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Abstract 

Medical cannabis (MC) is at a crossroads. The 

MC industry needs evidence-based medicine to sell 

MC as there is still some residual stigma among the 

medical profession. Furthermore, evidence is 

needed in order to persuade doctors to prescribe. 

The requisite papers must be high quality research: 

double-blind, randomized control trials, systematic 

reviews and meta-analyses. As it is, MC currently 

incorporates relatively few commercial products, 

and those that are developed and marketed with 

standardized ingredients and with the requisite 

quality control (e.g. nabilone) have been welcomed 

by the medical community as they permit proper 

trials. At the time of writing, evidence for the 

usefulness of MC is limited and MC is associated 

with significant side effects. Clearly, new products 

and more clinical trials are required. Product 

development and trialing will take time and will 

cost money. There is a knowledge gap that must be 

bridged if MC is to ever be treated as medicine and 

routinely prescribed. MC must meet the same 

exacting standards of quality, effectiveness and 

safety of any other prescription drug or it risks 

being ignored or marginalized by the medical 

community. For all of these reasons, including the 

many unanswered questions, the MC industry 

constitutes an exciting and lucrative opportunity for 

Malta. 
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Introduction 

Medical cannabis (MC) is at a crossroads 

just like alcohol during prohibition from 1919 

in the United States after the 18th Amendment 

which banned access to alcohol. Indeed, 

alcohol was a prescription item, which could 

be prescribed by doctors for specific 

indications (figure 1).1 

 

Figure 1: Prohibition era medicinal alcohol 

prescription 
 

 

 

 

 

 

 

 

 

 

 

Medical Cannabis 

Cannabis is a complex set of 

compounds (circa 400–500) which include 

cannabinoids, terpenes and flavonoids. 

These interact and produce the so-

called ͚entourage effect͛ whereby non-

psychoactive compounds (mostly 

cannabidiol - CBD) modulate the 

psychoactive effects of (mostly) THC 

(tetrahydrocannabinol). 

The MC industry needs evidence-based 

medicine to sell MC as there is still some 

residual stigma among the medical profession 

and evidence is need in order to persuade doctors 

to prescribe after interacting with medical 

representative and after exposure to studies in 

conferences. 

The requisite papers must be high quality 

research: double-blind, randomized control 

trials (RCT), systematic reviews and meta-

analyses. For example, in the UK, the study 

hierarchy for evidence based medicine is as per 

table 1. 
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Table 1: Evidence-based medicine: study 

hierarchy, UK (abridged)  

1a: Systematic reviews of randomized 

controlled trials. 

1b: Individual randomized controlled 

trials. 

2a: Systematic reviews of cohort 

studies. 

2b: Individual cohort study/low quality 

RCT. 

3a: Systematic review of case-control 

studies. 

3b: Individual case-control study. 

4: Case series. 

5: Expert opinion. 

 

The medical profession expects level 1 

evidence. Such evidence would further promote 

MC with the inevitable inclusion in guidelines. 

For example, the European Society͛s guidelines 

for the treatment of hypertension are based on, 

and literally riddled by levels of evidence 

(figure 2).2 

 

 

 

 

 

 

 

Figure 2: European Society’s guidelines for the treatment of hypertension – see levels of evidence and class 

thereof on the right.2 
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Another example from the American Pain 

Society is equally salutary, stating that 

When considering initiation of methadone, 

… recommends that clinicians perform an 

individualized medical and behavioral risk 

evaluation to assess risks and benefits of 

methadone, given methadone's specific 

pharmacologic properties and adverse 

effect profile (strong recommendation, 

low-quality evidence).3 

 

A strong recommendation, low-quality 

evidence͟ is the least that will be accepted by any 

doctor as the basis for prescribing a drug. This 

article will not dwell on the importance of 

evidence-based medicine as the readers of this 

journal are fully cognizant of such matters. 

However, the MC industry is not traditional 

pharma and may not be aware of the ramifications 

and requirements for marketing a drug to doctors. 

The demonstration of non-inferiority of MC to 

extant treatment, or better still, superiority, is 

mandatory. 

How can this be done? If a suitable 

product exists, creating the requisite research for 

a particular indication requires a plethora of 

disparate skills: 

• Create a convincing proposal for a double-

blind RCT. 

o Based on exhaustive literature review. 

o Including clear consent forms. 

• Apply for ethical approval and data protection 

approval. 

• Find a grant/funding. 

• Register the study - internationally. 

• Purchase insurance 

• Enroll subjects: recruitment, informed 

consent. 

• Run the study. 

• Collect the data. 

• Analyse it. 

• Write a paper draft. 

• Present at conferences: 

o    A compelling abstract. 

o    An attractive poster. 

o    A captivating presentation. 

• Professionally lay out a paper. 

• Know which journals to target. 

• Understand journal editors. 

• Negotiate the peer-review process. 

• Consider open-access publication. 

 

Once several studies are in hand, a 

systematic review may be carried out e.g. using 

the PICO framework (patient, problem or 

population; intervention; comparison, control or 

comparator and outcome).4 

MC currently incorporate relatively few 

commercial products, and those that are 

developed and marketed with standardized 

ingredients and with the requisite quality control 

(e.g. nabilone) have been welcomed by the 

medical community as they permit proper RCTs. 

Thus far however, MC has not been shown to be 

terribly effective and has been associated with 

significant side effects.5 

Clearly, new products and more clinical trials 

are required, since currently, patients preference 

for cannabinoids exceeds cannabinoids 

effectiveness.6 These will take time and will cost 

money. For example, for a modelled, 

pharmaceutical industry-sponsored trial with 20 

subjects required: 

• Circa 4,012 man hours. 

• 17 office visits/patient. 

• Circa 200 hours/patient.  

• 32% of total hours devoted to nonclinical 

activities related to 

o    Institutional review board submission. 

o    Completion of clinical reporting forms. 

 

Thus, excluding overheads, this was 

estimated to cost circa $6,000 per enrolled 

subject, including $2,000 devoted to nonclinical 

costs, and this was back in 2003 with 20 subjects.7 

The reality is that studies are usually far larger. 

For example, the 2017 CANTOS trial of the anti-

inflammatory drug canakinumab (Ilaris, Novartis) 

enrolled 10,000 cardiovascular high-risk patients.8 
 
Current evidence 

At the time of writing, evidence for the 

usefulness of MC is limited. For example, a recent 

(2017) review regarding MC effectiveness for the 

treatment of pain concluded that 

Evidence for inhaled marijuana for pain is 

too sparse and poor to provide good 

5
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evidence-based guidance. Synthetic MC-

derived products may modestly improve 

neuropathic pain for one in 11- 14 users 

but perhaps not for other pain types. 

Additionally, longer and larger studies 

(better evidence) show no effect. Adverse 

events are plentiful.6 
 

Besides pain, a recent (2017) review with 

regard to the effectiveness for treatment of other 

conditions concluded that 

For most conditions (example anxiety), 

cannabinoid evidence is sparse (at best), 

low quality and non-convincing. 

Dronabinol/nabilone improve control of 

nausea/vomiting post chemotherapy for 1 

in 3 users over placebo. Nabiximols likely 

improve multiple sclerosis spasticity 

≥30% for ~1 in 10 users over placebo.6 

 

With regard to epilepsy, a recent (2018) 

systematic review and meta-analysis on the 

efficacy and safety of cannabidiol concluded that 

AEs significantly associated with CBD 

were somnolence, decreased appetite, 

diarrhea, and increased serum 

aminotransferases…Adjunctive CBD in 

patients with Lennox-Gastaut syndrome 

(LGS) and Dravet syndrome (DS) 

experiencing seizures uncontrolled by 

concomitant anti- epileptic treatment 

regimens is associated with a greater 

reduction in seizure frequency and a 

higher rate of AEs than placebo.9 

 

A recent (2018) review of the role of cannabis 

in the management of inflammatory bowel disease 

commissioned by the Crohn's and Colitis 

Foundation noted that 

Human studies have found benefit in 

controlling symptoms and improving 

quality of life, but no studies have 

established true disease modification given 

the absent improvement in biomarker 

profiles or endoscopic healing.10 

 

Side effects 

MC is also plagued by a significant risk of 

adverse effects, which are well known, and 

unexpected effects also frequently manifest. For 

example, cannabis use increases risk for revision 

after total knee arthroplasty.11 

Another alarming example is that marijuana 

was found to have induced a Type I Brugada 

Pattern in a patient in whom this could not later 

be provoked with procamide challenge.12 Indeed 

a recent (2017) review with regard to the harms 

associated with MC therapy concluded that 

Compared to placebo, medical 

cannabinoids cause multiple different 

adverse events in patients, from visual 

disturbance or hypotension (1 in 3-10) to 

hallucination or paranoia (1 in 20). 

Stopping due to adverse effects occurs in 1 

in every 8-20 patients. Regardless of the 

type of medical cannabinoid used, adverse 

events are common and likely 

underestimated. Given the extensive 

harms, potential benefits must be 

impressive to warrant a trial of therapy.13 

 

Additionally, concern has been raised by 

the finding that chronic marijuana use 

predominantly affects brain regions that 

supervise critical thought processes, such as 

attention, memory, and social interactions. The 

authors concluded that 

Disruption of these areas has been 

documented in schizophrenia and 

Alzheimer's disease, illnesses with 

symptoms and brain changes that parallel 

findings in marijuana abusers. These 

findings counter the claim that marijuana 

is a harmless drug and are a cause for 

alarm in persons with cannabis 

dependence.14 
 
Conclusion 

Extant data/product/s may not even be 

representative for the purposes for which MC is 

sought. There is clearly a knowledge gap must be 

bridged if MC is to ever be treated as medicine and 

routinely prescribed. MC must meet the same 

exacting standards of quality, effectiveness and 

safety of any other prescription drug or it risks 

being ignored or marginalized by the medical 

community. Indeed, 

The medical community assumes a 

contradictory stance toward medical 
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marijuana (MM). Health care providers 

use the agent clinically…However, most 

professional medical associations do not 

offer clinical guidance on the subject, 

medical practice infrastructure does not 

always take MM into account, and some 

physicians who recommend MM clinically 

acknowledge that they do not understand it 

well enough to do so.15 

 

MC is thus at a crossroads and must decide 

whether to continue as is, with equivocal studies 

and remain marginally used, largely a last ditch 

prescription mostly due to side effects. Or to 

improve and prove the value of extant and new 

products with RCTs that will lead to the inclusion 

of MC in medical society guidelines, ensuring their 

wider and useful use. 

For all of these reasons, including the many 

unanswered questions, the MC industry constitutes 

an exciting and lucrative opportunity for Malta. 
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Abstract 

Measles is one of the most deadly vaccine 

preventable diseases. The incidence of measles, and 

resultant mortality, had dropped drastically 

following the introduction of widespread measles 

immunisation since the 1960s. However, there is 

currently a worldwide surge in measles cases, with 

a marked increase over the past 3 years. Measles 

outbreaks and endemic transmission have been re-

established in countries which had previously 

achieved measles elimination. The rise in measles 

cases has been mainly attributed to a drop in the 

recommended two dose vaccination schedule below 

the 95% uptake threshold necessary for interruption 

of transmission and sustainment of herd protection. 

This resurgence of measles is largely a result of the 

damage done by Andrew Wakefield, who in 1998 

incorrectly and maliciously suggested a possible 

link between the measles, mumps and rubella 

(MMR) vaccine and autism. Such a possible 

association has subsequently been disproven by 

several scientifically robust studies. Still, most 

cases of measles have occurred in unimmunised 

individuals, mainly teenagers, who had missed out 

on vaccination in early childhood, and in infants 

under one year of age, who are too young to be 

vaccinated. Measles is highly contagious, with up to 

18 people being potentially infected from a single 

case, so containment measures are important to 

prevent spread. These include isolation and 

immediate notification of suspected or confirmed 

cases, as well as wearing appropriate personal 

protective equipment when in contact with these 

patients. Health care professionals have a crucial 

role in promoting measles immunisation, which is 

the only rational way of preventing measles. 
 

 

 

 

 

 

 

 

 

Measles is one of the most deadly vaccine-

preventable diseases1 and is included in the top 

overall causes of death in children under 5 years of 

age worldwide.2  

Prior to the introduction of widespread 

measles vaccination in 1963, measles accounted for 

about 2.6 million deaths annually.3 In fact, one of 

the aims of the Global Vaccine Action Plan 2011 – 

20204 was the elimination of measles in 4 out of 5 

World Health Organization (WHO) regions by 

2015, but this aim has not been achieved.5 Measles 

elimination is defined as the absence of endemic 

measles virus transmission in a region or other 

defined geographic area for ≥12 months, in the 

presence of a high quality surveillance system that 

meets targets of key performance indicators.6  

In theory, eradication of measles is possible 

because humans are the only reservoirs,7 measles is 

only infectious during the acute phase,7 specific and 

rapid diagnostic tests are available,8 the measles 

virus is monotypic8 and a monovalent vaccine is 

effective against all known virus isolates.8  

The measles virus is aerosol-borne and is 

easily spread by coughing and sneezing, close 

personal contact or direct contact with infected 

nasal or throat secretions.3 Measles is highly 

contagious, starting from four days prior onset of 

the rash until four days following rash appearance.1 

Over 90% of contacts develop the disease.9 The 

basic reproduction number (R0) for measles lies 

between 12 and 18,10 meaning that a single patient 

with measles may infect up to 18 susceptible 

people.9 In comparison, R0 for influenza is 

estimated between 2 and 411 while R0 for varicella 

ranges between 3.7 and 5.12  

The clinical description for measles by the 

Centers for Disease Control and Prevention (CDC) 

states that measles is an acute illness characterised 

by a generalised maculopapular rash that is present 

for at least 3 days, an oral temperature of at least 

101 ̊F (38.3 ̊C) and the presence of cough, coryza, 

and conjunctivitis.13 The pathognomonic Koplik 

spots on the buccal mucosa, which are not always 

present, are not a diagnostic criterion.7 The 

incubation period for measles is 10 days for onset 

Measles is back 
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of fever; the rash usually appears 4 days later.7 

Laboratory diagnosis, which is a requisite for case 

confirmation, may be performed by detecting 

measles IgM in serum or saliva.14 Of note, 30% 

may be negative in the initial 3 days and the tests 

should not be performed later than 4 weeks from 

onset of the rash.15 False positives may occur 

especially with rubella and parvovirus B19 

infections.16 PCR testing on respiratory secretions, 

nasopharyngeal swab, blood or urine may be 

needed for genetic characterisation of the virus, 

which can help identify the source of infection.17 

There is no specific treatment for measles.  

 Measles complications can occur in up to 40% 

of patients and are more common in high-risk 

patients.7 Pneumonia occurs in up to 1 in 16 

patients18 and is the leading cause of measles-

associated death.1 Other complications include otitis 

media (in about 1 in 12 measles cases)18, diarrhoea 

(in about 1 in 12 measles cases),18 ocular 

complications and central nervous system 

manifestations, such as encephalitis (in about 1 in 

every 1000 - 2000 measles cases)18 or subacute 

sclerosing panencephalitis (in about 4 - 11 per 

100,000 measles cases).1 Measles also causes long-

lasting memory B and T cell impairment.19 High-

risk patients include immunosuppressed patients (in 

whom typical signs and symptoms may be absent), 

patients with Vitamin A deficiency, malnourished 

patients and travellers.7 Young infants also have a 

higher risk of mortality and complications,7 

especially if born to mothers with vaccine-derived 

immunity or who are infected with HIV.20 Passive 

immunity lasts longer in mothers with natural 

immunity to measles but by 6 months of age less 

than 5% of all infants retain maternal antibodies.21 

A proportion of individuals with measles will 

need hospital admission. Unfortunately, hospital 

admission is associated with measles 

transmission,22 including outbreaks amongst 

healthcare workers.23 The cost of delay in diagnosis 

and the resultant potential exposure is prohibitive, 

in view of the high infectivity of measles.24 Patients 

suspected of having measles should be isolated 

immediately and measures should be in place to 

prevent further spread during outbreaks. The virus 

remains infective for two hours on solid surfaces, 

which should be borne in mind when 

decontaminating a room.25 Infection control 

measures should be implemented as per local 

recommendations and respiratory protection by 

means of N95 or FFP3 (filtering facepiece class 3) 

mask should be worn when attending to a patient 

with suspected or confirmed measles,26 irrespective 

of the immunity of the healthcare worker to 

measles. A normal surgical mask should be worn if 

a FFP is not available – this will still provide a 

reasonable level of protection.27  

The only rational way of preventing measles 

in a population is through vaccination. The MMR 

(measles, mumps, rubella) vaccine has 99% 

effectiveness against measles following 2 doses,28 is 

well tolerated, safe,29 and offers long-lasting 

protection.30 In fact, measles vaccination is 

estimated to have prevented 20.4 million deaths 

between 2000 – 2016.31 However, in view of the 

high R0 for measles, a high uptake of at least 95% 

for both doses is needed in order to eliminate 

measles from a population and to attain herd 

protection.32-33  

In Malta, the first dose of MMR vaccine is 

administered at 13 months of age, with the second 

dose being given at 3 to 4 years of age.34 This is in 

line with the WHO recommendations that two 

doses of measles-containing vaccine, such as the 

MMR vaccine, for countries with low risk of 

measles should be given at around 12 months of age 

for the first dose and that the second dose of MMR 

vaccine should be given at the age when maximum 

coverage at national level is anticipated.35 A 

supplementary dose of measles vaccine is 

recommended from 6 months of age onwards 

during measles outbreaks35. Any dose of measles 

vaccine given before 12 months of age should not 

be counted as part of the series and these children 

should be revaccinated with 2 doses of the MMR 

vaccine after 12 months of age.36 

Unfortunately, measles immunisation rates 

have dropped globally. During 2017, 85% of 

children received one dose of measles vaccine by 

their second birthday, with only 67% receiving the 

second dose as part of routine immunisation.37 In 

Europe, immunisation rates for 2017 were 95% for 

the first dose and 90% for the second dose.38 The 

single most influential factor for the drop in measles 

vaccine uptake was an article by Dr Andrew 

Wakefield in The Lancet in 1998,39 which 

suggested a potential link between the MMR 

vaccine and developmental regression and autism, 

among other conditions. This paper received 

disproportionate media coverage and caused the 

biggest public health scare in UK history.40 Flaws 
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in research methods were immediately pointed out, 

including that it was a case series of 12 children 

without controls and that data collection relied on 

parent’s personal beliefs and recalls.41 Large 

epidemiological studies over the years,42-46 as well 

as a WHO extensive review47 and a Cochrane 

systematic review,48 have since disproved any links 

between the MMR vaccine and autism. The UK 

General Medical Council found that Dr Wakefield 

had falsified his data and had breached ethical 

standards in this publication49 and consequently he 

was struck off the register because of his serious 

professional misconduct.50 The paper was also 

withdrawn by The Lancet in 2010.51 However, it is 

still widely quoted by anti-vaccine campaigners and 

parents, some of whom remain unsure whom to 

believe, despite all the robust scientific evidence 

proving that the MMR vaccine is not associated 

with autism.52  

Endemic transmission of measles can be re-

established once vaccination rates fall below the 

elimination threshold.53 In fact, measles has again 

become endemic in all five WHO regions during 

2018, with the rate of measles being the highest in a 

decade54 and continuing to rise by a further 300% 

during the first quarter of 2019.55 Over 82,000 

people in the WHO European region contracted 

measles during 2018, with up to 61% needing 

hospitalisation and 72 deaths in children and 

adults.38 This is more than three times as many as in 

2017, 15 times as many as in 201618 and even 

surpassed the number of measles cases in the WHO 

African region in 2018, which totalled 33,879.56 

This figure includes national outbreaks in countries 

having previously achieved measles elimination, 

such as The Netherlands57 and Greece,58 and also 

the re-establishment of endemic transmission in 

countries where measles had been eliminated, as 

happened in the United Kingdom.59  

Malta has maintained the status of measles 

elimination in 2018, because there have not been 

any cases of measles due to sustained 

transmission.60 However, there is an increasing 

trend in locally acquired measles, rising from 6 

cases in 201860 to 15 confirmed cases so by April 

2019 - 23 cases in adults and 2 cases in children.61 

During 2018, 95.5% of children in Malta received 

the first dose of MMR and 95% received the second 

dose of MMR vaccine.62 This is in contrast to 

previous years, when immunisation rates in Malta 

had dropped below the 95% uptake rate (for both 

doses) needed to prevent disease transmission. In 

fact, only 91% of children received the first dose of 

MMR vaccine and 83% received the second dose 

during 201763, although this could be a result of 

inadequate notification. This is the ideal scenario 

for breakthrough cases of measles and, in the 

absence of herd protection, the potential for 

outbreaks, as has happened in other countries.  

Indeed, the surge in measles in Europe has 

been mainly attributed to a drop in two-dose 

measles vaccine coverage below 95% and a drop in 

prevalence of individuals with vaccine-induced 

protection of measles to less than 94.4%.64 Out of 

the 14,400 reported cases of measles in Europe in 

201765 with known vaccination status, 87% were 

unimmunised, 8% had received one dose of 

measles-containing vaccine, 3% had received two 

or more doses of vaccine and 2% were vaccinated 

with an unknown number of doses.66 Immunisation 

status was unknown for 6%.66 Thirty seven percent 

of measles occurred in children under 5 years of 

age, with the highest disease burden occurring in 

children below the age of 1 year, while 45% 

occurred in patients older that fifteen years.66 

Therefore, nearly half of the measles cases in 

Europe occurred in unimmunised adolescents aged 

15 years or older, highlighting the need to identify 

and catch-up those who missed out on routine 

vaccination in childhood.  

 The resurgence of measles at a global level is 

being driven by multiple factors, including conflict, 

poor health education, lack of access to health care, 

complacency, increasing vaccine hesitancy and low 

support amongst medical personnel.67 In addition, 

vaccine coverage may be suboptimal in at-risk 

groups, including Roma, Irish travellers, orthodox 

religious communities67 and adolescent and adult 

migrants, who might be excluded from the 

immunisation catch-up initiatives provided to 

younger children.68 Failure to address vaccination 

shortfalls in vulnerable populations will create 

immunisation gaps and lead to subnational 

coverage.  

Measles is a vaccine-preventable disease 

which carries a high morbidity and mortality. 

Elimination of measles is dependent on sustaining 

herd protection and in limiting transmission during 

outbreaks. Our role as health care professionals is to 

actively encourage MMR vaccine uptake, including 

opportunistic vaccination for those who were not 

immunised at the appropriate times, address public 
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concerns, expedite the diagnosis of measles, notify 

immediately any suspected or confirmed cases and 

help in containing outbreaks.  
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Abstract 

Global climate change, now proven to occur 

under the influence of human activity, affects 

human health and illness. Aside from the risk of 

natural disasters and diminishing fresh-water supply 

and arable land, climate change maintains a 

complex relationship with both communicable and 

non-communicable forms of illness. The 

epidemiology of infectious diseases, whether viral, 

parasitic, or bacterial, has shown to change under 

the influence of climate, particularly in the case of 

vector-borne zoonoses. Non-communicable disease, 

, including allergic, respiratory, cardiovascular and 

dermatological, are also influenced by global and 

regional changes in climate. While undoubtedly of 

increasing importance, the role of the clinician in 

educating communities on the negative health 

impact of climate change, as well as the potential 

benefit of sustainable healthcare policy, are yet to 

be defined. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

. 

 

 

 

 

 

 

Background 

That climate change is real, and that it is 

anthropogenic, is now beyond doubt. Evidence to 

this effect is now in abundance: rising seas levels, 

otherwise inexplicable patterns of global warming 

over the last 50 years, reductions in arctic sea ice, 

an increase in the frequency of intense tropical 

cyclones.1 Scientists now forecast that global 

temperatures may rise between 1.4-5.8oC by the 

year 2100.2  Global climate change is caused by 

several interacting mechanisms: human production 

of greenhouse gases, stratospheric ozone depletion, 

and increasing volcanic activity.2 Since the mid-

19th century, human activities have generated 

increasing amounts of greenhouse gases, including 

carbon dioxide, methane, and nitrous oxide, 

resulting in increased average temperature.3 The 

effects of this include soil degradation and loss of 

agricultural land, desertification, loss of 

biodiversity, and declining fresh-water resources.3 

The global conversation has now shifted, with the 

focus now on the impact of climate change on 

human health, and what can be done to mitigate 

this. 

 Many of the negative effects of climate 

change are self-evident. Changing patterns of 

rainfall, leading to drought and mass dehydration in 

some areas, while fierce tropical cyclones batter 

others, puts lives at risk.4 The same can be said of 

tsunami, tectonic and volcanic activity, floods, and 

other natural disasters, the frequency of which are 

influenced by widespread climate change.4 Aside 

from deaths from drowning or trauma, natural 

disasters can damage global food supplies, leading 

to famine, and lead to large-scale migration of at-

risk populations.4 But beyond natural disasters, how 

does climate change influence the epidemiology 

and outcome of human illness? 

 

Predictions from the past 

Warnings of the potential for climate change 

to impact human health are not new. In a 1991 

paper entitled ‘Anticipated public health 

Climate change and human illness:  

a hot topic? 
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consequences of global climate change’, Janice 

Longstreth suggested that rising temperatures could 

cause decompensation in those with chronic 

cardiovascular or respiratory disease. She flagged 

up the potential for climate change to cause an 

increase in asthmatic exacerbations, lung 

malignancy, and vector-borne illnesses, while 

suggesting that the impact on forests and wetlands 

could influence the airborne concentration of 

allergens such as moulds and pollens.5 This, in turn, 

could alter the epidemiology of eczema, asthma, 

allergic rhinitis, and other atopy-related illness.5 

Rising sea levels secondary to melting polar ice 

caps could restrict habitable terrain, leading to 

overcrowded residential areas.5 Urbach et al 

indicated that increases in ultraviolet radiation 

could cause surges in skin malignancy, cataracts, 

and even alter the immune system.6 Other reports 

highlighted the potential for climate change to 

affect fertility rates, neonatal development, perinatal 

mortality, and preterm birth rates.5,7-8 Kalkstein et al 

used mathematical modelling based on global 

warming to warn of significant increases in 

weather-related mortality,9 while McGeehin et al 

proposed that mortality and morbidity secondary to 

climate change would depend on the readiness of a 

population to adapt physiologically and 

behaviourally to temperature changes. In this 

model, the elderly, young children, and those of low 

socio-economic status were shown to be 

particularly vulnerable.10 

 

Communicable disease 

Changes in temperature and rainfall patterns, 

particularly extreme weather events, enhance the 

spread of infectious diseases.11 The life cycles and 

epidemiology of infectious organisms are intimately 

related to the environment, and as such, are subject 

to the influence of climate. There is convincing 

evidence that diarrhoeal diseases increase with 

rising temperatures, with an estimated increased 

risk of 3-11% for every 1oC of environmental 

temperature rise.12 Salmonella sp. and Vibrio 

cholerae, both important causes of diarrhoeal 

disease in low and middle income countries,  

proliferate more rapidly at higher temperatures.13 

Changing rainfall patterns may cause floods, with 

subsequent epidemics of leptospirosis, 

campylobacteriosis and cryptosporidiosis.3 While 

increasing global temperatures could be expected to 

lead to a fall in Winter respiratory infections, the 

relationships between the climate and the causative 

pathogens appear to be complex. In fact, fluctuating 

temperatures may increase the incidence and 

mortality of viral respiratory infections amongst 

vulnerable populations, such as older adults and 

children.14 

 Pathogens transmitted by vectors are 

particularly sensitive to climate change, since they 

are often carried by cold-blooded intervertebrate 

hosts whose temperature reflects that of the 

environment.3 Warmer climates can present more 

favourable conditions for the completion of a life 

cycle, as in the case of mosquitos.3 In addition, 

climate change will undoubtedly cause behavioural 

changes amongst the hosts of such pathogens. Such 

changes could influence migration, feeding, and 

reproductive behaviour, with the potential to affect 

human contact with these hosts.3 A recent report 

highlighted the importance of climate change and 

exposure to prairie dogs, a common reservoir for 

Yersinia pestis, as the source of a pulmonary plague 

outbreak in Colorado.15 Statistical models defining 

the relationship between climate change and vectors 

of other bacterial diseases, such as leptospirosis, 

have also predicted predict future epidemics.16 

Tick-borne illnesses, such as Mediterranean Spotted 

Fever, have shown increases in cold regions in 

recent years, possibly as a result of rising 

temperatures that encourage egg production and 

biting behavior amongst ticks.17 Lyme disease, 

another tick-borne illness caused by Borrelia 

burgdorferi, has seen its area of endemicity and 

incidence increase in the United States.18 Dry 

weather has also resulted in significantly increased 

rates, geographic range, and infectious cycles of 

leishmaniasis in the US, potentially due to 

northward extension of the rodent reservoir and 

sand fly vectors, Lutzomyia diabolica and 

Lutzomyia anthrophora.19 Furthermore, climate 

change has been linked to increases in a number of 

infectious skin pathologies, including cercarial 

dermatitis, cellulitis and wound infections with 

Vibrio parahaemolyticus and Vibrio vulnificus, and 

melioidosis.20 

Malaria, still the most common cause of 

arthropod-borne infectious disease worldwide, has 

become endemic at higher altitudes and in new, 

formerly malaria-free tropical, subtropical and 

temperate regions. This has most probably occurred 

under the influence of global warming and 

increasing precipitation in these areas.2 The link 
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between malaria and weather patterns has been 

visible elsewhere: studies in South Asia and South 

America documented an association between 

malaria outbreaks and the El Nino Southern 

Oscillation cycle.21–23 Such an association has also 

explained similar outbreaks of dengue fever in these 

regions.24 The West Nile virus, which utilizes birds 

as a reservoir and mosquitoes as vectors, has gained 

prominence in the Mediterranean area and North 

America over recent years.25 The incidence of 

another viral infection, enteroviral hand-foot-and-

mouth disease (HFM), shows correlation with 

average temperature and rainfall, while humidity 

has been associated with HFM epidemics.26 

 

Non-communicable disease 

The influence of climate on non-

communicable disease may be less apparent. As 

alluded to earlier, a changing climate will alter 

distribution of vegetation and forestation, with a 

likely impact on pollens and other airborne 

allergens. Higher levels of carbon dioxide, together 

with a warmer climate, could cause anticipation in 

time of the onset of warmer seasons and thus of the 

concentration of aeroallergens.12 Studies in the 

Eastern Mediterranean region have shown that an 

earlier and longer-lasting presence of aeroallergens 

exacerbates allergic rhinitis, asthma, and eczema.27-

28 Increases in ambient pollen concentrations are 

associated with higher rates of allergic sensitization, 

higher numbers of emergency department visits and 

hospital admissions for asthma and allergic rhinitis, 

as well as higher numbers of physician office visits 

for allergic diseases.29  

Beyond allergy, the cardiorespiratory system 

may be vulnerable to climate change by additional 

mechanisms. A review published in 2007 by the US 

Environmental Protection Agency concluded that 

high ozone exposure owing to heat waves was 

associated with a reduction in lung function and 

exacerbation of respiratory symptoms in patients 

with pre-existing respiratory diseases, contributing 

to premature deaths in people with heart and lung 

disease.30 Warmer temperatures appear to increase 

the concentrations of air pollutants, mainly ozone 

and particulate matter that are of particular 

relevance for cardiopulmonary health.31 A case-

crossover study in England and Wales examining 

the relationship between temperature and the 

incidence of acute myocardial infarction found that 

increasing ambient temperatures above a threshold 

of 20 °C were associated with a higher risk of 

myocardial infarction occurring as early as 1 to 6 h 

after exposure.32 This link between myocardial 

infarction and higher temperatures has since been 

described further in a recent systematic review.33 

 Changes in ambient temperature and sun 

exposure would be expected to influence skin 

disease. Ozone depletion has resulted in an 

increased risk of skin cancer, while elevated 

temperatures alone could result in increased 

ultraviolet damage to skin, even without changes in 

ultraviolet light dose.34-35 A 2oC temperature rise 

may increase the number of skin cancers yearly by 

10%.36 Warmer temperatures are also associated 

with increased time spent outdoors, often without 

protective clothing or sunblock.37 Furthermore, 

warmer oceans generate larger jellyfish populations, 

with a recent systematic review confirming a 

worldwide increase.38 This puts swimmers at 

increased risk of jellyfish-related stings. 

 

Conclusions 

As our understanding of the mechanisms and 

impact of climate change improves, the knowledge-

base surrounding the influence of climate change on 

human illness will also expand. Research carried 

out in the last decade has proven correct many of 

the predictions made earlier concerning how 

climate change might affect our health, while 

revealing some surprises about the complex 

relationship between climate and disease. Both 

communicable and non-communicable illnesses 

have been shown to act under the influence of 

climate. Further research, along with close 

epidemiological surveillance of disease, will help 

shed more light on this relevant area of study, and 

may guide both health and enivironmental policy in 

the years to come. As the link between climate and 

disease becomes clearer, so will our responsibility 

as clinicians to educate patients and communities on 

the health-related dangers of unsustainable 

behaviours and global environmental change.39 
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Abstract 

Breast cancer is the most common cancer in 

women worldwide. The two main types of invasive 

breast cancer are invasive ductal and invasive 

lobular carcinoma. The most common sites of 

breast cancer metastasis encountered are liver, lung, 

bone and brain. Metastasis of primary lobular breast 

carcinoma to gastrointestinal (GI) tract is a well-

known yet rare occurrence with reported incidence 

ranging from 2% to 18%. We report four such cases 

of invasive lobular breast carcinoma metastasizing 

to the GI tract, and review the literature.  
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Introduction 

Breast cancer is the most common cancer in 

women worldwide. According to the Global Health 

Estimates, World Health Organization 2013, breast 

cancer was responsible for over 508 000 deaths in 

2011. Women in Western Europe saw greater 

incidence of breast cancer, 89.7 per 100,000, when 

compared to women in Eastern Africa where the 

incidence of breast cancer was 19.3 per 100,000.1  

The two main types of invasive breast cancer 

are invasive ductal carcinoma comprising 80% of 

invasive breast cancers, and invasive lobular 

carcinoma accounting for about 10%.2 Most 

commonly breast cancer is known to metastasize to 

the liver, lung, bone and brain. In addition to these 

common sites, the propensity of invasive lobular 

carcinoma to metastasize to extra hepatic 

gastrointestinal (GI) sites, peritoneum, and adnexae 

has been well reported in the literature.3-6,11 Despite 

this, metastasis of primary lobular breast carcinoma 

to GI tract is a rare occurrence, with reported 

incidence ranging from 0.7% to 18%. The stomach 

is the most commonly affected organ and metastasis 

here most often presents as linitis plastica.3,4,8,10,12,19 

The finding of GI tract metastasis as the first 

presentation of breast carcinoma is particularly 

uncommon, but does occur.3 We report four cases 

of primary breast carcinoma metastasizing to GI 

tract, with one of the patients being diagnosed with 

primary breast cancer and GI metastasis 

synchronously. Our patients experienced a wide 

range of gastrointestinal symptoms varying from 

vague discomfort and loss of appetite to severe 

abdominal pain, nausea and vomiting.  

Gastrointestinal metastasis of infiltrating 

lobular carcinoma of the breast:  

Four case reports and literature review 
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Case Presentations 

 

Case presentation 1 

A 67-year-old female presented to our 

outpatient clinic in view of severe weight loss and 

loss of appetite.  No other associated symptoms 

were reported. On physical examination she was 

found to have a palpable, non-tender epigastric 

mass, accompanied by left breast deformity with an 

underlying breast lump. When questioned further, it 

transpired that the left breast mass had been present 

for 20 years, during which she never sought medical 

attention. CT study revealed small ill defined 

hypodense lesions in the liver due to possible 

metastasis, thickening of the wall of the stomach a 

17 mm round lesion between stomach, splenic vein 

and spleen, and rectal wall thickening accompanied 

by pelvic ascites. Also of note was the finding of 

collapsed of sixth thoracic vertebra and irregular 

bone texture of thoracic vertebrae 5 and 11 and the 

second lumbar vertebra.    

OGD confirmed the CT results noting a thick, 

rigid stomach wall suggestive of linitis plastica 

extending from the oesophaghogastric junction 

(OGJ) to the pylorus. Biopsy of the breast mass 

revealed invasive lobular carcinoma grade II, 

estrogen receptor (ER) and progesterone receptor 

(PR) positive and Her 2 and E-cadherin negative 

Endoscopic biopsy demonstrated metastatic 

mammary lobular carcinoma expressing cytokeratin 

7 (CK7) and ER receptors, with cytokeratin 20 

(CK20), the homeobox intestinal differentiation 

factor CDX2, and E-Cadherin negative (Figure 1). 

The rectal thickening found on the CT scan was 

suggestive of metastasis to the rectum, however this 

was not confirmed by biopsy due to patient’s 

unwillingness to undergo the procedure.  

The patient was referred to oncology and 

chemotherapy was initiated.  

 

 

 

Figure. 1: Stomach biopsy specimen stained with H&E, showing extensive infiltration of the lamina propria by 

malignant decohesive epithelial cells, consistent with metastatic mammary lobular carcinoma. 
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Case Presentation 2  

A 56 year old female presented to the 

outpatient clinic with a five-day history of 

constipation, colicky abdominal pain, nausea and 

vomiting. Nine years prior to this presentation the 

patient had undergone a wide local excision and 

axillary clearance for a left breast lump. 

Postoperative histology showed invasive lobular 

carcinoma, grade II, ER positive with no metastasis 

to axillary lymph nodes. She was subsequently 

treated with radiotherapy to the left breast and five-

year course of Tamoxifen. Seven years later patient 

was diagnosed with regional metastases and treated 

with radiotherapy to cervical, pectoral and internal 

mammary regions followed by a course of 

chemotherapy. 

CT scan of abdomen and pelvis showed 

multiple dilated ileal loops with a transition point in 

the distal ileum and a moderate amount of ascites. 

At laparotomy small bowel stricture was identified 

and resected together with a peritoneal nodule. 

Histological sections from small intestine 

confirmed diffuse infiltration by a grade III invasive 

lobular carcinoma (Figures 2a and 2b), which 

involved the whole thickness of the intestinal wall 

with widespread vascular and perineural invasion 

and lymph nod metastasis. The peritoneal nodules 

examined revealed the presence of metastatic 

lobular carcinoma. The tumor was found to be ER, 

PR, Her2 and E-cadherin negative. The patient 

underwent chemotherapy treatment. 

 

 

 

Figures 2a and 2b: Sections from the small intestine stained with H&E, showing diffuse infiltration by grade 

III invasive lobular carcinoma involving the whole thickness of the intestinal wall. 
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Case presentation 3 

An 88-year-old female presented to the 

outpatient clinic in view of large (8x5x3.5cm), firm, 

and mobile mass in the right axilla associated with 

right nipple retraction. Right axillary excisional 

biopsy was preformed, which showed ER positive, 

infiltrating metastatic adenocarcinoma from a 

primary breast carcinoma. The patient underwent 

radiotherapy to the right breast and axilla, and 

hormonal treatment of Tamoxifen was initiated with 

good response. Follow up radiological studies 

revealed no spread and no distant metastases. 

Eleven years later the patient presented to the 

Emergency Department with persistent nausea and 

vomiting. Upper GI follow through showed an 

obstructing stricture in the distal duodenum and 

duodeno-jejunal flexure. Exploratory laparotomy 

showed a tumour obstructing the small bowel at the 

duodeno-jejunal flexure, para-aortic 

lymphadenopahy and deposits on anti-mesenteric 

border of jejunum. Biopsy of the stricture was 

taken, and gastrojejunostomy fashioned. Histology 

revealed metastatic lobular breast carcinoma to GI 

tract (Figure 3).  

 

 

Figure 3: Histology specimen from the duodeno-jejunal flexure stained with H&E, showing metastatic 

adenocarcinoma from breast primary. Tumour cells can be seen in the bowel mucosa surrounded by 

inflammatory cells. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case Presentation 4 

A 52 year old female with a history of right 

mastectomy with axillary clearance for invasive 

lobular cancer metastasizing to 6 out of 29 axillary 

lymph nodes 6 years prior, presented with epigastric 

discomfort and 20 kg weight loss in 3 months. In 

view of her history and raised Ca 125, a CT scan of 

thorax, abdomen and pelvis were preformed which 

demonstrated an irregularity at the gastroesophageal 

junction and edema of the wall of the stomach with 

free pelvic fluid. Multiple osteolytic bone lesions 

were also noted in the spine and pelvis. 

Oesophagogastroduodenoscopy (OGD) and 

endoscopic gastric cardia biopsies were carried out. 

The histology confirmed metastatic lobular breast 

carcinoma ER, HER2, cytokeratin 7 (CK7) and 

gross cystic disease fluid protein 15 (GCDFP-15) 

positive, and PR, cytokeratin 20 (CK20), 

lymphocyte common antigen CD45, and E-cadherin 

negative (Figure 4). Cytology of free peritoneal 

fluid during the staging laparoscopy demonstrated 

adenocarcinoma. The patient was referred to 

oncology for further treatment.  
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Figure 4: Gastric cardia biopsies. Neoplastic cells infiltrating lamina propria, arranged in trabecules and 

single-cell lines as shown.  Atypical epithelial cells are ER and HER2 positive. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

The expected site of breast cancer metastasis 

commonly includes lung, liver, bone and brain. 

However, invasive breast carcinoma of lobular 

pathology, in addition to metastasizing to the listed 

sites, also has a propensity to metastasize to unusual 

areas such as GI tract, peritoneum and adnexa.6 

This difference in metastatic pattern of lobular and 

ductal carcinoma was demonstrated by Borst et al. 

who analyzed the rates of metastasis of invasive 

lobular vs. invasive ductal carcinoma and were able 

to show that rate of metastasis to the gastrointestinal 

tract (4.5% vs 0.2%), gynecologic organs (4.5% vs 

0.8%), peritoneum-retroperitoneum (3.1% vs 0.6%), 

adrenal glands (0.6% vs 0%), bone-marrow (21.2% 

vs 14.4%), and lung-pleura (2.5% vs 10.2%) were 

significantly different (p<0.05).21 The time interval 

from diagnosis of primary breast cancer to 

metastasis to GI is up to 30 years.14  

The reported incidence of invasive lobular 

carcinoma metastasis to GI tract ranges from 0.7-

18%.8,12 The stomach seems to be the most 

common site of metastasis. During the year 2000, 

Taal et al. retrospectively evaluated 51 patients with 

metastatic gastric carcinoma and found that 83% of 

patients with gastric involvement had lobular breast 

cancer as a primary histological subtype.16 Similar 

findings were observed by Almubarak et al. who 

completed a single institution retrospective study of 

35 patients with metastatic breast carcinoma to the 

stomach and found that 97% of the gastric 

metastasis from a breast cancer was derived from 

invasive lobular carcinoma. In lobular breast 

carcinoma, gastric metastasis most often presents as 

linitis plastica, while metastatic ductal breast 

carcinoma exhibits a nodular pattern.4,8,10   

What gives metastatic linitis plastica its 

appearance is a diffuse infiltration of gastric wall by 

poorly differentiated tumor cells, resulting in 

reactive fibrosis.9 As in our case, metastatic linitis 

plastica is usually diagnosed by endoscopy and 

endoscopic biopsy, although CT plays an important 

role in diagnosing metastases beyond the stomach. 

Endoscopic findings may present in 3 different 

patterns: localized lesions (18%), diffuse infiltration 

(57%), and external compression at the cardia or 

pylorus (25%).16 When taking a biopsy during 

endoscopic procedures it is important to take deep 
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biopsies due to the observation that  diffuse 

infiltration is predominantly seen within the 

submucosa and muscularis propria.9  

The differentiation between the primary breast 

cancer metastasis to GI tract and primary gastric 

cancer is of upmost importance, as the treatment 

options will differ greatly. It may be difficult to 

distinguish between primary and metastatic lesions 

using only histology. In some cases metastasis of 

lobular breast carcinoma mimics primary gastric 

adenocarcinoma by producing signet ring 

morphology, making it almost indistinguishable 

from primary gastric linitis plastica. Therefore, 

immunohistochemistry can be of great help in 

determining the accurate diagnosis.18  

Symptoms elicited by metastasis to GI tract 

are variable ranging from vague abdominal 

discomfort to acute GI symptoms. Symptoms 

encountered most often are weight loss, early 

satiety, nausea, vomiting and abdominal pain, 

however, incidental finding of metastases in 

asymptomatic patients is also common.7,11 Taal et 

al. in review of 51 patients found that most 

common presentation was anorexia (71%), followed 

by epigastric pain (53%), and vomiting (41%).16 

Metastasis to the GI tract from invasive 

carcinoma of the breast represents evidence of 

systemic disease and as such it is primarily treated 

with chemotherapy, hormonal therapy or 

combination of the two. A partial remission with a 

clear palliative effect was demonstrated in only 

46% of patients receiving systemic therapy with no 

obvious difference in response rates between 

hormonal treatment and chemotherapy. Surgical 

intervention is reserved for complications such as 

bleeding or obstruction.15-16,18 The choice of 

treatment depends on the presenting symptoms, age, 

general condition, receptor status, and previous 

systemic treatments.20 Advanced age at diagnosis 

and gastric metastases has a negative effect on 

survival, whereas treatment with systemic 

chemotherapy or Tamoxifen carries a positive effect 

on survival.19 McLemore et al reported that surgical 

intervention did not have a significant effect on 

survival (28 vs. 26 months).19 Some survival benefit 

was seen in a select group of patients with 

metastasis only to the GI tract that underwent 

palliative surgical resection. Surgical intervention 

should be reserved for palliation, or may be a 

reasonable choice in cases of solitary resectable GI 

tract metastases. Appropriate systemic treatment for 

metastatic breast carcinoma is the preferred 

treatment. 

The reported median survival of patients 

undergoing systemic treatment for metastatic breast 

cancer to the stomach and gastrointestinal tract 

varied between 10 and 28 months.17,29,22  

 

Conclusion 

When a patient with a history of breast cancer 

presents with gastrointestinal symptoms, or an 

apparent primary gastric cancer is diagnosed, a high 

index of suspicion for a potential breast cancer 

metastasis has to be maintained. The differentiation 

between breast cancer metastasis from primary 

gastric cancer is of upmost importance, as the 

treatment options of the two differ greatly. 

Furthermore, increased awareness of the possibility 

of breast cancer metastasis should be observed in 

females without history of breast cancer who are 

diagnosed with diffuse-type gastric cancer or 

gastrointestinal carcinoma of unknown origin.  
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Abstract  

Background: This case report represents a 

variation from the typical characteristics of an 

uncommon cardiothoracic pathology, i.e rib 

chondrosarcomas. Usually this pathology is seen in 

patients over 40 years of age and grows relatively 

slowly, taking around 2 years to present clinically.  

Case Presentation: Our patient was an 

asymptomatic and healthy 27 year old male who 

presented with a large right sided thoracic mass. CT 

(Computed Tomography) scaning revealed an 

inhomogeneous lesion around 6cm in diameter, 

arising from the 8th right rib, with no obvious signs 

of aggressive type of growth and no evidence of 

metastatic spread. The decision was taken to excise 

the lesion based on clinical and radiological 

evidence. Histopathological analysis was carried out 

at two centres and reported a Grade II 55mm x 48mm 

x 43mm show with a variably cellular tumour 

consistent with chondrosarcoma.  The case was 

discussed with the oncological team who advised no 

need for further treatment given histology and 

radiological report, except clinical and radiological 

surveillance.  

Conclusions: Chondrosarcomas are the 3rd 

commonest type of bone tumour however it is 

considered rare for them to originate from the 

ribcage in a young individual over a relatively short 

time span. CT scanning is considered the gold 

standard image and surgery as the main form of 

management. 
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Background 

Chondrosarcomas represent a heterogenous 

group of bone tumours, common trait being the 

ability to produce chondroid matrix.1 The majority of 

these tumours arise from the pelvis or long bones.2-4 

Malignant primary tumours of the thoracic wall 

account for 4.5-8% of all bone tumours with 

chondrosarcomas representing 40%.5  Biological 

behavior varies according to site and grade.2 CT 

scanning is considered to be the gold standard for 

diagnosis and surgical planning1, with the 

commonest finding showing a low density mass with 

coarse calcifications3. We report a case of a 

chondrosarcoma located on the right 8th rib, in a 

young healthy male patient, whose only complaint 

was the rapidly growing mass.  

 

Case Presentation 

27 year old Caucasian patient, presented to the 

emergency department, complaining of a lump he 

noted on his right side of his chest. The lump grew 

from non-palpable to palpable over a timespan of 2 

months. It was not painful, did not discharge and had 

visible punctum. No history of trauma was given and 

it was not affecting his daily activities.  

Patient claimed he regularly smokes 2 packets 

of tobacco a day but did not note any worsening 

shortness of breath, cough, sputum, fever or weight 

loss.  

Patient had no prior medical or surgical history. 

He worked in the delivery system and lived with his 

mother. A family history of high blood pressure and 

diabetes was present. 

On examining the patient cardiovascular 

examination revealed normal heart sounds and 

bilateral vesicular air entry despite his smoking 

habits. Abdominal examination revealed a 3 finger 

Atypical presentation of a Rib Chondrosarcoma 
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breath hepatomegaly but no signs of jaundice or 

other stigmata of hepatic pathology. 

The lesion itself was found to be located on the 

right side of the lower chest wall. It was medial to 

the mid-axillary line with no obvious signs of 

erythema. The lump was solid in nature, non-tender 

and had a well defined smooth border which could 

be traced as originate from the 8th right rib. 

Routine blood results were taken including a 

Full blood count and inflammatory markers- which 

failed to show signs of ongoing inflammatory 

process. 

A Chest X-ray was ordered and exhibited a 

solid mass originating from the lower right chest wall 

(Figure 1). This was followed by a CT scan to get 

more detailed radiological information. 

The CT report commented on the presence of 

an inhomogeneous mass about 6cm in diameter, 

arising form the 8th right rib with no obvious signs 

of aggressive type of growth. Note was also made of 

the mass pushing on the right liver lobe (Figure 2,3).  

Our main differential was some form of rib 

tumour, suspecting a rib chondroma or 

chondrosarcoma. 

 

Surgery  

The decision was taken to remove the tumour 

surgically by the cardiothoracic department. This 

involved using a general anaesthetic to gain access to 

the lesion. The lesion in theatre was noted to be a 

well defined mass originating from the 8th right rib. 

It was highly vascular and there was no indication 

that the mass was in contact with the rib superior to 

it (Figure 4). Medially the mass was abutting the 

right liver lobe and was displacing it but again no 

signs of obvious liver involvement was noted. The 

lesion was removed together with a 4cm segment of 

unaffected bone medially and laterally (Figure 5).  

The defect created was reinforced using non-

absorbable sutures and the lesion was sent to 

histopathology and a chest drain was inserted.  
 

Histology report 

Macroscopic: A rib segment which measures 

95mm in length and 10mm in diameter. A firm, 

nodular, lobulated tumour occupies the middle third 

of the rib. The tumour measures 55mm x 48mm x 

43mm and is 27mm away from the closest surgical 

margin. The tumour has a diffusely homogenous 

chondro-myxoid cut surface. 
 Microscopic: Sections from the rib lesion 

show a variably cellular tumour composed of 

atypical chondrocytic cells set in a predominantly 

chondroid tumoural matrix. The chondrocytes 

exhibit mild-to-moderate nuclear pleomorphism and 

both binucleate and trinucleate forms are readily 

identified. However, no appreciable mitotic activity 

is present. In areas, neoplastic non-mineralised and 

mineralised osteoid formation is seen, in which 

entrapped tumour cells are present. Mucomyxoid 

degeneration of the stroma is visualised in areas. The 

tumour focally infiltrates the bone marrow 

(Figure6,7,8).  

 

Diagnosis 

Excision of right 8th rib tumour: 

Chondrosarcoma, grade 2. 

 

Oncology  

The results were then discussed with the 

oncological team who advised, that chemo-

radiotherapy or further resections were unnecessary. 

 

Discussion 

Chondrosarcomas are considered to be very 

rare malignant tumours when growing from the ribs. 

Typically they present in an older age group, 

however the patient in this case was 27 years at the 

time of presentation.1,6 Described as slow growing, 

the patients’ tumour grew from clinically palpable to 

pre-resection size in less than 2 months.  

Diagnosing rib chondrosarcomas involves a 

combination of clinical and radiological 

investigations. With respect to imaging, CT is 

considered to be the golden standard, even though 

most lesions will likely been seen on a plain chest X-

ray.6 In fact biopsy is not required prior to surgery, 

highlighting the importance of CT imaging to help 

deciding to proceed with surgical intervention as the 

next step.  

The most effective treatment is surgical 

resection with a healthy surgical margin as was done 

in the situation of our patient3, with adjuvant 

chemo/radiotherapy therapy not playing a major role 
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in managing these sort of tumours.5  The outcome 

from surgical management for rib chondrosarcomas 

is more favourable when compared to 

chondrosarcomas originating from other sites in the 

body; with a 5 year mortality quoted at 10%, local 

recurrence at 17% and metastatic rate of 12%.6 The 

oncological outcome after surgery is worse in tumors 

>5 cm, in tumors with positive resection margins and 

grade 3 chondrosarcoma.7 The patient post 

procedure will require physical examination and 

imaging chest X-ray every 3-6 months for the first 5 

years. This constitutes the final part of the 

management plan, surveillance and monitoring.  

 

Figure 1:  Lesion seen on AP CXR located in the distal portion of the right rib cage 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2:  Sagittal CT scan showing lesion growing from the 8th right rib 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

28



 

 

 

 

Case Report    

 

Malta Medical Journal     Volume 31 Issue 02 2019                                                                                                                                                                             

 

 

Figure 3: Coronal CT scan showing extent of lesion compressing the right lobe of the liver 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Intraoperative view of the tumour 
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Figure 5: Gross histological specimen 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: H&E stained slide at x200 magnification which demonstrates the chondroid matrix of the tumour, in 

which are set numerous neoplastic chondrocytes 
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Figure 7: H&E stained slide at x400 magnification. The atypical nature of the chondrocytes wherein the 

neoplastic cells are pleomorphic, hyperchromatic and have a somewhat stellate morphology. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: H&E stained slide at x200 magnification. Foci of calcification were also present within the tumour 

which, in areas, appeared somewhat ossific in nature, which is what prompted referral of the case abroad for 

further differentiation between chondrosarcoma (within which one is not allowed ossification from a 

histopathological standpoint) and chondroblastic osteosarcoma. 

This differentiation is not easy and is aided by molecular and genetic tests (eg: IDH mutations) which are not 

performed locally. 
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Conclusions 

Chondrosarcoma represent a heterogeneous 

group of malignancies. Chondrosarcomas account 

for 20% of bone sarcomas, of which 3.1% arise from 

the chest wall and 1.8% from the rib. There is a slight 

male predominance with mean age 47±17.2years.7 

Surgical resection of both primary and recurrent 

chondrosarcoma of the rib is effective and the 

mainstay method of treatment.  

 

Learning Points:  

•  Chondrosarcomas are the 3rd commonest type 

of bone tumour however it is extremely rare for 

them to originate from the ribcage in a young 

individual over a relatively short time span. 

• CT scanning is considered the gold standard 

image and surgery as the main form of 

management. 

• Aim is to achieve good resection margins to get 

R0 resection. Oncological management in the 

form of chemo-radiotherapy is rarely beneficial 

and active surveillance with progressively 

longer intervals form the crux of patient 

management. 
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Abstract 

Retinal dystrophies constitute a diagnostic 

challenge in view of their rarity, wide range, and 

overlapping features, usually requiring multimodal 

investigations to establish the diagnosis.  It is 

important to assess the inheritance pattern, and 

provide the patient with prognostic information.  

Treatment is limited.   
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Case 

A 37-year-old female presented for a routine 

eye test.  She was asymptomatic.  Fundoscopy  

revealed bilateral symmetrical widespread 

subretinal deposits, as shown in the colour photos. 

 

Discussion 

A provisional diagnosis of benign familial 

fleck retina was made based on the characteristic 

appearance described elsewhere.1 It is usually 

autosomal recessive, but autosomal dominant 

inheritance has also been reported.  It is the only 

case known in Malta, however retinal screening of 

family members of proband was not carried out.  

The patient will be observed and no deterioration in 

vision is expected.  The fovea is usually not 

involved in this condition, so this case is atypical.  

Despite the presence of foveal flecks, the patient 

was asymptomatic, typical of this condition. Retinal 

flecks may be misdiagnosed as drusen or exudates, 

and are found in several fundus dystrophies.  

Pattern recognition is the primary method of 

establishing a diagnosis of benign familial fleck 

retina.    

 

Figure 1: Fleck retina, right eye 
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Figure : Fleck retina, left eye 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image description 

A multitude of yellowish, granular, ill-defined 

subretinal lesions in a mosaic pattern, mostly 

confluent, and some separated by normal retina.  

The macula, including the fovea, was heavily 

involved, but the peripapillary area was relatively 

clear.  The extramacular area to the periphery was 

also similarly involved, but the lesions were smaller 

and more widely separated.  The retinal vessels and 

disc are normal.   
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Abstract 

The patient is a 54 year old, presenting with a 

4 month history of worsening lower back pain, 

radiating to both lower limbs.  CT Thorax 

Abdomen and Pelvis was carried out which showed 

a 6.2cm dense fluid density lesion in the spleen.  

The case was discussed at the multidisciplinary 

team meeting and open splenectomy was carried 

out.  Histological diagnosis was consistent with an 

infarcted littoral cell angioma. 
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Littoral cell angioma is a rare vascular tumour 

unique to the spleen, originating from cells lining 

the venous sinuses of the normal spleen.1 It was 

first described by Falk et al. in 1991.2 The majority 

of cases have been composed of multiple nodules of 

varying sizes in the spleen, benign and 

asymptomatic in nature.3  

 

Case Report:   

The patient is a 54 year old female, presenting 

with a 4 month history of worsening lower back 

pain, radiating to both lower limbs.  The pain was 

associated with parasthesia, weight loss and loss of 

appetite.  She was noted to have a high white cell 

count and C-reactive protein.   

A Computerised Tomography (CT) Scan of 

the Thorax, Abdomen and Pelvis was carried out 

which showed a 6.2cm dense fluid density lesion in 

the spleen.  This demonstrated peripheral 

enhancement with internal septations.  There was 

no intraperitoneal rupture.  The splenic capsule was 

intact and there was no subcapuslar extension.  No 

further splenic lesions noted.  The main differential 

diagnoses were splenic abscess, hydatid cyst and 

neoplastic tumour.    

The CT Scan also showed bilateral 

sternoclavicular joint erosion with osteitis, multiple 

endplate sclerotic foci and bilateral sacroilitis.  

These findings explained the symptoms that the 

patient presented with.  She was diagnosed with 

SAPHO syndrome (synovitis, acne, pustulosis, 

hyperostosis and osteitis) and referred to 

rheumatology.   

Ultrasonography of the splenic lesion revealed 

a heterogenous lesion with a well-defined wall, 

internal septations and cystic areas, in keeping with 

an abscess.  The patient was started on intravenous 

antibiotics and an ultrasound-guided drainage of the 

abscess was carried out.  A sample of pus was sent 
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for microscopy, culture and sensitivity.  Microscopy 

showed few polymorphs and no bacteria were seen 

or cultivated. The case was discussed at the 

multidisciplinary team meeting and open 

splenectomy was planned for the patient for definite 

diagnosis of the splenic lesion.   

Histology showed a spleen measuring 100mm 

X 78mm x 75mm.  On sectioning there was a well 

circumscribed lesion measuring 50mm in maximum 

dimension.  The lesion was partly cystic and partly 

solid.  The cystic component contained garish, 

yellow viscous material and solid component had a 

pale yellow cut surface.   

On microscopic examination, the lesion 

consisted of abundant necrosis, acute and chronic 

inflammatory cells.  Admixed amongst the necrotic 

debris and most prominent at the interface between 

viable splenic tissue and the necrotic area were 

plump vaculated histiocyte like cells, containing 

eosinophilic material.  The background spleen 

appeared unremarkable.  The cells were highlighted 

by CD68, CD31 and are negative for CD34 

(different pattern of staining which highlights 

vessels).  Stains for MNF116, CD1a were negative.  

S100 probably highlighted endogenous activated 

macrophages.  Special stains for iron, fungal 

organisms and acid fast bacilli were negative.  

Diagnosis was consistent with an infarcted littoral 

cell angioma. 

 

Literature review: 

This tumour occurs mostly in middle-aged 

men and women and has equal sex distribution.1  

Several studies have shown associations of littoral 

cell angioma of the spleen with immunological or 

congenital disorders such as Crohn’s disease, 

Wiskott-Aldrich syndrome, Epstein syndrome, 

lymphocytic colitis, ankylosing spondylitis, 

Gaucher’s disease, myelodysplastic syndrome, 

chronic glomerulonephritis or aplastic anaemia.4  

Moreover, one-third of cases are associated with 

tumours of visceral organs such as colorectal, renal, 

hepatocellular, lung and pancreatic adenocarcinoma 

and therefore close clinical follow-up of these 

patients is recommended.5 

Differential diagnosis of multinodular 

splenomegaly includes multiple haemangiomas, 

lymphangioma, hamartoma, haemangiopericytoma, 

hemangioendothelioma, angiosarcoma, lymphoma, 

metastatic disease, Kaposi’s sarcoma and 

disseminated infections caused by fungi, 

mycobacteria, pneumocystis carinii and 

sarcoidosis.6   

Radiological findings are rarely sufficient for 

making a definite diagnosis of littoral cell angioma 

of the spleen.7 On ultrasound examination, the 

appearance of these tumours is variable.  It includes 

mottled ecotexture without discrete lesions as well 

as isoechoic, hypoechoic and hyperechoic lesions.8  

On abdominal CT Scans, littoral cell angioma 

typically manifests as multiple hypoattenuating 

elsions that enhance homogeneously or 

inhomogeneously as these are vascular tumours.9  

On Magnetic Resonance Imaging (MRI), the 

nodular lesions of littoral cell angioma typically 

appears markedly hypointense with both T1 and T2 

weighted pulse sequences.  This reflects the 

presence of haemosiderin in the lesions due to the 

haemophagocytic capacity of the neoplastic cells.3  

The gold standard treatment is splenectomy.  

Reports of other treatements including 

glucocorticoids and angioembolisation have been 

published.1 The definitive diagnosis is made on 

histology and confirmed with 

immunohistochemistry.  There is a mixture of 

papillary and cystic areas.  Neoplastic cells derived 

from normal splenic lining-littoral cells form the 

lining of these papillary and cystic areas.10 This 

neoplasm has features of both endothelial and 

histiocytic differentiation with the typical and 

characteristic immunohistochemical pattern of 

littoral cell angioma being CD31, CD68, CD163, 

CD21, FVIII antigen positive;  CD34, CD8 

negative.7,10  

Littoral cell angioma is a benign tumour of the 

spleen, which may be associated with malignancy, 

immunological and congenital disorders.  The 

treatment of choice is splenectomy.  The imaging 

features of many other splenic neoplasms may 

mimic those of littoral cell angioma but in such 

cases diagnostic signs and symptoms are usually 

present.  In cases of incidental finding of splenic 

mass on imaging and the patient has no associated 

signs or symptoms, littoral cell angioma should be 

suspected. 
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