5 (C)/175 (P) 15

Intravenous + Cyclophosphamide 9 3x1010 5 Escalating 25-1000 38

* Commenced trial with 5 doses but reduced to 1 after the first cohort.
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Phase-I study, in keeping with previous
trials, RT3D was administered every day
for five days of a three-week cycle, with the
chemotherapy doublet treatment given on
day one before RT3D [20]. Treatment was
well tolerated and responses were encour-
aging, particularly in patients with
relapsed/metastatic head and neck cancer,
for which all other available therapies had
been heavily used and exhausted. The
average overall survival was 8.9 months,
with two patients showing clinically mean-
ingful responses (resolution of cutaneous
disease), six patients having a partial
response, and one patient with a complete
response (Figure 1). These results have
paved the way for the randomized, two-
arm, double-blind, multicenter, two-stage
adaptive Phase-III study of carboplatin-
paclitaxel, with or without RT3D, in
patients with platin-refractory relapsed
head and neck cancer. The results of this
ongoing study are eagerly awaited
(http://clinicaltrials.gov/ct2/show/NCT01
166542).

Future Trials
Neutralising antibodies are a major barrier
to effective tumour delivery in the
oncolytic viral field, particularly with
RT3D, where up to 100% of patients are
pre-immune, blocking the virus path to the
tumour [2]. Transient immunosuppression
may facilitate viral delivery to distant
tumours by reducing the level of antibodies
that accumulated during treatment with
RT3D. Pre-clinical data in a murine
melanoma model indicate that cyclophos-
phamide is a potential immunosuppressive
agent. Precise scheduling of cyclophos-
phamide in combination with reovirus
resulted in high levels of intra-tumoural
access and replication with only mild side-
effects [21]. This has been translated to the
clinic where the primary objective is to
follow patient immune responses by
careful and frequent monitoring of neutral-
ising antibodies. An unmodulated antibody
response will hinder repeated administra-
tion of RT3D, but ablation of antibody
levels may lead to unwanted dissemination
and toxicity. A Phase-I study is currently
underway assessing the combination of
RT3D with dose escalation of cyclophos-
phamide in patients with advanced malig-
nancies.

Recent discoveries: cell carriage and
delivery of RT3D
A recent window-of-opportunity study
took place on patients due to undergo
surgical removal of liver metastasis [22].
Prior to surgery, patients received five
doses of RT3D intravenously over five
days. In four patients, fresh tumour was
excised during surgery along with adjacent
normal liver tissue. Functional virus was
isolated from all the tumours of these four
patients, but it was not seen in the normal
liver tissue. It is worth noting that 2/4
patients received fewer than the five doses

of RT3D, raising the question of whether
smaller doses are sufficient (or even advan-
tageous) for therapy.
Secondary objectives of this study were

to monitor humoral and cellular immune
responses to RT3D following treatment.
Interestingly, functional cytotoxic RT3D
was found in patient peripheral blood
mononuclear cells, granulocytes and
platelets, despite the presence of func-
tionally neutralising anti-reovirus anti-
bodies before viral infusion. Hence, RT3D
could be protected from neutralising anti-
bodies after systemic administration by
immune cell carriage, delivering RT3D to
tumour. These findings will be important
in future scheduling and treatment

combination strategies to enhance
immune evasion and effectively deliver
RT3D to the tumour.

Conclusion
RT3D is an attractive oncolytic therapy,
which is well tolerated as a single agent
injected intra-tumourally or intravenously,
or in combination with existing standard
therapies. Whilst responses to RT3D treat-
ment as a single agent are modest, recent
encouraging observations in the clinic
warrant further investigation as part of a
dual or triple therapy causing cooperative
cytotoxicity, in combination with both
existing treatments and new novel thera-
pies. ■

Figure 1: Treatment responses in patients in a
phase I study of intravenous reovirus combined
with platin/taxane doublet in patients with
incurable or relapsed/metastatic head and neck
cancer. Computed tomographic imaging before (A)
and after three cycles of treatment with reovirus
given with carboplatin and paclitaxel (B). This
patient had oropharyngeal cancer (tonsil). The
response was sustained through eight cycles of
treatment, despite previous treatment with
chemoradiation, palliative chemotherapy (cisplatin
and 5-fluorouracil), and targeted therapy with an
investigational monoclonal antibody. Before (C and
D) and after three cycles of treatment (E and F).
The patient had a supraglottic SCC and had been

given prior treatment with chemoradiotherapy and
two lines of palliative chemotherapy. Before (G)
and after three cycles of treatment (H) This patient
had a poorly differentiated SCC of the tongue who
had been given prior treatment with surgery,
radiotherapy and three lines of palliative
chemotherapy – before (I) and after three cycles of
treatment (J). The patient had a recurrent SCC of
the hypopharynx, and displayed a major clinical
response with treatment. Kaplan-Meier survival
curves were plotted (K) for all patients with
recurrent head and neck cancers; survival is shown
in days, n=24.
Originally published in Clin Cancer Res
2012;18:2080-9.
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Awards and Appointments

Following a unanimous vote at the
BTOG Steering Committee meeting
held at BTOG 2013, BTOG is delight-

ed to announce that a New Chair has been
appointed.  Dr Sanjay Popat (right) was for-
mally handed the Chairship by Professor
Ken O’Byrne, the Founding Chair and
President of BTOG at BTOG 2013 held in
January 2013 in Dublin.
Dr Sanjay Popat joined the BTOG Steering

Committee in 2010 and since then has led
on the provision of specialist study days for
BTOG on Small Cell Lung Cancer and Thoracic Neuroendocrine
Tumours as well as chairing and speaking at many BTOG annual
conferences.  
Dr Popat says, “Professor Ken O’Byrne was instrumental in

setting up BTOG and establishing the Steering Committee and it is
with gratitude, recognition of his commitment over the last 12
years and his tenacity and expertise that I take up the mantle from
him. I look forward to working with the Steering Committee and
the thoracic oncology professional community to build on BTOG’s
success to date and to ensure BTOG continues to play an
important and influential role in this specialist field.”
BTOG is the multidisciplinary group for professionals involved

with thoracic malignancies. It aims to improve the care of patients

with thoracic malignancies through
multi-disciplinary education, develop
and advise on guidelines for patient care
and to facilitate and nurture clinical trial
ideas into full protocols.  
Dr Popat is Consultant Thoracic

Medical Oncologist at the Royal
Marsden Hospital and Honorary
Clinical Senior Lecturer in the
Molecular Genetics and Genomics
Group at the National Heart and
Lung Institute, Imperial College

London. Sanjay qualified from Guy’s
and St Thomas’ Hospitals in 1994, completed general medical
training at the Royal Brompton, and the Hammersmith Hospital,
and medical oncology training at the Royal Marsden Hospital. 
He was awarded a PhD in Molecular Genetics in 2002 and

thereafter undertook a post doctoral Clinician Scientist Fellowship
and a HEFCE Clinical Senior Lecturership. He has published in the
fields of genetics, therapeutic biomarkers and medical oncology.
He has been awarded nationally and internationally competitive
prizes for his research, in addition to 4 research fellowships.  He is
an active member of the EORTC Lung Group, ETOP and currently
chairs the UK NCRI Advanced Diseases Subgroup and Lung Cancer
CSG. n

The British Thoracic Oncology Group Announces New Chair
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Nanoscience is the study of fundamental prin-
ciples of molecules and structures with at
least one dimension roughly between 1-

100nm [1]. Nanotechnology is the manipulation of
matter in dimensions <100nm, and involves building
things one atom at a time to eventually lead to
devices with unprecedented capabilities. It is based
on the fact that the properties of matter significantly
change at these small sizes in comparison to the bulk
form. These unique properties can then be utilised for
a vast number of applications that would not have
been otherwise possible. The concept of nanotech-
nology was first introduced in 1959 by a Physics
Nobel Laureate Richard Feynman [2]. The term
nanotechnology was first defined by Professor Norio
Taniguchi in 1974 as: ‘Nanotechnology mainly
consists of the processing of, separation, consolida-
tion, and deformation of materials by one atom or
one molecule [3]. It was not until the discovery of the
scanning tunelling microscope (STM) in 1981 and the
the Atomic Force Microscope (AFM) in 1986 that the
nanoscale world could actually be imaged and
manipulated at an atomic scale. 
Nanomedicine can be defined as the application of

nanotechnology to diagnose, monitor and treat
disease at a molecular and cellular level.
Nanomedicine has many applications e.g. in drug
delivery, diagnostics, detection, sensing, imaging,
devices and scaffolds for tissue engineering and
repair [4]. The strongest impact of nanotechnology
and nanomedicine will be in the diagnosis and treat-
ment of cancer.

Classification of nanoparticles
Nanomaterials are materials which have one or more
dimensions in the range of 1-100nm. Nanoparticles
can be defined as aggregates of atoms bridging the
continuum between small molecular clusters of a few
atoms and dimensions of 0.2-1nm and solids
containing millions of atoms and having properties of
macroscopic bulk materials [1]. They have found
application in many areas including advanced mate-
rials, electronics as well as pharmaceuticals and
biomedicine. Nanoscience and nanotechnology lie at
the interface between physics, chemistry, engineering
and most importantly biology [5]. 
Nanoparticles can be broadly classified as organic

and inorganic (Figure 1). Organic nanoparticles
include nano-liposomes, dendrimers, amphiphilic
block copolymer micelles, carbon nanotubes (CNT)
and nano-diamonds. Inorganic nanoparticles can be
metallic or composed of semiconductor material.
Metallic nanoparticles include gold (Au), silver (Ag)
or superparamagnetic nanoparticles of cobalt, nickel
or iron (SPIO- superparamagnetic iron oxide).
Semiconductor nanoparticles include quantum dots
(QDs). Each type of nanoparticle has unique charac-
terictics based on its composition, size and surface
chemistry that determines its stability, biocompati-
bility and interaction with the surrounding environ-

ment. Of all the different types of nanoparticles, semi-
conductor nanocrystals or QDs have gained signifi-
cant attention due to their unique photophysical
properties as the next generation fluorophores.

Nanotechnology and breast cancer – applica-
tion of Quantum Dots
Among the many potential applications of nanotech-
nology in medicine, cancer diagnosis and therapy
remains the most significant and this has led to the
development of a new discipline of nano-oncology
[6-18]. Nanoparticles are actively being developed as
probes for in vivo tumor targeting, biomolecular
profiling of cancers, nanovectors for drug delivery as
well as probes for various theranostic applictions
[7,9]. Figure 2 summarises the potential applications
of nanoparticles in cancer diagnosis and therapy.
Breast cancer is the most common cancer in

women worldwide, with an estimated 1.38 million
new female breast cancer cases diagnosed in 2008
[19]. Significant  advances have been made in the
application of nanotechnology to the diagnosis and
therapy of breast cancer [20-30]. 

What are Quantum Dots? 
Quantum Dots (QDs) are fluorescent semiconductor
nanocrystals, composed of materials from the
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Nanotechnology, Quantum Dots and
Breast Cancer – What the Future Holds?

Figure 1: Classification of nanoparticles used in cancer 
diagnostics and therapeutics.

Figure 2: Outline of the applications of nanoparticles in
cancer diagnostics and therapeutics.
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elements in the periodic groups of II-VI, III-V or IV-VI. They range in
size from 2-10 nm in diameter containing approximately 200-10000
atoms [31].  Due to the effects of quantum confinement QDs are
highly photostable, with broad absorption, narrow and symmetric
emission spectra, slow excited state decay rates and broad absorp-
tion cross sections. Their emission colour depends on their size,
chemical composition and the surface chemistry and can be tuned
from the ultraviolet to the visible and near infrared (NIR) wave-
lengths (Figure 3). 

NIR wavelengths are particularly useful for deep tissue imaging as
NIR light can penetrate tissues without being scattered or absorbed
(Figure 4). QDs can hence be used as fluorescent probes for the
biomolecular profiling of tumors, cancer localisation, detection of
distant micrometastatis  as well as image guided surgery for
detecting the sentinal lymph node through a more sensitive and
minimally invasive technique. Therapeutically they can be used for
photodynamic therapy, photothermal ablation of cancer along with
carbon nanotubes as well as probes for image guided delivery of
chemotherapeutic agents.

Cancer localisation
The biomolecular profiling of tumours determines the efficacy of
various targeted therapies. In breast cancer, the hormone receptor
status correlates directly with the benefit of endocrine therapies and
forms the basis on which therapeutic decisions are made. For
example, the overexpression of HER-2 protein or gene amplification
or both determine benefit from treatment with the anti-HER2-
monolonal antibody, trastuzumab [32]. The two methods commonly
applied to the detection and quantification of the HER2 staus are
immunohistochemistry and fluorescence in situ hybridization (FISH)
both of which have limitations [33]. 

Figure 3: Size tunable emission of QDs. QDs of the same material  emit at
different colours or wavelengths  depending on their size. Larger QDs emit at
red and NIR wavelengths

Quantum dots can provide a viable alternative for determining the
HER2 status and can potentially be used for in vivo localisation using
surface bioconjugation to specific targeting molecules [34-36]. QDs
may also allow the simultaneous detection and quantification of
several proteins and molecular targets on small tumour samples
through their property of multiplexed imaging [37]. The potential
application of bioconjugated QDs for targeting specific receptors in
vivo would allow prospects of in vivo tumor imaging as well as
targeted delivery of drugs and therapeutic modalities like PDT and
phothermal ablation of cancer cells allowing them to be used as effec-
tive theranostic agents.

Sentinel lymph node biopsy
Sentinel Lymph Node (SLN) biopsy is a means of ultrastaging cancer
and is now the standard of care in breast cancer surgery. It aims to
detect the first draining lymph node from the cancer site which repre-
sents the histological status of the remaining lymph nodes within the
lymphatic basin. It is one of the most important prognostic indicators
and its status also determines the need for further intervention.
Presence of cancer in the SLN indicates that there may be further
disease in the axilla and therapeutic lymphadenectomy  (axillary
lymph node dissection) may be  required. The current tracers for SLNB
include radiocolloid and a vital blue dye, both of which have various
limitations (Table 1). 

To overcome the limitations of the current tracers, some centres
have explored the use of NIR fluorophores like Indocyanine Green
(ICG) for localisation of the SLN through live optical imaging [38-42].
NIR imaging is based on the transparency of biological tissue at wave-
lengths of 650-900nm, where the absorbtion co-efficients of tissue
components like Hb and water are low allowing deeper penetration of
photons [43]. However, traditional fluorophores like ICG have a short

Figure 4: Transparency of bio-
logical tissues to NIR wave-
lengths. NIRQDs were injected
at a depth of 1.5cm into a piece
of chicken muscle ex vivo.
A) Before injection – NIRQDs
in syringe 
B) during injection – NIRQDs
visualised in deep tissue 
C) Complete injection –
brightly fluorescent NIRQDs
located at 1.5cm depth in the
tissue.

Table 1. Limitations of the current tracers used for sentinel lymph
node localisation.

Vital Blue Dye Radiocolloid

1% risk of anaphylactic reaction Exposure of radioactively to
patients and staff – cumulative 
effects not known

Prolonged tattooing of the skin Strict legislation requires
ARSAC licence

Size < 5nm leads to rapid Expensive euipment and special
migration and staining of measures to dispose of waste.
non-sentinel LN

Bluish discolouration of body Short half life of radiocolloid (6h)
secretions requires excellent co-ordination

between timing of injection
and surgery

Rapidly enters systemic Few centres have on site NM
circulation and may interfere facilities limiting the use
with pulse oximetery of this technology
intra-operatively
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half-life, low quantum yield and low photostability causing them to
photobleach rapidly on exposure to excitation light. At the same
time the size of ICG is small (1.5nm) that leads to rapid migration
across LNs leading to detection of non-sentinel nodes. 
NIR emitting QDs can overcome the shortcomings of ICG through

their prolonged photostability, high molar extinction co-efficents and
high quantum yield giving a brighter signal and a high signal to
background ratio (SBR). The size of the QDs can be tailored with
surface coatings to fall within the critical hydrodynamic diameter (10
- 100nm) for optimal retention into the SLN. The surgeon can then
localise the SLN prior to the surgical incision making this a highly
accurate procedure. The enhanced photostability of QDs would also
allow the histopathologist to identify the SLN from amongst a chain
of lymph nodes several hours after the procedure. 
Type II NIR emitting QDs have been demonstrated for imaging the

SLN in small and large animal models [44,45]. Their considerable
brightness and high quantum yield allows depth of penetration of up
to 1cm in solid tissue, and 5cm in the lung [46-48]. The main limi-

tation to the clinical application of QDs is their toxicity as most QDs
are based on salts of Cadmium, Tellurium and Selenium. However,
the toxicity of QDs may be positively utilised in cancer therapy as
QDs can potentially be used as agents for photodynamic therapy
(PDT), where light excitation of the PDT agent localised to a cancer
site leads to generation of free radicals causing localised cell death. 

Conclusion
The application of NIRQDs can potentially overcome current limita-
tions of existing tracers for SLN localisation. Inorganic NIR probes
like QDs have a potential to replace the traditional fluorophores for
live image guided surgery. The high QY and enhanced photostabilty
of QDs along with a biofunctionalisable surface makes them ideal
probes for in vitro and in vivo biomolecular and cellular imaging.
While toxicity remains a limitation, it can potentially be utilised in
the application of QDs for theranostic applications like photody-
namic therapy. However, a significant amount of research is still
required for the safe clinical translation of these novel probes. ■
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Breast cancer is one the leading causes of
mortality worldwide and incidence is rising.
Although it is an increasingly treatable disease,

at least 10% will experience loco-regional recurrence
and 24% of these will suffer cutaneous manifestations
at some point which can be challenging to manage.
Skin involvement occurs in 0.7-9% of patients with

all types of cancers [1-3] but breast cancer is the most
likely solid organ cancer to metastasise to the skin.
Patients with recurrences limited to subcutaneous
layers has a lower chance of developing distant
metastases, a better overall survival rate and a greater
likelihood of remaining disease free once the recur-
rence was treated than those patients with cutaneous
chest wall recurrence [4].
Treatment is often limited to palliative control of

symptoms. Further surgical intervention that may be
possible includes wide local excision of cutaneous
metastasis with or without myocutaneous flaps and
in extreme cases chest wall, sternal and parasternal
resections [5-7]. However these are extensive opera-
tions which in some cases are not well tolerated by
patients. Radiotherapy cannot be used repeatedly as
there are definite limits to the amount of radiation
that normal tissues will tolerate and previous irradi-
ated tissue may not be amenable to further radiation
or limited to low doses only. While chemotherapy is
the main modality of treatment for patients with
metastatic breast cancer, many women receive
chemotherapy for only small gains in survival [8] and
cutaneous disease is not very responsive to
chemotherapeutic agents therefore a careful balance
is needed between the potential benefits of
chemotherapy and its toxic side effects. Therefore
methods of treatment which adequately treat recur-
rences with minimum toxic side effects are needed to
improve the conventional treatment options.

Electrochemotherapy
Electrochemotherapy is a non-thermal tumour abla-
tion modality which is based on the local delivery of
electrical pulses that increases the permeability of the
cell membrane to non-permeant or low permeant
cancer drugs. It is based on the concept of electropo-
ration which allows low permeant drugs like
bleomycin and cisplatin to enter the cell, thus
enhancing their cytotoxicity by orders of magnitude.
[9,10].
High-intensity electric field applications with short

durations can allow intracellular manipulation and
could be used to induce cancer cell apoptosis [11,12]
in themselves.

How does it work?
Electroporation (EP) facilitates drug transport of
molecules through cell membranes that are poorly or
non-permeant)[13] (Figure 1). Indeed, most clinical
data has been restricted to bleomycin, which has its
action potentiated between 1000 and 5000 fold and
cisplatin, which has its action potentiated from 10 to
80 fold by electroporation of cells [13,14]. The
improved cytotoxicity of these agents is thought to be
facilitated by a secondary consequence of elec-

trochemotherapy-vasoconstriction with endothelial
disruption. Firstly a short-lived episode when the
electric pulses are delivered using cliniporatorTM

attached to appropriate electrodesafter administra-
tion of chemotherapeutic agent (Figure 2). This
results in a ‘vascular lock’ around the tumour cells
which prevents wash-out of the cytotoxic agent and
further concentrates the cytotoxic agents in the
tumour cells. Secondly the disruption of the endothe-
lial cytoskeleton and intracellular junctions reported
in vitro studies results in a change in the configura-
tion of the surface of the endothelium. This leads to
an impaired barrier function and interstitial oedema
resulting in decreased intravascular pressure and
compromised blood flow. Repair of the endothelium
is slow and a reduction in blood flow in feeding
tumour vessels causes severe hypoxia to the tumour
after treatment with ECT. 
Clinical trials on electrochemotherapy have been

performed most frequently in patients with advanced
metastatic cancer in whom the possibility of standard
treatment has been exhausted [15]. 
Following on from a number of small studies on

electrochemotherapy in the treatment of cutaneous
metastases which showed promising results, in 2006,
The European Standard Operating Procedures of
Electrochemotherapy (ESOPE) study funded by the
European Union, five countries evaluated and
confirmed the efficacy and safety of elec-
trochemotherapy [16]. 
This two years long prospective non-randomised

study enrolled patients with progressive cutaneous
and subcutaneous metastases of any histologically
proven cancer. They treated 61 patients using elec-
trical pulses with bleomycin or cisplatin
chemotherapy [16,17]. They found an objective
response rate of 85% achieved on the elec-
trochemotherapy treated nodules, regardless of
tumour histology.
They demonstrated electrochemotherapy is effec-

tive both in the irradiated and non-irradiated skin, as
85 of the 171 nodules treated in the study were in
previously irradiated skin. One of the most promising
aspects of electrochemotherapy is its unique ability to
selectively kill tumour cells without harming normal
surrounding tissue [18]. Furthermore, it can be used
on elderly patients where surgery is less of an option
[16].
The ESOPE study standardised the operating

procedures for electrochemotherapy and confirmed
that electrochemotherapy is an easy, effective and
safe approach for cutaneous and subcutaneous
metastases. Side-effects were minor and acceptable,
as reported by the patients [15]. Indeed, 93% of
patients indicated that they would be willing to
accept the treatment next time if indicated [15]. 
This has been shown to be a successful, well-toler-

ated approach to managing cutaneous manifestations
of breast cancer and loco-regional recurrence. A
number of studies have shown ECT can induce
partial or complete response of nodules to the
therapy, preventing nodules from lesions which are
associated with bleeding or skin ulceration may be
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benefit from this treatment which would
otherwise be un-resectable and refractory to
other treatments. A number of authors have
demonstrated that ECT is effective in
causing immediate cessation of bleeding
and reduction in ulceration.
It is an easy, highly effective and safe

treatment approach for cutaneous and
subcutaneous tumour nodules and is quick
to perform (median time of treatment 25
minutes in the ESOPE study). In patient stay
is usually two to three days and is variable
according to degree of post–operative
discomfort/pain requiring in-patient treat-
ment. Furthermore, the procedure can be
performed under local anaesthetic for small
areas increasing the treatment modalities of
patients with co-morbidities which prohibit
the use of general anaesthesia. 
Currently the application of Electro-

chemotherapy to patients with breast cancer
is largely limited to those patients who have

advanced or recurrent disease.
Furthermore, studies so far do not seem to
affect the overall natural history of breast
cancer [19]. Electrochemotherapy is not
recommended for patients with symp-
tomatic or rapidly progressive non-skin
metastases, due to reduced life expectancy
and ethical implications [19]. Contra-indica-
tions for electrochemotherapy include the
presence of a pacemaker precluding treat-
ment on the anterior chest wall, and sensi-
tivity to bleomycin or a history of
pulmonary fibrosis as bleomycin can poten-
tially cause acute or chronic pulmonary
fibrosis.

Discussion
Electrochemotherapy is an emerging tech-
nology which provides an effective alterna-
tive treatment for breast cancer patients
with chest wall metastases who have previ-
ously received adjuvant radiotherapy, and is

an option when all other therapies have
failed. However it may have beneficial
effects to patients at an earlier stage of the
disease. In order to explore this further a
multi-centre, clinical study is needed to
investigate the efficacy during early and late
intervention. The experience gained by indi-
vidual centres which have established elec-
trochemotherapy as a part of their standard
of care for breast cancer management can
help to improve the application of the tech-
nology as a whole. The challenge ahead is
to provide a platform to facilitate sharing of
this experience with centres who wish to
embark on the use of electrochemotherapy
so that a consensus approach regarding
patient selection, in-patient management
and post-operative care can be agreed and
adopted by centres using this technology.
NICE will be issuing their guidance on this
technology imminently, let’s watch the
space... ■

Figure 1: Mechanism of action of electrochemotherpy
Figure 2: Electrochemotherapy using cliniporatorTM in progress in a breast can-
cer patient with cutaneous metastases of chest wall.
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Conference News
Are you organising an annual meeting or conference which you would like to tell our readers about? Or would you like to
write a report on a meeting or conference of particular interest? If so, contact Patricia McDonnell at Oncology News on 
T/F: +44 (0)288 289 7023, E: patricia@oncologynews.biz

The NCRI Cancer Conference improves every year and 2012 was
no exception. Now in its 8th year, this increasingly important
event provides opportunities to keep current with the latest

developments and challenges in the fight against cancer. The
Liverpool BT Convention Centre is situated on the historic, world
heritage waterfront near Albert Dock, offered stunning surroundings
and another year of airy exhibitions, comfortable seminars and
congenial networking receptions. 

Current hot topics were discussed in a large range of educational,
commercial and academic workshops and seminars, and long 12-14
hour days were filled with a choice of scientific, clinical and lay
material. This year the NCRI collaborated with the Royal College of
Radiologists’ faculty of Clinical Oncology to bring additional sessions.
These focused on the clinical aspects of specific cancers, peer review,
acute oncology, treatment toxicities and the management of patients
with complications caused by their cancer or the treatment. 

The programme was packed with renowned UK and international
speakers invited to give plenary lectures accessible to a broad
audience of scientists, clinicians and lay people, including patients
and carers. The presenters included early career scientists as well as
long established experts such as David Lane, who gave an illuminating
talk on his work on p53. A packed audience (including more than 50
A-level students from the Liverpool area) heard the plenary sessions by
Harpal Kumar and Sir Michael Marmot.

Parallel sessions and seminars were difficult to choose between as
the Programme Guide offered an interesting précis of what may be
expected. For those attending the next conference, I would strongly
recommend studying and planning sessions in advance to avoid
disappointment as time is short between sessions and the rooms fill
quickly. Some delegates move between sessions cherry picking
speakers or topics of particular interest. I prefer to stay and hear all
the presentations if I am to participate in the discussion, make

comments and ask questions. These sessions covered a range of
themes from prevention and early diagnosis, through the scientific
exploration of molecular and cellular mechanisms of oncogenesis and
tumour suppression, the tumour microenvironments and cell biology
to clinical outcomes, survivorship and end-of-life care.  

I enjoyed networking among delegates, talking over tea, and
meeting those nearby who revealed interesting tips or introductions
for future benefit. Catching up with past and present colleagues and
discussing future study designs was easy since meeting booths could
be booked for small meetings and one to ones. Another opportunity
to network in a relaxed atmosphere was at the Gala Dinner where
disco dancing afterwards was a welcome spate of activity after three
days of seminars and little physical exercise, apart from the ten minute
walk from the hotel to the conference venue. 

A fun element was collecting ‘stamps’ in return for answering a
question at an exhibitor’s stand for the ‘passport competition’. This
encouraged conversation with exhibitors, acted as an introduction and
another occasion, for those not involved with the science of cancer, to
learn of the activities, machines and devices in the laboratories. Lucky
completed passports were drawn to receive a gift provided by
participating exhibitors. The interesting people I met during the
exercise were the only wins for me this year.

Walking to the station through town after the close of the
conference I diverted into the Bodies Revealed Exhibition for a couple
of hours. This educational exhibition provided an amazing and
intimate view into the human body. Using an innovative preservation
process, actual human bodies and specimens have been meticulously
dissected and creatively displayed giving a unique view into the
amazing human body's inner beauty. A fascinating and fitting finale
to an exhausting four-day cancer conference. n

Susan Palmer, RGN, MSc,
Thames Valley Cancer Research Network Manager.

NCRI Cancer Conference 2012 Report

The International Association for the Study of Lung Cancer
(IASLC) and the Local Organising Committee are pleased to
invite you to the leading international forum in thoracic

oncology and lung cancer, the 15th World Conference on Lung
Cancer, to be held at the Sydney Convention and Exhibition Centre,
Australia from October 27 to October 30, 2013.

Building on the success of previous conferences, the theme of the
2013 meeting ‘Next-Generation Lung Cancer Care’ will reflect the
need for collaboration and cooperation in producing the best possible
outcomes in the treatment of lung cancer. It is also a reflection of the
nature of the International Association for the Study of Lung Cancer
which welcomes and encourages the participation of individuals from
a wide range of professional backgrounds in its Conferences. 

The 15th WCLC will provide a wonderful forum for you to meet and
interact with the leading scientists and physicians in the field of
thoracic oncology and lung cancer. The new, compact Conference
Schedule features more Abstract Sessions than ever before and gives

more abstract submitters the chance to present their work in Oral and
Mini Oral Sessions.

KEY DATES
Abstract Submission OPEN
Registration Opens March 2013
Abstract Submission Deadline June 21, 2013
Early Registration Deadline August 2, 2013
Late Breaking Abstract Deadline August 30, 2013
Regular Registration Deadline September 20, 2013

For further information contact: 
Conference Manager, Grit Schoenherr 

E: wclc2013@icsevents.com 
W: http://wclc.iaslc.org

15th World Conference on Lung Cancer
Date: 27-30 October 2013. Venue: Syndey, Australia. PREVIEW
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The BAHNO meeting for 2013 will be held at its
usual site of the Royal College of Physicians of
London on the Friday 26th of April 2013. The

theme of this year’s meeting will be base around the
End of Life and Palliative Care Management.

The annual Blair Heskelth lecture will be given by Dr
Brian Schmidt, who is a Professor of Oral and
Maxillofacial Surgery and Director of the Bluestone
Center for Clinical Research at the New York College
of Dentistry in New York, USA. Professor Schmith is
clinician scientist and a world authority on pain
caused by oral cancer. He has published widely in the
subject and his clinical research programme investigates
biomarkers of oral cancer. His lecture will be titled “The scientific
basis of symptom control in head and neck cancer”

The round table will have “Palliative care in Head and Neck
Cancer” as a title and will be chaired by Professor Schmidt and the
panelist will be Simon Rogers, Sara Patt, Paul Sanghera and Claude
Regnard. The round table will allow discussion of cases which, we
believe be very relevant and extremely stimulating.

Over the past few years, one of the most successful sections of
the meeting, has been the Debate. The debate is structured
around a title motion in which the house believes should be
accepted standard practice and that the presenters need to either
for or against. At the end of the debate the audience vote either
for or against. The debate is conducted in a very serious but at the
same time in a very humorous manner, fact that gives the debate
its fame. This year, will be titled “This house believes that aggres-
sive surgical resection should be offered to patients who have
symptomatic incurable recurrent neck disease”.

The individuals for the motion will be Ken
McKenzie and Peter Robson and against will be Mike
Fardy and Bernie Foran. At last but not least the day
will have 2 free paper sessions one focused around
this year’s meeting theme and another one which
will have a more all round head and neck oncology
focus.

There will also be a Poster Display, that usually
comes with a Price. The quality of the presentations
and posters has been outstanding and we hope that
for the forthcoming year the quality will be even
better.

As always, your input and suggestions on planning the meeting
is important so we can produce a day, which is enjoyed by all, so
if you have any ideas or views on the format or contents of the
meeting please let us know.

As a significant change this year, we are hoping to produce a
web based feedback survey, which will allow you to obtain your
CME certificate. As per the majority of revalidation and appraisal
portafolios are electronically based, we feel that this is the way
forward, and it is also kinder to the environment.

It is important to note that all presenters for abstracts and
posters need to register. Full details of the meeting will be shortly
available on our website. www.bahno.org.uk

We encourage every one on the Multidisciplinary Teams to
attend from Consultants, trainees and Allied Health Professionals.

We look forward to see you all on the 26th of April 2013. n

Ricard Simo, 
Conference Secretary for BAHNO.

BAHNO Annual Scientific Meeting 2013     
Date: 26 April 2013. Venue: London, UK. PREVIEW

The 2013 joint Annual Scientific Meeting of
the British Gynaecological Cancer Society
(BGCS) and the Irish Gynaecological Cancer

Society, to be held from Thursday 20th to Friday
21st June 2013 in Belfast, is dedicated to
promoting, supporting and helping to develop
new laboratory based and clinical research
projects. 

This annual flagship meeting for the BGCS (BGCS 2013) will be
centered on gynaecological cancer care involving diagnosis,
surgery, radiotherapy and chemotherapy. This premier educational
forum features a rich scientific programme aimed at professionals
from the specialties of obstetrics, gynaecology, oncology and radi-
ology. A number of leading international and national experts will
be speaking including Ida Ackerman, Baptist Trimbos and Marie
Plante. A session will be devoted to several controversial topics
relevant to MDMs with time given for discussion.

As the meeting will be the only scientific meeting of the year for
the BGCS it is expected to attract a large number of delegates. The
meeting venue will be the world class Waterfront Hall in the centre
of Belfast. The Thursday night social dinner will be held in the new

iconic Titanic building next door to the construc-
tion site of the famous ship. 

BGCS 2013 aims to offer delegates the opportu-
nity to share science with leading experts in the
field of gynaecological cancer. The wide range of
abstract topics is guaranteed to generate contro-
versy, criticism and, ultimately, collaboration. The
list of topics for this year’s meeting: 

1. Cervix
2. Endometrium
3. Minimising Morbidity
4. Ovary
5. Palliative Care
6. Vulva
In short, BGCS 2013 is a 'must' for surgeons, oncologists, pathol-
ogists, radiologists and nurses working in the field of
Gynaecological Cancer. n

For further information visit:
www.bgcsconference.com

BGCS 2013: Influential Platform for Advancing Gynaecological
Oncology     
Date: 20-21 June 2013. Venue: Belfast, UK. PREVIEW
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Intra-operative radiotherapy for early stagebreast cancer patients celebrated its coming
age at a London symposium with ‘exciting

results’ from clinical trials involving 3,451 patients
in 11 centres around the world.
The event marks a landmark for a procedure that

is gathering momentum as clinicians reveal positive
study results and explore new areas for the preci-
sion-guided laser radiotherapy system.
Professor Michael Baum, the acknowledged pathfinder in intra-

operative treatment (IORT), gave an inspiring talk to European
surgeons and healthcare professionals at a hospitality suite at
Lords Cricket Ground in London.
But it was the Targit A Trial results and details of a follow-on B

Trial study, announced by Mo Keshtgar, consultant oncologist at
UCL, which energised the audience.
The 12-year global study provided evidence that the treatment-

an electron beam-driven source which delivers low energy X-rays
(50kV maximum) to the tumour bed – is clinically safe and effec-
tive, leaving  85% of patients needing no further treatment, while
also promoting cost savings. 
"We feel this technology is going to revolutionise the way we

treat early stage breast cancer," said Mr Keshtgar, also head of the
Breast Unit at the charitable trust Hospital of St John & St
Elizabeth, which organised the symposium on Friday, February 8.
“It has been a long journey but I have absolutely no doubt we

will be moving from external beam radiotherapy to targeted radio-
therapy in a group of patients, but we can only do this through
research and trials.”
Delegates were told about the benefits, for both patient and

public healthcare economics, of providing a one-stop treatment
for early stage breast cancer with no follow-up visits for post-
surgery radiotherapy. 
"I think this will be the model for breast surgery in five years

time," said consultant surgeon Naim Kadoglou, of Ealing Hospital,
London, after the symposium. “Patients are naturally very anxious
about surgery and what comes later so to have something that can
be completed in 45 minutes is really good.
“The most important things for my patients are safety and their

psychological state. The stress of having to come back in for

follow-ups is immense. This
will remove a lot of the
anxiety because it will be over
in one visit.
“It will create positive

patients and we know that
they recover quicker and need
less pain-killers so it will be
good for the patient and save

money.”
The TARGIT B trial will now compare an intra-operative radio-

therapy boost with conventional EBRT after lumpectomy for breast
cancer in women with a high risk of local recurrence.
The symposium also heard from Professor Frederik Wenz,

chairman of the department of radiation oncology at University
Hospital Mannheim,
“This is a success story – 12 years ago no-one was doing intra-

operative radio therapy for breast cancer, now it is the leading indi-
cator worldwide and has changed the landscape,” he said.
Professor Wenz revealed how his team has worked with the

manufacturers to finesse the design of the applicator, which
delivers the critical x-ray doses, to help treat patient with spinal
cord metastases who might typically also have progressive liver
and lung metastases. The intrabeam is introduced via a 6mm
cannula to irradiate the tissue and a kyphoplasty can then be
performed to support the spine and reduce pain.

“We have treated more than 50 patients. It is fast and has
pronounced pain reduction,” added Professor Wenz. “There is
significant reduction on day one and after six weeks complete pain
reduction. Standard radiotherapy typically takes 8-10 days till pain
reduction so this is really very fast.”
Professor Wenz is conducting further trials and believes the

system can be adapted for a range of cancers.  “After decades of
dormancy, this is a very dynamic field,” he said.  
“It started here in London and breast cancer has gone from zero

to number 1 indicator where we give this. Other fields are now
developing very quickly because of its versatility. IORT has a very
bright future, stay tuned.” n

By Danny Buckland.

International Symposium on Targeted Intra-operative Radiotherapy
(TARGIT)     
Date: 8 February 2013. Venue: London, UK.

Professor Michael Baum Mo Keshtgar

 

The Global Oncology Pharma web portal is a resource for Bio-Pharma  
oncology focused professionals and provides: 

 

Bio-Pharma Resource www.oncologypharma.com 

News | Blogs | LinkedIn groups | Market Reports | Conferences & Webinars 

CROs | Twitter | Consultants | Recruitment Services | Companion Diagnostics 

5% of each order goes to the International Cancer Advocacy Network www.askican.org 
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As used exclusively
in TARGIT

For clinical, commercial or technical information on single fraction or adjuvant breast radiotherapy contact:
Alex Kypriotis, Sales and Business Development Manager, Radiotherapy Division, UK & Ireland.
Carl Zeiss Limited.

Email: alex.kypriotis@zeiss.com  l Mobile: +44 (0)7557 259 655  l www.Zeiss.co.uk

Radiotherapy after breast conserving surgery: 
Less is more?
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FURTHER INFORMATION: www.christie.nhs.uk/school-of-oncology or education.events@christie.nhs.uk

The Christie School of Oncology Events
Education Centre, Wilmslow Road, Manchester, M20 4BX

The Edinburgh MRCS Preparation Course (20-21 Apr 2013)
Helping to improve candidates’ performance in the MRCS Part B examination via practice sessions with 
‘mock’ MRCS OSCE stations and discussion with examiners Course Fee: £450/£435/£400/£385

Clinical Trials Study Day (16 Sep 2013)
Providing an overview of innovative treatments and the infrastructure of Europe’s largest early phase 
clinical trials unit Course Fee: £75/£65/£50

Vascular Access Symposium (19-20 Mar 2013)
Presenting latest topics and innovations in vascular access, allowing delegates opportunity to share & 

Course Fee: £140/£110/£75/£60

Oral Complications in Cancer & Palliative Care (11 Mar 2013)
Interactive study day with a chance to discuss care of the mouth, learn about assessment, and look at 
treatment and prevention of oral complications in smaller ‘workshop’ groups Course Fee: £50/£30

1st Manchester International Medical Student Cancer Conf. (30 Aug–1 Sep 2013)
Building on the success of our national events, we are inviting medical students from across the globe to 
an international conference aimed at those with a keen interest in cancer care Course Fee:  £100/£75

Cancer & Cardiology for GP’s (23 Sep 2013)
Updating attendees on common cancers and new developments in cardiology Course Fee:  £TBC

Teenage & Young Adults in Oncology - Supportive Care (26 Sep 2013)
A multidisciplinary study day exploring why TYAs require specialist services, ethical & legal issues and 
the importance of fostering resilience in patients & carers Course Fee:  £75/£65/£50

Pain and Symptom Management in Supportive & Palliative Care (7 Nov 2013)
Exploring the current state of knowledge of pain and symptom control in supportive and palliative care, 
with a focus on recent local and national research studies Course Fee: £75/£65/£50

Rehabilitation in Cancer Care (28-29 Nov 2013)
Explaining impact of diagnosis and treatment and why cancer patients and those receiving palliative or 

 Course Fee: £175/£150/£100

Problems in Tumour Pathology (16-17 May 2013)
Evaluating a wide spectrum of diagnostic problems in surgical pathology. Emphasising newly described 
entities and the impact that different diagnoses have on treatment Course Fee:  £320/£240£160/£120

Essential Oncology Update
St Catherine’s Hospice Lancashire presents an essential oncology update
for palliative care CNS and Doctors, specialist nurses and GPs. This unique
opportunity is led by consultant clinical and medical oncologists featuring
seminars on brain cancer, lung cancer, breast cancer and acute oncology.

Date: Wednesday 1st May
Venue: St Catherine’s Hospice, 

Lostock Lane, Lostock Hall, Preston PR5 5XU

Book for just one session or come for the whole all day!

Costs: 1 session - £20 • 2 sessions - £35 • 3 sessions - £40
All day - £40 (Lunch included)

09:00 - 09:30 Registration & Refreshments
09:30 - 09:35 Opening Remarks 

Dr ML Forman – Community Consultant in Palliative Medicine
09:35 - 10:50 Brain Cancer

Dr Graham Read – Consultant Clinical Oncologist
10:50 - 11:10 Refreshments
11:10- 12:25 Lung Cancer

Dr Wiebke Appel – Consultant Clinical Oncologist
12:25 - 13:15 Lunch
13:15 - 14:30 Breast Cancer

Dr Martin Hogg – Consultant Clinical Oncologist
14:30 - 14:45 Refreshments
14:45 - 16:00 Acute Oncology

Dr Ruth Board – Consultant Medical Oncologist & Lead for 
Acute Oncology

16:00 - 16:10 Closing Remarks 
Dr ML Forman – Community Consultant in Palliative Medicine

16:10 - 16:15 Evaluation & Close

For more information
Email: education@stcatherines.co.uk  Call: Lynn Kelly on 01772 629171
Book Online: www.stcatherines.co.uk/education-and-training/
study-sessions/oncology-update-for-cns-and-gps

BRITISH ASSOCIATION OF HEAD AND NECK ONCOLOGISTS

BAHNO Secretariat Tel: 01730 813700
PO Box 85
Midhurst Fax: 01730 812042
West Sussex
GU29 9WS Email: secretariat@bahno.org.uk

BAHNO ANNUAL SCIENTIFIC MEETING 2013
Royal College of Physicians, London

FRIDAY, 26th APRIL 2013 

‘THE SCIENTIFIC BASIS OF SYMPTOM CONTROL 
IN HEAD AND NECK CANCER’

Presentations:  7 minutes’ duration with 3 minutes of questions

Blair Hesketh Lecture: Prof Brian Schmidt, Director of the Bluestone Center for Clinical Research, 
New York College of Dentistry, New York, USA

Case based panel discussion: Palliative Care In Head and Neck Cancer
Brian Schmidt 
Sarah Patt 
Claud Regnard 
Simon Rogers 
Paul Sanghera 

Debate title:
‘This house believes that aggressive surgical resection should be offered to patients who have
symptomatic incurable recurrent neck disease’.

Debate: FOR:   Peter Robson 
Ken MacKenzie 

AGAINST: Bernie Foran
Mike Fardy 

Two prizes will be awarded:  Trainee prize for abstract and a poster prize.

The cost of the meeting which will include Coffee, Lunch and Tea will be:

BAHNO
Consultants    £95 (Full members)
Non member Consultants: £95 + £50      membership & include signed form
Trainees/Associates/Affiliates £75 
Non Mem Trainee/Associates £75.00 + £25 membership & include signed form 
Non member Affiliates £75.00 + £10 membership & include signed form
Honorary/Senior members £75.00
Non members £125.00
Late or on the day registrations £25.00 additional fee
Students FOC

Important dates:
Closing date for abstract submission:
12 NOON 21st JANUARY 2013 (notified by 15th February)
Acceptance by applicants by 28th February
Registration closing date – 14th APRIL 2013
Registration and payment MUST BE COMPLETED via online registration in order to be
included in the programme.

      

  
   

 
 

  
  

 
  

   

   

Promote your course or conference in the
next issue for MAXIMUM effect.

Ensure your event is featured in Oncology News, reaching 6800
oncology professionals POTENTIAL DELEGATES across the UK.

RAISE AWARENESS by announcing details of your event to our
readers well in advance!

ENHANCE your PROFILE by submitting an eye-catching advert to
us, or use our designer to create the advert for you!

For further details contact Patricia McDonnell, Oncology News
Tel: +44 (0)288 289 7023 Email: Patricia@oncologynews.biz

Promote your
event here!

Courses & Conferences
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4th Trends in Head and Neck Oncology

7-9 November 2013
Valamar Lacroma, Dubrovnik, Croatia
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Congress secretariat
Congress Care
P.O. Box 440
5201 AK ’s-Hertogenbosch
The Netherlands
Tel +31-73- 690-1415
info@congresscare.com
www.congresscare.com
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Courses & Conferences

Announcing a top class UK neuro-oncology meeting with key speakers:

BNOS 2013
10 - 12 July 2013 at Durham University

Full details:  www.bnos.org.uk

Education Day
Black tie dinner at Durham Castle
Reception in the beautiful vicinity of Durham Castle
Discounted rates available to BNOS members

Dr Niki Sibson (UK)
Professor Jöerg-Christian Tonn (Germany)
Dr Cynthia Wetmore (US) 
Dr Mary Lovely (US)
Hanneke Zwinkels (Netherlands)

Provisional programme:
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Diary of Events
2013
March
NEW
Signalling Pathways in Cancer 2013,
Targeting the HER/EGFR family:
Focus on breast, lung and colorectal
cancers
1-2 March 2013, 
Sitges-Barcelona, Spain
W: www.esmo.org

RCN Cancer Conference and
Exhibition 
1 March 2013; Birmingham, UK
Laura Benfield 
T: +44 (0)20 7647 3591 
E: laura.benfield@rcn.org.uk

Master Online (MSc) “Advanced
Physical Methods in Radiotherapy”
3 March 2013 – March 2015
Mr Marcel Schäfer or 
Ms Lena Gebauer-Hötzel 
E: apmr@uni-hd.de 
T: +49 (0)6221-547812/24

9th Masters Multidisciplinary
Dissection Course in Head & Neck
Surgery
5-8 March 2013; Coventry, UK
E: gemma.jones@inhanse.org

SSO 2013 Annual Cancer
Symposium
7-10 March, 2013; 
Washington, DC, USA
W: www.surgonc.org/

CNS Masterclass: Lymphoma
8 March 2013, London, UK
Helen Mee 
T: +44 (0)1296 619 425 
W: www.lymphomas.org.uk/
health-professionals 
E: healthprofessionals@
lymphomas.org.uk

The Royal Marsden Imaging Group
– Everything You Ever Wanted to
Know about Gynaecological
9 March 2013; London, UK
W: www.royalmarsden.nhs.uk/
gynaeimaging 
E: conferencecentre@rmh.nhs.uk 
T: +44 (0)20 7808 2921/ 
+44 (0)20 7808 2924

Oral Complications in Cancer &
Palliative Care
11 March 2013; Manchester, UK
W: www.christie.nhs.uk/
school-of-oncology/education-events
T: +44 (0)161 446 3773 
E: education.events@christie.nhs.uk

11th Evidence Based Management
Day Management of metastatic neck
disease
11 March 2013; 
Newcastle Upon Tyne, UK
E: Audrey.Self@nuth.nhs.uk 
T: +44 (0)191 2137454

National Cancer Pain Management
Study Day
13 March 2013; London, UK
W: www.royalmarsden.nhs.uk/
painmanagement

Imaging in Cancer Drug
Development
13-14 March 2013; London, UK
T: +44 (0)207 827 6736 
E: ctuna@smi-online.co.uk

Masterclass: Breast cancer genetics
14 March 2013; London, UK
T: 0845 092 0802 
W: www.breastcancercare.org.uk/
training 
E: nursetraining@
breastcancercare.org.uk

NEW
On-call radiology 2013
15 March 2013; London, UK
W: www.rcr.ac.uk

NEW
Stratified Cancer Care: Steps
Towards the Goal
15 March 2013; Edinburgh UK
W: http://events.rcpe.ac.uk/events/
163/stratified-cancer-care-steps-
towards-the-goal 
E: e.strawn@rcpe.ac.uk

NEW
Essential Communications Skills 
19 March 2013; Middlesex, UK 
E: anni.hall@nhs.net

Vascular Access Symposium
19-20 March 2013; Manchester, UK
W: www.christie.nhs.uk/
school-of-oncology/education-events
T: +44 (0)161 446 3773 
E: education.events@christie.nhs.uk

9th European Breast Cancer
Conference
19-21 March 2013; Glasgow, UK
W: www.ecco-org.eu

Lymphoma management: a national
course for SpRs
21-22 March 2013, Oxford, UK
Helen Mee 
T: +44 (0)1296 619 425
W: www.lymphomas.org.uk/
health-professionals 
E: healthprofessionals@
lymphomas.org.uk

Palliative and end of life care for all
– is everybody equal? 
(A joint meeting of Marie Curie
Cancer Care and the Palliative Care
Section of the RSM)
22 March 2013; London, UK
W: www.rsm.ac.uk

NEW
Lower urinary tract symptoms in
pelvic cancer: Recent advances -
future goals 
25 March 2013; London, UK
T: +44 (0)20 7290 3942 
E: urology@rsm.ac.uk 
W: www.rsm.ac.uk/urology

Targeted Treatments for Cancers of
the Digestive System – 
A Bird’s Eye View
26 March 2013; London, UK
W: www.royalmarsden.nhs.uk/
digestive

April
Rehabilitation in Cancer Care
4-5 April 2013 Manchester, UK
W: www.christie.nhs.uk/pro/
education/events 
T: +44 (0)161 446 3773  
E: education.events@christie.nhs.uk

104th AACR Annual Meeting 
6-10 April, 2013; Washington, DC
W: www.aacr.org/

Upper GI Cancer
9 April 2013 Manchester, UK
W: www.christie.nhs.uk/pro/
education/events 
T: +44 (0)161 446 3773  
E: education.events@christie.nhs.uk

TYAC Spring Education Day:
Focusing on Research
12 April 2013; Sheffield, UK
W: www.tyac.org.uk

NEW
Uroradiology 2013
17 April 2013; London, UK
W: www.rcr.ac.uk

2nd ESTRO Forum - International
Congress on Radiotherapy & 
oncology
19-23 April 2013; 
Geneva, Switzerland
W: www.estro-events.org

Edinburgh MRCS Revision Course
20-21 April 2013; Manchester, UK
www.christie.nhs.uk/
school-of-oncology/education-events  
T: +44 (0)161 446 3773 
E: education.events@christie.nhs.uk

NEW
European Congress on Head and
Neck Oncology (ECHNO 2014)
24-26 April 2014; Liverpool, UK
W: http://echno2014.com

NEW
Pancreas Biliary Imaging 2013
26 April 2013; Birmingham, UK
W: www.rcr.ac.uk

BAHNO Annual Meeting
26 April 2013; London, UK
W: www.bahno.org.uk

NEW
Clinical Radiology Audit Forum
2013
29 April 2013; London, UK
W: www.rcr.ac.uk

May
NEW
Clinical Nurse Specialist and
General Practitioner Oncology
Update
1 May 2013; Preston, UK
W: www.stcatherines.co.uk

NEW
5th IMPAKT Breast Cancer
Conference
2-4 May 2013, Brussels, Belgium
W: www.esmo.org

NEW
3rd EACR-OECI Joint Training
Course: Molecular Pathology
Approach to Cancer
7-9 May 2013; 
Amsterdam, the Netherlands
E: kathryn.wass@nottingham.ac.uk
W: www.eacr.org/mpathcourse2013

NEW
End of life tools in practice
8 May 2013; Middlesex, UK 
E: anni.hall@nhs.net

NEW
Management of Central Venous
Access Devices
9 May 2013; Middlesex, UK 
E: anni.hall@nhs.net

NEW
Precision Medicines in Breast
Cancer
9-10 May 2013; London, UK
E: PrecisionMedicines@
imperial.ac.uk  
W: www.PrecisionMedicines.com

NEW
European Multidisciplinary
Conference in Thoracic Oncology
2013, EMCTO
9-11 May 2013, Lugano, Switzerland
W: www.esmo.org

NEW
Incidental Findings on Imaging: 
A Study Day 2013
13 May 2013; London, UK
W: www.rcr.ac.uk

4th World Congress of the
International Academy of Oral
Oncology (IAOO)
15-18 May 2013 Rhodes, Greece
W: http://iaoo2013.com/

NEW
Radiotherapy Day 8 ‘Heads up’- 
a head & neck study day
18 May 2013; Middlesex, UK
E: anni.hall@nhs.net

NEW
Problems in Tumour Pathology
16-17 May 2013; Manchester, UK
W: www.christie.nhs.uk/
school-of-oncology/education-events
T: +44 (0)161 446 3773 
E: education.events@christie.nhs.uk

NEW
‘A Breath of Fresh Air’ Advances in
Lung Cancer
17 May 2013; Middlesex, UK 
E: anni.hall@nhs.net

NEW
Essential Communications Skills 
22 May 2013; Middlesex, UK
E: anni.hall@nhs.net

2013 ASCO Annual Meeting
31 May-4 June 2013;
Chicago, Illinois, USA
W: www.asco.org

To have your event listed in the Oncology News diary 
e: Patricia@oncologynews.biz by April 5th 2013.
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June
NEW
Breast Imaging 2013
6 June 2013; London, UK
W: www.rcr.ac.uk

NEW
Oncology Refresher 2013
14 June 2013; Oxford, UK
W: www.rcr.ac.uk

NEW
International PhD Student Cancer
Conference 2013
19-21 June 2013; London, UK
W: www.london-research-
institute.org.uk

ECIO 2013
19-22 June 2013; Budapest, Hungary
W: www.esir.org

NEW
BGCS 2013 
20-21 June 2013; Belfast, UK
W: www.bgcsconference.com

NEW
3rd Annual Conference of the
Independent Association of Nurses
In Palliative Care
21 June 2013; Manchester, UK
E: chair.ianpc@yahoo.co.uk or 
W: www.ianpc.org 

NEW
Supportive & palliative care for 
cancer patients
21 June 2013; Middlesex, UK
E: anni.hall@nhs.net

6th International Conference on
Children's Bone Health (ICCBH)
22-25 June 2013; 
Rotterdam, Netherlands
W: www.ectsoc.org/iccbh/ 
E: iccbh@ectsoc.org 
T: +44 (0)1453 549929

Triple Negative Breast Cancer
Conference
26-28 June 2013; London, UK
E: secretariat@breakthrough.org.uk
W: breakthroughconference.org.uk

July
NEW

GSTT Mesothelioma Study Day
4 July 2013, London UK
T: +44(0)207188 4758 
E: rachel.c.thomas@gstt.nhs.uk

Beatson International Cancer
Conference 
7-10 July 2013; Glasgow, UK
E: conference@beatson.gla.ac.uk

BNOS 2013
10-12 July 2013; Durham, UK
W: www.dur.ac.uk/conferences/

NEW

2nd World Congress on Thyroid
Cancer 
10-14 July 2013; Toronto, Canada
W: http://thyroidworldcongress.com/

5th Annual WIN Symposium
10-12 July 2013; Paris, France
W: www.winsymposium.org

NEW
Essential Communications Skills
12 July 2013; Middlesex, UK 
E: anni.hall@nhs.net

NEW
17th Annual Conference in Medical
Image Understanding and Analysis
(MIUA)
17-19 July 2013; Birmingham, UK
E: miua2013@cs.bham.ac.uk

NEW
Management of Central Venous
Access Devices
18 July 2013; Middlesex, UK 
E: anni.hall@nhs.net

September
New Bone Research Society/British
Orthopaedic Research Society Joint
Meeting
4-5 September 2013; Oxford, UK
E: events@brsoc.org.uk 
W: www.brsoc.org.uk 

NEW
Clinical Radiology Annual Scientific
Meeting 2013
9-11 September 2013; London, UK
W: www.rcr.ac.uk

ASTRO's 55th Annual Meeting
22-25 September 2013; 
Georgia, Atlanta, USA
W: www.astro.org

NEW
5th ORBS International meeting 
23-25 September 2013; 
Nottingham, UK
E: admin@orbsmeetings.com

NEW
Essential Communications Skills 
24 September 2013; Middlesex, UK
E: anni.hall@nhs.net

Joint 17th ECCO – 38th ESMO –
32nd ESTRO European Cancer
Congress
27 September – 1 October, 2013;
Amsterdam, The Netherlands
W: www.ecco-org.eu

October
18th ESGO International Meeting
5-8 October 2013; Athens, Greece
W: www.esgo.org 

BLS Conference 2013
6-8 October 2013; Birmingham, UK
W: www.thebls.com 
T: +44 (0)1452 790178

NEW
16th Annual BOPA Symposium
18-20 October 2013; Edinburgh, UK
W: www.bopawebsite.org

NEW
Management of Central Venous
Access Devices
24 October 2013; Middlesex, UK
E: anni.hall@nhs.net

15th World Conference on Lung
Cancer 
27-31 October, 2013; 
Sydney, Australia
W: www.2013worldlungcancer.org/
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Book Reviews

Opioid Prescribing Toolkit 2011   
Author: Nathaniel Katz. Publisher: Oxford University Press. ISBN: 978-0-19-978236-9. Price: £15.99.

The author of this short book, Dr Katz, is
Adjunct Assistant Professor of Anaesthesia at
Tufts University School of Medicine as well as

the president of Analgesic Solutions, a consulting firm
focused on analgesics.  

The book opens with a very short and simple algo-
rithm for prescribing opioids for chronic pain,
described by the author as the gateway to the rest of
the toolkit. Each chapter bears the title of a step of
the algorithm.

The author writes from the perspective of practice
in the USA. For example, the first chapter contains
Instructions for Office Staff about how to set up an opioid
prescribing system. It includes a patient treatment agreement
which the patient signs, thereby agreeing not to request opioids
from any other medic without the knowledge of the original
prescribing clinician and to keep appointments with clinicians and
other relevant health professionals.  

Chapter 2 deals with Initial Patient Assessment and describes
assessment tools for pain, mental health history, and substance
abuse history. The rest of the chapter deals with methods of iden-
tifying and dealing with patients who are drug abusers. 

Chapter 3 is Initiating Opioid Therapy. This starts with a short list
of non-pharmacological methods of managing pain and then a
table of non-opioid analgesics with their common side effects. This

does not specify which may be appropriate for
different types of pain, such as neuropathic agents.
A second table lists opioid analgesics, covering avail-
able strengths, starting dose, frequency, duration of
effect and equivalent dose for 30mg oral morphine.
The final nine pages of the chapter are taken up by
a sample patient treatment agreement and sample
education brochure about opioids.  

Chapter 4 is Patient Reassessment. There is a brief
questionnaire to assess the levels of the patient’s
pain, any side effects and how their pain control is
affecting their activities. There are also questionnaires

and suggested laboratory tests, to test for signs of drug abuse and
for endocrine abnormalities (the author states in Chapter 1 the rela-
tionship between opioids and central hypogonadism).  

The final two chapters deal with opioid rotation or taking a
patient off opioids due to lack of efficacy or intolerable side effects.

This book does give some useful information, such as the assess-
ment of pain and the dosing and side effects of opioid analgesics.
However, the persistent focus on drug abuse and the fact that this is
very much directed towards medical practitioners in the USA means
that this booklet has little to offer oncology clinicians in the UK. n

Reviewed by Kathleen Mais, Nurse Clinician in Head & Neck
Oncology at The Christie NHS Foundation Trust, Manchester

Rare Tumors in Children and Adolescents   
Editors: Dominik T Schneider, Ines B Brecht. Thomas A Olson, Andrea Ferrari. Published by: Springer 2012. ISBN: 9783642041969. Price: 129.50.

This book is the first to be devoted to the
treatment of rare tumours in children and
adolescents. The authors are a multidisci-

plinary group of specialists. Experience is drawn
from an international field of paediatric oncolo-
gists, whose collaborations over the years have
advanced therapeutic trials and protocols.

The first two parts: Introduction to rare
cancers and epidemiology and aetiology of rare
cancers addresses general issues such as
epidemiology, aetiology, biology and genetics.
Prevention, early detection and screening of
tumours are studied in depth. I found the
chapter on genetic predisposition and genetic
predisposition fascinating and informative. 

Part III: National and International Study
Groups. This section illustrates the registration
of rare tumours from six nations and put into “perspective” how
rare or frequent they actually are in the UK and abroad.

The remaining text is divided into sections concerning rare
tumours of the Head & Neck, Thorax, GIT, Germ cell and GUT,
Nervous system, skin and subcutaneous tissues, mesenchymal
tumours and tumours of unknown primary.

Each chapter describes the possible differential diagnosis, the
biology, pathology and tumour characteristics. Frequent
photographs; intra-operative and histological are displayed, giving
the reader insight into these unusual tumours. Each chapter
provides a diagnostic assessment of these malignancies, encom-

passing both the frequent and rare tumour types.
The treatment of the tumour is discussed in detail;
surgical, radiotherapy and chemotherapy. Useful
therapeutic alogorithms are provided for some
tumour sites: helping to simplify management, (if
only on paper!). Attention is given to the “Late
effects of treatment”, along with the prognosis.

The final chapter: Rare subsequent primary
cancers in paediatric cancer survivors, examines
the devastating effect of developing a second
primary cancer. It highlights the need for careful
surveillance and monitoring of subsequent
cancers, from time of completion of treatment,
through to the latter decades of life.

In conclusion, I have found this to be a very well
illustrated text, easy to read and very informative.
The quality of the photographs in particular are

first class; enabling the reader to gain insight into the sometimes
devastating and tragic problems encountered by this group of
young patients. It has drawn together a wealth of experience from
the world’s leading paediatric-oncologists. I would recommend its
use to both paediatricians and oncologists. This book is a must for
the library! n

Reviewed by Dr Karin Baria, Consultant Clinical Oncologist
Lincoln County Hospital, UK.
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Journal Reviews
Clinical Breast Cancer
Intraglandular technique for breast tumours
located in upper outer quadrant
The aim of any breast cancer surgery is to remove the tumour with safe
surgical margins and preserve the natural contour of the breast.  In the
current practice, tumours ≤5cm in size (T1 and T2) are candidates for
breast conserving surgery (BCS). However, traditional BCS techniques
may not adequately meet the goals of breast cosmesis at all times.
Therefore, in such situations, breast oncoplastic surgery (OPS) can be a
useful alternative. The goals of OPS warrants similar oncological
outcomes compared to BCS and better cosmetic results. To achieve
good cosmetic outcome in patients with medium and small size
breasts that do not require reduction mammoplasty, expanding the
breast parenchyma with volume replacement technique such as an
intraglandular flap to cover the area of defect can be a suitable option.
This paper describes a local experience of using of such a flap to cover
breast defects following excision of T1 and T2 breast tumours from the
upper outer quadrant in a 47-patient series. The mean tumour size
reported was 2.53 ± 0.8 cm. The volume of resected specimen
recorded was 185 ± 29 cm3. The mean distance from the tumour to
the nearest surgical margin was 1.65 ± 0.4cm. A complication rate of
4% was recorded for fat necrosis and 4.2% for hematoma, other
complications like seroma, glandular and flap necrosis were not
observed. The authors conclude that using intraglandular technique
with racket incision for T1 and T2 outer quadrant tumours in small and
medium size breast is an easy and safe technique in terms of oncolog-
ical outcomes and complications. Furthermore, with this technique,
breast cosmetic results from the patients were superior in terms NAC
displacement and wide tissue defects.
Reviewer’s opinion: This paper highlights the use of an intraglan-
dular flap, mobilized within the same breast to cover defects occur-
ring as a result of outer quadrant tumour excisions in small and
medium size breast. This is a short patient series that shares the local
experience of using the technique, complications rates and oncolog-
ical outcomes associated with it. The paper also evaluates the relation
between breast density and complications with the technique and
concludes higher chances of glandular necrosis with fatty breasts,
wide skin flaps and wide mobilization method. However, this tech-
nique has oncological safety, low rates of fat necrosis rates and
seroma complications with a shorter learning period. In conclusion,
this is an interesting series which provides readers an opportunity to
familiarise themselves with a new technique of breast mobilization
OPS for small and medium size breasts. – TH
Intraglandular flap technique for tumors located in the
upper outer quadrant of the breast.
Dogan L, Gulcelik MA, Karaman N, Camlibel M, Serdar GK,
Ozaslan C.
CLINICAL BREAST CANCER
2012;Jun;12(3):194-8.

Unanswered questions about the role of
ALNC with positive sentinel lymph node
metastasis
Axillary lymph node status in breast cancer patients helps in disease
staging and is a powerful independent predictor of survival and disease
recurrence. Historically axillary lymph node clearance (ALNC) was carried
out to obtain axillary status; however, with the widespread use of breast
screening, number of patients with negative axillary nodes has increased.
Therefore, to spare patients from ALNC morbidity without losing the
prognostic information, sentinel lymph node biopsy (SLNB) was intro-
duced as an alternative. SLNB, from its selective sampling of the first
draining lymph node(s) for purposes of staging, allows clinicians to offer
clearance with further surgery or axillary radiotherapy in presence of
macro-metastasis (≥ 2mm tumour deposit). However, with the recently
published results of the ACSOG Z0011 trial showing no 5-year overall
survival (OS) (ALNC vs SLNB; 91.8% vs 92.5%) or disease free survival
(DFS) (82.2% vs 83.9%) benefits in 891 women with T1-T2 invasive

breast cancer having 1 or 2 positive sentinel lymph nodes randomised to
ALNC or only SLN biopsy. Questions have been raised about the need for
further surgery or radiotherapy of the axilla in these patient groups.
Findings of the loco-regional failure (LRR) rate in the Z-0011, when
compared with the NSABP-04 study, however, showed a marked varia-
tion (NSABP-04 vs Z-0011; 19% vs 0.9%). This discrepancy with respect
to the LRR between the 2 trials can be explained by the pertinent differ-
ences between the 2 patient groups in terms of their receptor status,
tumour size, operative procedures carried out, systemic therapies and
follow-up duration. Nevertheless, comparing Z-0011 with NSABP-04
highlights some important facts such as the need for a longer follow up
data from Z-0011 patients, clarity on the role of axillary status to decide
adjuvant systemic therapy and the role of radiation technique employed
for the whole breast radiation in sanitising the axilla inadvertently.
Answers to these questions and similar results of the OS, DFS and LRR
rates from future trials will ease clinicians’ concerns in adopting mini-
mally invasive axillary techniques alone as the routine standard of care for
the early breast tumours.
Reviewer’s opinion: This is a good review paper presenting some
important points by comparing the differences in the LRR failure rates
of the Z-0011 and NSABP-04 trials. Since the results of the Z-0011
have been published, clinicians on either side of the Atlantic seem to
be divided on the role of ALNC in women with positive SLNB. This
paper compares the findings of high rate of LRR in the NSABP-04 to
low rates seen in the Z-0011 trial. Authors raised several important
points, such as longer follow-up period, no systemic therapy, larger
tumour size, more triple negative patients, higher rate of mastec-
tomies and aggressive axillary management for the patients in the
NSABP trial, which could be the reasons behind such discrepancies.
Furthermore, authors also highlighted an important point that those
patients with multiple sentinel node metastasis or with lymphovas-
cular and pericapsular invasion and triple negative breast cancer
should be considered for a complete ALNC, based on the unanswered
questions on the method of radiation delivery, possibility of adminis-
tration of Herceptin therapy and pending a long-term follow up data
from the Z-0011 trial. – TH  
Unanswered questions about the role of axillary dissection in
women with invasive breast cancer and sentinel node metas-
tasis.
Murthy V, Ballehaninna UK, Chamberlain RS. 
CLINICAL BREAST CANCER
2012;Oct;12(5):305-7.

Outcome of Ipsilateral Breast Tumour
Recurrence following Accelerated Partial
Breast Irradiation in Early-Stage Breast
Cancers
Accelerated partial breast radiation (APBI) is a technique that delivers
biologically equivalent radiation doses to conventional radiotherapy
treatment but to a limited radiation target (tissue that surrounds the
surgical cavity), with a variable margin. Furthermore, treatment times
with APBI are reduced to 1 week or less in contrast to the conven-
tional breast adjuvant radiation therapy treatment times of 6 to 7
weeks. Limited data is available on outcomes after ipsilateral breast
tumour recurrence in patients treated with APBI. In this study, a total
of 534 patients with early-stage breast cancer treated with APBI were
analysed for clinical outcomes, such as ipsilateral breast tumour recur-
rence (IBTR), regional recurrence, DFS, cause-specific survival and OS
at the end of 5-year follow up. Eighteen (3.3%) patients developed
IBTR; 14 (77.8%) recurrences were thought to represent new primary
cancers. Thirteen (72.2%) patients were managed with salvage
mastectomy and 4 (22.2%) with second attempt at breast conserving
surgery (BCS). The 5-year rates of DFS, cause-specific survival and OS
after salvage mastectomy for IBTR were 81, 100 and 100%, respec-
tively. In the 4 patients who had second attempt at BCS, no IBTR, axil-
lary failure, regional recurrence, or distant metastases were noted at
5 years. In conclusion, the IBTRs following APBI were comparable with
those observed after whole-breast radiation with excellent clinical
outcomes.
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Reviewer’s opinion: This is a good case series of 534 early-stage breast
cancer patients treated with APBI with 5-year follow-up data. Evidence
from prospective RCTs on the usefulness of APBI in early stage breast
cancer vs whole breast radiation (WBI) is lacking. Currently, the NSABP B-
39/RTOG 0413 phase III trial is recruiting patients with invasive and non-
invasive breast cancers to randomise them to receive APBI or WBI. Until
the results from the RCT are available, evidence on the usefulness of APBI
to achieve loco-regional control, DFS and OS can be obtained from case
series studies, such as above.  However, as the author points out, one of
the limitations of this study, despite large numbers of patients, is that the
numbers of failures were relatively small, limiting the analysis. Data from
a longer follow-up period will be required to fully assess the loco-
regional failure rates with APBI therapy. – TH
Outcome after ipsilateral breast tumour recurrence in
patients with early-stage breast cancer treated with acceler-
ated partial breast irradiation.
Shah C, Wilkinson JB, Jawad M, Wobb J, Berry S, Mitchell C,
Wallace M, Vicini FA. 
Clin Breast Cancer.
2012;Dec; 12(6):392-7.

Clinical Oncology      

Randomised controlled trial to evaluate role
and optimal fractionation schedule of radio-
therapy following breast conserving surgery     
Radiation treatment (whole breast, tumour bed boost, chest wall and
supraclavicular fossa [SCF]) as adjuvant therapy is standard practice
following breast conserving surgery and after mastectomy (post-mastec-
tomy radiotherapy) in selected patients. It helps to prevent local regional
recurrence and improves overall survival. In this randomised controlled
study, patients with stage I and II breast cancers were randomised to
receive radiotherapy or no radiotherapy treatment following breast
conserving surgery. Those receiving radiotherapy were further
randomised to long (50 Gy in 25 daily fractions over 5 weeks) and short
course (40 Gy in 15 daily fractions over 3 weeks) regimens. The main
end-point was to study time to first loco-regional relapse. The study
included 707 women recruited between 1985 and 1992, of which 68%
were post-menopausal with a median tumour size of 2cm. Findings after
16.9 years of median follow-up showed 271 patients had relapsed, 110
in the  radiotherapy group and 161 in the no radiotherapy group.  The
site of first relapse was locoregional in 68% and distant relapse in 36%.
There was an estimated 24% reduction in the risk of any competing
event (local and distant relapse and death) with radiotherapy (HR-0.76;
95% CI: 0.65-0.88; p<0.001) across all prognostic groups. No differ-
ence was seen between either radiotherapy fractionation schedules. The
study confirmed better locoregional control and improved survival with
radiotherapy treatment. Furthermore, 40 Gy fractionation schedule was
an efficient and effective regimen compared to the International
Convention regimen of 50Gy in 25 daily fractions.
Reviewer’s Opinion: This study reinforces the message that radio-
therapy is an essential component in breast cancer treatment, high-
lighting the clinical effectiveness (loco-regional control) and survival
benefits with radiotherapy treatment following breast conserving
surgery. Similar studies had shown higher rates of loco-regional recur-
rences across all breast cancer subgroups not receiving immediate
radiotherapy compared to surgery alone in both node positive and
node negative disease. However, as a focally targeted local therapy
within specific breast cancer subgroups is yet to be established, imme-
diate postoperative treatment should be offered routinely to all
patients following breast conserving surgery. This study also high-
lighted the effectiveness of using short course regimen rather than
long course to achieve similar results for loco-regional and distant
relapses at the end of 5 and 17 years. – TH
Spooner D, Stocken DD, Jordan S, Bathers S, Dunn JA, Jevons
C, Dodson L, Morrison JM, Oates GD, Grieve RJ. 
A Randomised Controlled Trial to Evaluate both the Role and
the Optimal Fractionation of Radiotherapy in the
Conservative Management of Early Breast Cancer.
CLINICAL ONCOLOGY 
2012;24(10):697-706.

Clinical Colorectal Cancer       
Preoperative Radiation Therapy for Upper
Rectal Cancer T3,4/Nx: Selectivity Essential     
This readable and balanced review from the University of Arizona
sheds light on a grey area surrounding neoadjuvant treatment of
rectal cancer – is preoperative radiotherapy of value in locally
advanced tumours above the peritoneal reflection? A brief recap of
the major trial data from the Swedish Rectal Cancer Trial, the Dutch
TME trial, the smaller German Rectal Cancer Study Group and the
CR07 trial summarises what is already known: preoperative radio-
therapy halves the local recurrence (LR) rate following subsequent
surgery and has substantially lower acute and chronic toxicity than
selective postoperative radiotherapy. However, whilst the data is
robust for lower- and middle-third tumours, the picture is much less
clear with upper-third tumours. This is partly due to less accurate
staging. The German study relied on endorectal ultrasound (ERUS),
technically difficult in upper-third tumours, which comprised as a
result only 15% of patients in the study. Although 27% of patients in
the Swedish and 30% of patients in the Dutch trial had upper-third
tumours, neither study was designed or powered to look at local
recurrence following preoperative RT for T3/4 upper-third lesions, and
neither study showed any benefit in this group of patients. MRI is
indisputably the gold standard for preoperative T staging, as
confirmed by the 2006 Mercury trial; but, in common with CT and
ERUS, it is a poor predictor of N stage. Guillem in 2008 reported 188
patients who underwent preoperative combined modality therapy
followed by surgery for T3N0 disease; 22% had involved lymph nodes,
suggesting substantial understaging. 
A second problem lies in the importance of the circumferential

resection margin (CRM). For low rectal cancers, a positive CRM is asso-
ciated with a 10-fold increase in LR and the same probably holds true
for posterior (i.e. non-peritonealised) tumours above the peritoneal
reflection. Although the incidence of LR becomes progressively lower
from lower- to middle- to upper-third it retains its relation to a posi-
tive CRM (Bernstein, Br J Surg 2009).  As the authors point out,
however, a transmural tumour may be T3 below the reflection, but T4
if anterior and above it. In peritonealised tumours, it is not possible to
achieve a more radical resection and the benefits of preoperative RT
are doubtful. There is no discussion in this paper of the potential
morbidity of RT in peritonealised tumours, particularly collateral small
bowel damage. However, since the morbidity of postoperative RT is
likely to be substantially worse, it is difficult to disagree with the
authors’ view that preoperative RT in upper-third tumours should be
individualised to patients with bulky nodes or tumour adherent to the
pelvic side wall. – JRN
Preoperative Radiation Therapy for Upper Rectal Cancer
T3,4/Nx: Selectivity Essential.
Popek S, Tsikitis V, Hazard L, Cohen A.
CLINICAL COLORECTAL CANCER
2012;11(2):88-92.

Clinical Decision Aids in Colon Cancer: A
Comparison of Two Predictive Nomograms     
This interesting study from Dublin employed 2 nomograms, both
available online, designed to predict outcome and risk of recurrence
following surgery for early rectal cancer.  The first, “Adjuvant!”, uses
clinical parameters to predict the risk of relapse and the possible
benefit of adjuvant therapy in reducing this risk. It also considers the
reduction in impact of adjuvant therapy due to non-tumour related
comorbidities and their resultant “natural” mortality.  This is expressed
as an additional biological age of +10, +20 or +30 years, giving a
more realistic estimate than chronological age alone. The second
nomogram, from the Memorial Sloane Kettering Cancer Centre, is
based on their patient database and uses tumour site, preoperative
CEA assay, lymphovascular and perineural invasion to predict risk of
recurrence. Predicted five-year survival rates and risk of relapse were
calculated in a cohort of 205 patients who underwent curative
surgery without neoadjuvant treatment, with no known metastatic or
residual disease. The authors immediately hit a problem in that 71
patients did not have a preoperative CEA level, a pattern I suspect
would be widely replicated throughout the UK. Of the remaining 134
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patients, 64 were alive with no recurrence at a median follow-up of
just under five years. Sixty-five patients had died (35 of recurrent
disease) and five patients were alive with recurrence. As a result of
clever (and, to this reviewer, frankly incomprehensible) statistical anal-
ysis of the predicted and actual survival curves, the authors concluded
that there was good correlation between the predicted and true
recurrence rates. In addition, there was a statistically higher disease
free five-year survival in patients who received adjuvant chemotherapy
(65% vs 47%, p=0.046), which should give encouragement, if any is
needed, to medical oncologists everywhere. – JRN
Clinical Decision Aids in Colon Cancer: A Comparison of Two
Predictive Nomograms.
Collins I, Kelleher F, Stuart C, Collins M, Kennedy J.
CLINICAL COLORECTAL CANCER
2012;11(2):138-42.

International Journal of Cancer    

The use of TRAIL death receptor DR5 DNA
vaccination to induce apoptotic cell death
in triple negative breast cancer
Apoptosis through extrinsic pathway is mediated via ligand binding of
death receptors. Of the five known TRAIL (TNF-related apoptosis-
inducing ligand) receptors, death receptor 4(DR4) and death receptor
5 (DR5) are agonist receptors that transmit death signals. In humans,
DR4 and DR5 are expressed in both solid tumours and hematological
malignancies. In contrast, in mice, only the DR5 receptor is identified.
Triple negative breast cancer (TNBC or basal-like sub-type) does not
express ER, PR and HER2 receptors and hence cannot be treated with
hormone or molecular based therapies. However, TNBCs appear sensi-
tive to extrinsic apoptosis. In this paper, an experimental study is
described in which BALB/c and severe combined immune-deficient
(SCID) mice aged six to eight weeks were electrovaccinated with DR5
DNA to raise DR5 specific antibodies and T cells. The immune serum
thereafter was applied at dilutions of 0.5-2% in vitro to TNBC cells
which were also TRAIL sensitive. The findings showed apoptotic cell
death induced by anti-DR5 antibody evidenced by cleavage of PARP
and caspase-3 in vitro, and blocked tumour growth of SUM159 TNBC
cells in SCID mice. The findings support DR5 as a promising vaccine
target controlling TNBC and other DR-5 positive tumours.
Reviewer’s opinion: This is an interesting translational study that
highlights use of DR-5 receptor agonists as that induce tumour apop-
tosis. Using modified TRAIL isoforms that bind specifically to DR4 and
DR5, apoptotic signalling through DR5 is superior to DR4, thereby
making it the preferred target for solid tumour treatment. As TNBCs
show a rich expression of DR5 receptors, induction of pro-apoptotic
antibody which is DR5 receptor agonist can therefore be advanta-
geous in treating these cancers. Furthermore, as the anti-tumour
effects of the DR5 agonist can be enhanced in presence of chemother-
apeutic agents, future studies can focus on the synergy between DR5
vaccine and conventional therapies to broaden the scope of patients
that may benefitted with the combination treatment. – TH
Induction of proapoptotic antibodies to triple-negative
breast cancer by vaccination with TRAIL death receptor 
DR5 DNA.
Piechocki MP, Wu GS, Jones RF, Jacob JB, Gibson H, Ethier SP,
Abrams J, Yagita H, Venuprasad K, Wei WZ.
INTERNATIONAL JOURNAL OF CANCER
2012;Dec 1;131(11):2562-72.

Neuro-Oncology

Population effects of temozolomide
The Stupp regime, consisting of concomitant radiotherapy and temo-
zolomide (TMZ) is the current ‘gold standard’ therapy for glioblas-
toma with median overall survival in this study of 14.6 months.
However, patients may have better outcomes in RCT’s due to their
strict entrance criteria and patient selection. In this Norwegian study,
the authors report the effect of the introduction of TMZ on survival.
1157 patients with GBM were identified. Median OS was 8.3 months
pre-‘Stupp’ and 10.1 months post-TMZ introduction (P<0.001), in
keeping with available RCT outcomes. Both groups showed a very
poor OS when no treatment was given (2.8m vs 2.1m P=0.08). Men
and younger patients were offered more advanced therapy, and those
receiving TMZ were given higher radiation doses. However, age was
not a factor in TMZ effect or radiotherapy dose. Median OS for the
control, radiotherapy alone and concomitant groups were 2.5, 9 and
16.2 months, respectively. 
Reviewer’s opinion: This study highlights outcomes following treat-
ment with the Stupp regime.  It is reassuring that the findings of this
population study are in keeping with the published RCTs, which is
further evidence that this regime should remain the gold standard. – SB
A population based study on the effect of temozolomide in
the treatment of glioblastoma multiforme.
Ronning P, Helseth E, Meling T, Johannsen TB. 
NEURO-ONCOLOGY 
2012;14(9):1178-84.

Glioma associated microglia/macrophages
Microglia are important for immune surveillance in the CNS; however,
their role in the tumour environment remains unclear. Tumour associ-
ated microglia may aid tumour growth and progression, and are an
emerging target for novel glioma therapies. CD38, an enzyme and cell
surface receptor, has a role in microglial activation and may be a
potential target. In this study, the authors used a syngeneic model,
implanting GL261 glioma cells into the brains of both wild type (WT)
and CD38-deficient mice (CD38-). T1-weighted MRI at 21 days post-
injection showed significantly reduced tumour volume in the CD38-
group compared to WT (p=0.001). Furthermore, analysis of mouse
survival showed that CD38- group was more favourable (OS 30.5 vs
27 days, P=0.0003). Tumour sections stained for GFAP (astrocyte
marker), CD3, CD4 (T cell markers), CD11b and Iba-1 (microglial
markers) had similar staining patterns within both groups. However,
there was a lower density of staining for F4/80 and MMP-12 within
the tumours of the CD38- group. Immunoblot analysis of active MMP-
12 showed a significant reduction in the amount of MMP-12 present
in the CD38- group compared to WT (65% reduction P=0.039). 
Reviewer’s opinion: This study assessed the role of microglia in
glioma growth in an in vivo syngeneic model and showed that CD38
deficiency may reduce glioma expansion. It would be interesting to
assess this finding in primary specimens. Targeting the microenviron-
ment alongside the tumour cells themselves may hold the key to
improved survival rates in the future. – SB
CD38 deficiency in the tumour microenvironment attenuates
glioma progression and modulates features of tumour asso-
ciated microglia/macrophages. 
Levy A, Blacher E, Vaknine H, Lund F, Stein R and Mayo L.
NEURO-ONCOLOGY
2012;14(8):1037-49.
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News update
Latest developments on products and services from the industry. To have your news included contact Patricia McDonnell on
patricia@oncologynews.biz or T/F:+44 (0)288 289 7023.

CME Medical is the UK’s fastest
growing specialist infusion company,
offering effective pain management via
a range of bag and syringe based infu-
sion devices, suitable for both adult
and paediatric use. Most recently, the
company launched its new range of
ColourVisionTM Infusion Pumps, dedi-
cated to Epidural and Patient Contolled
Analgesia. These pumps come with a
full colour digital descriptive display
offering clarity and detailed infusion
data.

CME Medical has upgraded its
online training for users of its infusion
pump technology. The CME Medical ‘e-
learning’ programme is accessed via a
customer log-in training portal on the
CME Medical website. It is the gateway
to infusion device training, information
guides and operation manuals; clinical
applications and drug delivery informa-
tion; plus CME Medical’s training stan-
dards and provisions. The online
programme dramatically reduces the
time clinical staff spend away from
their patients and has been designed to
mimic ‘face-to-face’, classroom-based
tuition. It also complies with national
standards for medical device training. 
Find out more at www.cmemedical.com

Irish Oncologist creates iPhone App which is one of
the first to be classified as a medical device
ONCOassist, a new application developed specifi-
cally for oncology professionals has launched on
the AppStore. “I saw a pressing need for a high
technology app that offered me all the tools I
needed as I did my rounds.”, says Dr Richard
Bambury, Oncologist and Co-Founder of
ONOassist

ONCOassist, saves oncology professionals time
by offering them all the decision support tools
they need on a mobile device. Traditionally, time
has been lost by searching for academic papers
and complex formulas online. ONCOassist

changes this by offering easy access to the
required clinical decision support tools.

Dr Richard Bambury, (a medical oncology SpR
currently working in Memorial Sloan Kettering
Cancer Centre) identified a need for an applica-
tion designed specifically for oncologists and
worked with his brother Kevin and Eoin O’Carroll,
both IT graduates.

ONCOassist is the 3rd company worldwide to
get a CE mark (European quality assurance) for
their medical application. ONCOassist is now
available on the AppStore.

Varian selected to equip Radiotherapy Satellite Centre
Advanced TrueBeam™ radiotherapy systems from
Varian Medical Systems have been selected to
equip a new cancer facility in Surrey, which will
offer local cancer patients world-class treatment
facilities on their doorstep. Up to now, patients in
this region have needed to travel up to an hour
for treatments. Treatments are expected to begin
in early 2014.

The Royal Surrey County (RSC) Hospital NHS
Foundation Trust will be overseeing the new
development at Redhill. Professor Andrew Nisbet,
head of medical physics at the RSC, said, “We are
delighted to be working with Varian Medical
Systems to deliver state of the art radiotherapy
treatments.”

Dr Marianne Illsley, consultant oncologist and
deputy medical director at RSC, said: “This devel-
opment will place two state-of-the-art radio-
therapy linear accelerators and will transform the

radiotherapy service and patient experience for
people living in the Redhill, Reigate, Crawley and
Horsham areas.” 

For further information contact: Neil Madle,
Varian Medical Systems T: +44 (0)7786 526068
E: neil.madle@varian.com W: www.varian.com

New range of
ColourVisionTM

Infusion Pumps

Elekta Technology is winning over UK customers
With the growing need for more advanced radio-
therapy treatments, UK medical centres are
increasingly adopting and specifying the most
sophisticated equipment for maximum efficiency
and patient throughput. Aligned with these prior-
ities, Elekta – with its Crawley-based worldwide
linear accelerator production plant – has become
the preferred radiotherapy provider, with
increasing numbers of new centres choosing
Elekta technology. 

Cancer Partners UK®, a leading private sector
provider of advanced radiotherapy, operates
Elekta treatment systems at each of its regional
centres in Portsmouth, Southampton, Elstree,
Birmingham and Nottingham. Its sixth centre in
Guildford will use a system integrated with
Elekta’s Agility™ 160-leaf multileaf collimator for
rapid, highly conformal radiation beam shaping.  

In the National Health Service (NHS), Musgrove
Park Hospital (Taunton) operates an Elekta
Synergy system and three Precise Treatment
System™ linacs. The hospital coordinates its
radiotherapy workflow with Elekta’s MOSAIQ®

Oncology Information System.  

In addition, The Christie NHS Foundation Trust
opened a new satellite clinic in Oldham and oper-
ates two Elekta Synergy linacs. Two other new
NHS satellite centres – Guy’s and St. Thomas’
satellite centre in South London and Bracknell –
also have chosen Elekta as their radiotherapy
provider.

For further information contact: 
Patrick Greally, Elekta Ltd 
T: +44 (1293) 654 462 
E: Patrick.Greally@elekta.com
Agility is not available for sale or distribution in all regions. Please
contact your local Elekta representative or authorized distributor
for further details.
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Provectus Pharmaceuticals to Present Data on 
PV-10 at the AACR Annual Meeting 

Cancer patients in Algeria will gain access
to more advanced treatments when three
state-of-the-art treatment machines from
Varian Medical Systems are installed at a
new radiotherapy department at Setif in
the coming months. The Algerian Ministry
of Health has ordered three Varian medical
linear accelerators as part of a major
government initiative to equip the country
with modern radiotherapy systems. 

The Varian Clinac® iX devices, along with
Eclipse™ treatment planning software and ARIA® oncology information
management software, will enable doctors at the newly-constructed
facility to deliver advanced treatments such as intensity modulated
radiotherapy and image-guided radiotherapy.   

“We are pleased to be part of the Algerian Ministry of Health’s

program to make modern cancer treatments acces-
sible to more patients,” says Dow Wilson, Varian’s
chief executive officer. “Varian has successfully
improved the precision and speed of radiotherapy
and radiosurgery in order to make it both a cost-
effective and widely-available weapon in the war on
cancer.” 

Cancer in Algeria
Algeria is experiencing an increase in cancer inci-
dence, driven by the growth and ageing of its popu-

lation as well as a high prevalence of smoking. The World Health
Organization’s (WHO) GloboCan project indicates that in 2008, Algeria
had 28,736 cancer cases. 

For further information contact: Neil Madle, Varian Medical Systems
T: +44 (0)7786 526068 E: neil.madle@varian.com W: www.varian.com

Varian selected to equip new Cancer Center in Algeria 

Provectus Pharmaceuticals, Inc., a develop-
ment-stage oncology and dermatology
biopharmaceutical company, announces that
data on PV-10 will be presented in a poster
presentation at the American Association for
Cancer Research Annual Meeting in
Washington, DC. The PV-10 combination
therapy poster, based upon an abstract enti-
tled “Combination of PV-10 immuno-
chemoablation and systemic anti-CTLA-4 anti-
body therapy in murine models of melanoma,”
authored by Eric Wachter, Savannah Blair,
Jamie Singer and Craig Dees, will be presented
on April 10, 2013. 

Craig Dees, PhD, CEO of Provectus
Pharmaceuticals said, “We are pleased to have

been accepted by AACR and are looking
forward to presenting data on PV-10.” 

PV-10 is Provectus Pharmaceuticals's novel
oncology drug designed to selectively target
and destroy cancer cells without harming
surrounding healthy tissue, significantly
reducing potential for systemic side effects. 

For further information visit:
www.pvct.com

Northampton General
treats first prostate 
cancer patient using
HDR Brachytherapy as
sole treatment 
Clinicians at Northampton General Hospital
(NGH) recently used ‘monotherapy’ HDR
brachytherapy for the first time for a patient
with prostate cancer, enabling the patient to
make just two visits to the clinic for treat-
ment. Traditional EBRT requires the patient to
undergo as many as 40 therapy sessions over
seven weeks. Planning for HDR brachytherapy
was significantly streamlined with the HDR
Real-time Prostate Solution – by Nucletron,
an Elekta Company – which provides real-
time ultra-sound planning capabilities. HDR
brachytherapy uses a single high-intensity
radiation source on the end of a thin cable
that is temporarily inserted, via remote after-
loader, into catheters positioned in the
disease target. 

“Monotherapy HDR brachytherapy, using
this form of brachytherapy as the only treat-
ment, will be used for patients who are not
suited for EBRT due to medical reasons,” says
Chris Elwell, MD, clinical oncologist at NGH.
“This first patient had inflammatory bowel
disease and could not tolerate a full course of
EBRT. HDR brachytherapy was his best option,
because it allowed him to have just two treat-
ment sessions separated by 10 days and
enabled us to reduce the radiotherapy dose
to his rectum. In this way, the patient’s travel
to the hospital was greatly reduced and he
could return to normal life more quickly.”

For further information contact: Patrick
Greally, Elekta Ltd T: +44 (0)1293 654 462,
E: Patrick.Greally@elekta.com

Regional trauma centre at Musgrove Park
Hospital installs advanced CT system
Musgrove Park Hospital, part of Taunton and
Somerset NHS Foundation Trust, has installed
a SOMATOM® Definition Flash CT system from
Siemens Healthcare. The hospital, announced
as a regional trauma centre in 2012, is using
the system to support its cardiology services,
in addition to providing oncology, vascular
and general trauma imaging. The Definition
Flash is assisting departmental workflow
thanks to its rapid imaging times, currently
enabling around 250 patients to be scanned
weekly.

The SOMATOM Definition Flash includes
two X-ray tubes, allowing it to complete an
entire heart scan in 250 milliseconds with the
right dose to the patient - that is the most
appropriate for the specific patient with
regard to dose and diagnostic image quality.
The use of Stellar Detectors in the system
generates ultra-thin slices with high spatial
resolution, featuring TrueSignal Technology to
keep noise levels to a minimum. Additionally,
the Dual Source CT system is equipped with
two adaptive dose shields, ensuring patients
receive the lowest, clinically relevant dose
possible.

“Musgrove was designated a regional

trauma centre earlier this year and this CT
scanner, which is generally acknowledged to
be the world’s most advanced, reinforces our
commitment to providing the finest imaging
facilities.” states Gill Stapleton, Deputy Clinical
Manager at Musgrove Park Hospital.

For further information visit:
http://www.siemens.co.uk/healthcare

Musgrove Park Hospital, part of Taunton and
Somerset NHS Foundation Trust, has installed a
SOMATOM® Definition Flash CT system Siemens
Healthcare. The hospital, announced as a
regional trauma centre in 2012, is using the
system to support its cardiology services, in
addition to providing oncology, vascular and
general trauma treatment. 
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Oncentra External Beam Users Meeting Draws Experts to Nottingham, UK

Approximately 50 Elekta Oncentra® External Beam users and Elekta
personnel convened at the Park Inn by Radisson Nottingham on
November 21, 2102 to participate in the company’s Annual UK & Ireland
Oncentra External Beam Users Meeting, hosted by Nottingham
University Hospitals. Connecting to all treatment delivery systems,
Oncentra External Beam increases patient throughput by intelligently
automating routine planning tasks.
Symposium attendees are all users of Oncentra External Beam. The

conference featured presentations on a wide variety of applications,
including cancers of the prostate, spine and head & neck. Talks of partic-
ular interest included:
• Head & Neck IMRT and VMAT Experience at Bath, by Simon Whittle

and Tim Atkins of The Royal United Hospital (Bath)
• Commissioning an Agility MLC with Oncentra, by Stephen Hedley, of

James Cook University Hospital (Middlesbrough)
• Experiences at St James’s Institute of Oncology (Leeds) on the clinical

implementation of ABAS, by Rebecca Lindsay
• Jaap Pijpelink, Elekta’s Business Line Manager for Oncentra External

Beam gave a talk titled “Elekta TPS roadmap”, which included infor-
mation on the roadmap from Oncentra towards the future Treatment
Planning platform for Elekta.

• Users were invited to contribute new functionality ideas to the next
releases of Oncentra External Beam.

• An algorithm presentation by Peter Kimstrand (Elekta Uppsala) of
Oncentra’s new Density Matrix/grid implementation, and improve-
ments to the IMRT optimization using the surrounding dose fall-off
feature.

For further information contact: Patrick Greally, Elekta Ltd 
T: +44 (0)1293 654 462 E: Patrick.Greally@elekta.com

Varian supports program to tap brain power of research and development 
community in Russia

Varian Medical Systems, a world leader in radiotherapy
and radiosurgery, is working with key development
agencies in Russia to encourage the country’s leading
research institutes and scientists to collaborate on
research and development proposals for programs
aimed at advancing radiotherapy technology.  
“The leading technologists within Varian have

defined five future development opportunities and will
entertain research proposals that address these chal-
lenges from scientists in Russia’s R&D community,” says
Scott Johnson, Varian’s senior manager of research
collaborations, who is coordinating Varian’s support for
the project. “This is a new type of process for Varian
and we are looking forward to supporting forward-
thinking, next-generation research that could well be
developed and commercialised.”
Varian has contributed $50,000 to this venture,

which will be combined with other funds equaling
$100K in prize money for the team or teams with the
best proposals.  

The program presents the Russian R&D community
with the opportunity to take a focused look at the needs
of radiotherapy. “We believe this will yield significant
benefits to cancer patients not only in Russia but
throughout the world. Russia was the first country to
put a man into space and it has a deep, sophisticated
technological base in radiation technologies.” Johnson
says.
Varian is the international leader in radiotherapy with

centers of excellence all over the world,” says Dow
Wilson (pictured), chief executive officer of Varian.
“With this innovative program we are engaging the
strengths of the Russian R&D community that can be
brought to this network for the benefit of cancer
patients everywhere.”

For further information contact: 
Neil Madle, Varian Medical Systems 
T: +44 (0)7786 526068, 
E: neil.madle@varian.com 
W: www.varian.com

Delete Blood Cancer UK launched and ready to recruit potential donors!

Delete Blood Cancer UK has now launched with a strong mission: to find
a stem cell donor for every patient in need, through their work to
empower people to take action, donate stem cells and save lives. The
highlight of the launch was a special meeting between UK blood cancer
survivor, Chloe Jarvis, 13 and her German donor, Roland Haeussler 50,
who, a stranger to Chloe, enabled her survival by donating stem cells in
2009. In a very moving and emotional moment they hugged and
greeted each other for the first time ever. 
Sandra Bothur, Director, formally launched the charity marked the

occasion by inviting attendees to become potential stem cell donors.
Sandra said “Inviting people to register at our launch marked the
commencement of our activities, complementing the work of other
established UK organisations, to increase the pool of potential stem cell
donors, so that no-one should die needlessly through lack of a donor.
We aim to provide new opportunities for a second chance at life for
those with blood cancer, whose survival depends on being matched with
an unrelated donor.” 

Contact: Deirdra Taylor,
T: +44 (0)20 8735 4235,
M: +44(0)7967 676063 
E: deirdra.taylor@deletebloodcancer.org.uk 
W: www.deletebloodcancer.org.uk

ONMA13_ILR SO04  02/03/2013  18:15  Page 37



38 Volume 8 Issue 1 • March/April 2013

Provectus Pharmaceuticals launches free Mobile Investor Relations
Application 

Provectus Pharmaceuticals, Inc., a development-stage oncology and
dermatology biopharmaceutical company, has launched a free mobile
shareholder investor relations application. 
The "Provectus IR" App is available for download from the App Store

at www.itunes.com/appstore and from the Google Play Store at
https://play.google.com/store. The investor relations application offers
immediate portable access to the Company's latest news, financial infor-
mation, presentations, and factsheet. 
Provectus Pharmaceuticals specializes in developing oncology and

dermatology therapies. Its novel oncology drug PV-10 is designed to
selectively target and destroy cancer cells without harming surrounding
healthy tissue, significantly reducing potential for systemic side effects.
Its oncology focus is on melanoma, breast cancer and cancers of the
liver. The Company has received orphan drug designations from the FDA
for its melanoma and hepatocellular carcinoma indications. Its dermato-
logical drug PH-10 also targets abnormal or diseased cells, with the
current focus on psoriasis and atopic dermatitis. Provectus has recently
completed Phase 2 trials of PV-10 as a therapy for metastatic melanoma,
and of PH-10 as a topical treatment for atopic dermatitis and psoriasis.

Information about these and the Company's other clinical trials can be
found at the NIH registry, www.clinicaltrials.gov.  

For further information visit the Company's website: www.pvct.com

New drive to understand brain tumour
issues

March 2013 brings UK brain tumour aware-
ness month, and one charity is working hard
to make sure brain tumour patients and
carers have a voice.
brainstrust has set up the online tool

www.braintumourawareness.org.uk to help
the brain tumour patient community share
their concerns and experiences, which in
turn could help others understand and then
fix day to day issues.
brainstrust Director of Development, Will

Jones says ‘there is a great opportunity for us
to get to grips with the everyday challenges,
big and small, that brain tumour patients
and carers face. Our real work begins when
we have identified key themes and issues
registered via the online tool – from here we
will work with the patient and clinical
communities to make things better for brain

tumour patients in the real world. Already
we are seeing some opportunities where
patient experience and quality of life could
be improved. These are themes which fall
outside of the traditional campaigning issues
of research funding and generic awareness.’

To find out more, visit 
www.braintumourawareness.org.uk 

Wear A Hat Day 
– March 28th

On Thursday 28th March, Brain Tumour
Research, along with their brilliant family of
member charities, fundraising groups and
supporters, will be encouraging everyone
across the UK to wear a hat. 
Their annual Wear A Hat Day has captured

the nation’s imagination for several years and is
now the UK’s premier brain tumour awareness
event, taking place every March, the annual
brain tumour awareness month in the UK. 
From schools, colleges and universities to

shops, offices and clubs, Brain Tumour
Research are asking schoolchildren, students,
workers, indeed everyone, to get involved. 
From ‘best hat' and hat-throwing competi-

tions, to raffles, sponsored silences and passing
the hat to collect donations, hundreds of
organisations and thousands of people will be
helping to fund the fight against brain
tumours.
Wear A Hat Day badges with new designs

including a mortarboard, Easter bonnet and
royal crown are also available to order as part
of a fundraising pack. 

For more information, 
T: +44 (0)1296 733011, 
E: Sarah@braintumourresearch.org or visit
www.braintumourresearch.org/wear-a-hat-day.

Appointments at brainstrust mark 
expansion of support service
Brain tumour charity, brainstrust, has announced that it is
recruiting 2 additional people to their support team. Frances
Milburn and Pete Burchill join the charity to deliver its accred-
ited support service in Sheffield and South Yorkshire.
brainstrust’s Director of Services, Helen Bulbeck states, “We

know that brain tumour patients face many challenges that
are unique to their condition. This is a really exciting time for
brainstrust, but moreso for the people in Sheffield and South
Yorkshire, who will be the first to benefit from our move to
deliver a robust, dedicated regional support service that is
based on 7 years of accumulated national insight into the
needs of brain tumour patients and carers” 
Pete and Frances start on the 7th March, and will be

working hard, and in consultation with local brain tumour
patients, their carers and the Royal Hallamshire team to build
a useful, sustainable community. 

The team can be reached via the brainstrust support line
on +44 (0)1983 292405.
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Fundraising campaign to purchase the Papillon machine for Royal Surrey
County Hospital
The Royal Surrey County Hospital in
Guildford plans to become the first
hospital in the South to offer Papillon
cancer treatment. Surrey based bowel
cancer charities BRIGHT & GUTS have
launched a major fundraising
campaign to raise the £200,000
required to purchase the Papillon
machine for the hospital.

Papillon x-ray brachytherapy
delivers high dose, low energy x-rays
suitable for patients with early stage
rectal cancer. Approximately 8,000
rectal cancers are diagnosed each year
and up to a third of these tumours
may be suitable for Papillon treat-

ment. The treatment offers patients
an alternative to major surgery and
the chance of a better quality of life.

It is expected that the national
cancer screening programme will find
a greater proportion of early stage
tumours which are suitable for the
Papillon technique.

Papillon is currently available at the
Clatterbridge Cancer Centre, Liverpool
& Castle Hill Hospital, Hull. The Royal
Surrey hopes to introduce the Papillon
machine in April 2013.

For further information visit:
www.bright-research.co.uk
www.gutsfbc.co.uk 

Join the Bowel Movement

April is Bowel Cancer
Awareness Month and the
charity Beating Bowel
Cancer needs you to join
their Bowel Movement and
take action. One in four
people are touched by
bowel cancer; the UK’s
second biggest cancer killer. The charity is asking
everyone to sign up to the Bowel Movement and
complete one of four tasks during the month to get
people talking about the condition. 
The four actions are:
• Raise a cheeky £50 by getting sponsored to

wear the charity’s bum shorts for the day
• Get your MP to sign up to the charity’s Patient

Service Pledge
• Put up an awareness poster
• Put a collection tin in your local shop, office or

place of work
The aim of the Bowel Movement is to help spread
the word that bowel cancer can be beaten if
everyone works together. Beating Bowel Cancer is a
charity that provides information and practical
support to anyone affected by the condition
through their specialist nurse helpline, booklets
and factsheets. 

To find out how to get involved, please visit
Beating Bowel Cancer’s website: 
www.beatingbowelcancer.org/bowelmovement

Further information from: Ivor Smith, ScheBo • Biotech UK Ltd, PO Box 6359, Basingstoke, RG22 4WE
Tel: 01256 477259    Fax: 01256 327889    E-mail: i.smith@schebo.co.uk     www.schebo.co.uk

®

Bringing sensitivity to bowel cancer screening

®

®
•

•

“In conclusion, faecal M2-PK, either as an ELISA or as a lateral rapid flow test, is a 
cost-effective and easy-to-perform routine test.” Tonus, C. et al. Faecal pyruvate kinase isoenzyme type 

M2 for colorectal cancer screening: A meta-analysis. World Journal of Gastroenterology, 2012; 18(30): 4004-4011. 

UCLH hosts PET MR study day in 
conjunction with Siemens Healthcare 

University College London Hospitals NHS
Foundation Trust (UCLH), recently hosted a
UK first PET MR study day in conjunction with
Siemens Healthcare. A wide range of dele-
gates attended the day course, including a
number of radiologists, physicists, MR radio-
graphers and MI radiographers. The knowl-
edge session provided an introduction and
overview of PET MR innovative technology,
outlining its potential clinical and research
applications. 

Over twenty clinical experts from UCLH
and other organisations chaired speaker
sessions on topics such as quantitation in PET
MR, how it will help medical research and
safety and governance issues. The potential
applications of PET MR were also explored,
including its use in psychiatry, dementia,
neurology, tumour biology, pelvic and GI
cancers, lymphoma, head and neck cancers,
vascular and cardiac procedures. Siemens
Healthcare application and product special-
ists also attended to outline the key benefits
of PET MR and detail features of the world’s
first fully integrated MR and PET scanner, the
Biograph™ mMR.

The PET MR system from Siemens
Healthcare is housed in the recently opened

University College Hospital Macmillan Cancer
Centre and is the first machine of its kind in
the UK, delivering the most accurate infor-
mation from deep inside the body during a
single scanning session.

For further information visit:
www.siemens.co.uk/healthcare

University College London Hospitals NHS Foundation
Trust recently hosted a PET MR study day in conjunction
with Siemens Healthcare. Siemens Healthcare application
and product specialists also attended to outline the key
benefits of PET MR and detail features of the world’s
first fully integrated MR and PET scanner, the Biograph™
mMR (pictured).

Dr Alexandra Stewart and Prof Marks at the ‘Butterflies in the Glasshouse’ event.
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The convergence of conventional radiotherapy
with advanced stereotactic precision.

Experience Versa HD™ and see a live presentation 
at 2nd ESTRO Forum, booth #3400

www.VersaHD.com

One Solution.
Unlimited Possibilities.
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Versa HD is not available for sale or distribution in all markets. Please contact your Elekta representative for details.
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