Meet Our Team
Taanya Shenbaga Kumar (Co-Founder, Co-Head, Editor & Designer)
“First of all, I am very thankful to the opportunity provided to me and Aisha for starting the MDVJ. Over the time in which we
organised and completed the MDVJ, I have learnt a lot from our Editorial team, contributors and from my duty as the Head of
MDVJ. Working in a team of six to get all the articles edited, assigning roles to people, and contacting and organising tasks for
different aspects of the MDVJ were all challenging yet rewarding jobs, and looking back at the final product of all our hard
work, I feel thankful and proud of each and every member involved in the making of the MDVJ. Accomplishing the publication
of this journal means a lot to me, and I hope whoever is reading this journal finds it useful for either choosing their university
course, research, or for wider reading and more... or perhaps even find a love for the medical and dental fields that are and
will forever be evolving with time. I am glad that I could finish Year 12 alongside the completion of MDVJ and I look forward to
similar opportunities in the future, during my last year in school. “

Aisha Yaqoob (Co-Founder, Co-Head and Editor)
“When we first started the MDVJ, there was a lot of uncertainty as to whether we could arrange and finish the
MDVJ on time for publication. The numerous emails, the never-ending tasks, the constant typing and editing of
articles; it all seemed impossible to balance alongside our A-Levels. However, we were privileged to have such an
amazing team working with us, despite having their own studies and commitments to do. Isabella, our Chief Editor, who worked tirelessly to edit the articles; our Editors –Umamah, Chris and Carol – who also worked overtime
on the editing process for the articles; our Illustrator, Mariam, who, despite falling sick, produced a beautiful cover
page for everyone to view, and of course, our contributors, who made such creative and intriguing articles that
formed our MDVJ. I hope everyone’s journey as a member of the MDVJ was insightful and beneficial to them, and
thank you all once more for all your work in the making of Bolton School’s MDVJ .”

Isabella Li (Chief Editor)
“At first, I thought that being an editor would be a test of how much English grammar and punctuation I could
remember from my year 6 SATs. However, this was only partially true. I also gained very valuable knowledge and
skills from being an editor. From reading the wide varieties of enriching articles on medical treatments to the argumentative and debatable ethical articles, this role broadened my view of the health sector, and even dipped
into the law sector of healthcare. When I later became the Chief editor, I improved many skills to do with organisation, for example, time management skills, teamwork skills and communication skills. I am sure that the other
members of the Editorial team also learnt plenty from this experience, and I would like to thank and congratulate
our team for the completion of MDVJ. Overall, it has been a very rewarding learning experience for me and I’m
grateful for this opportunity provided to me by MDVJ. “

Umamah Ifkar

Chris Williams

Carol Habib

Mariam Seedat

Editor and

Editor

Editor

Illustrator

Designer

A.I. and Telehealth: a doctor’s aid or a human
substitute?

By Taanya Shenbaga Kumar, Year 12
Medicine Contributor

As various branches of medicine are progressively improving, new methodologies, patient care and advanced diagnostics
have also increased proportionally in quality and quantity globally. The increasing demand for doctors, allied healthcare
workers and health services have also heavily impacted the structure, economy and quality of services provided by
healthcare professionals across the globe. However, healthcare systems around the world advanced throughout the decades, as significant changes were implemented in response to factors, such as: technological innovations, treatment satisfaction and discovery of new medical conditions. With all advancements considered, the key aims behind changing medical
practices revolve around better patient care and safety, which differs based on national needs and the healthcare system.
Hence, some of the main foreseeable future developments in the medical practice that may occur are Telehealth and Artificial Intelligence (AI).
Telehealth is the use of telecommunication computer technologies to have real-life, two-way communication between a
doctor and their patient for evaluation, and provide diagnosis, consultation and treatment for patients without any face-toface appointments(1). Technological devices, like smartphones, have played a huge role in contacting healthcare workers
for decades. However the recent growth in telecommunication, specifically in the medical field, suggests the dependence
of medical urgency and information transmission on the use of technological devices. The most recent example is during
the COVID-19 Pandemic, where GPs used video consultation or phone calls for appointments, even though face-to-face
consultations were suggested to patients if they present no COVID-19 symptoms(2). These arrangements during COVID-19
prove how Telehealth has caused a massive impact for medical practice, by shining light to possible use of calls and video
consultations to treat patients from afar.
A possible method for surgery could be via combining Robotics surgery (a form of AI in medicine) and Telecommunication
to perform surgeries, giving patients a wider access to medical professionals worldwide. The da Vinci Surgical Systems are
pioneering systems that are used by surgeons for robotic-assisted surgery, which allow efficiency and finesse, also used for
various procedures(3). Currently, the systems are still prone to errors, nevertheless they have proven to be useful for surgeries. Incorporating telecommunication into surgical systems may prove to help connect international specialists, expanding the discussion of knowledge and ideas between the doctors and providing better-guided treatments for the patient.
Additionally, the combination of Robotics and Telehealth may be used in surgery, as, if technology allows, an overseas specialist may control the Surgical system and operate on the patient using Virtual Reality technology combined with console,
similar to da Vinci Surgical systems, which doesn’t require the doctor to fly overseas to operate on the patient, reducing
time for the surgery(4). Another doctor on sight would also manage the surgery and supervise for any errors or issues within surgery. Multiple uses of such technology may reduce stress for surgeons due to improved treatment conditions, along
with discussions with doctors worldwide, introducing a new chapter of surgery for surgeons. Therefore, many different
techniques can be made, which leads to various early diagnosis, analysis and treatment measures for patients.
Overall, doctors will have access to many more options, due to the research by scientists and doctors globally, reshaping
our perspective of medical conditions and its treatment, and causing doctors to practice medicine in a more reliable and
methodical way for the patient. I envision that possible cures and improved communications between doctors worldwide
will remarkably reduce the number of lethal and unpleasant conditions that threaten humankind and provide both the
patient and the doctor with safety, reliability and tranquility regarding medical conditions and the practice of medicine.
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How will doctors practice medicine in 2032?

By Isabella Li, Year 12
Medicine Contributor

In 2032, doctors will practice medicine with innovation, social intelligence and the ability to solve complicated problems. This allows them to utilise technological advancements, provide patient-centred treatments and face challenges
such as new diseases.
Doctors will practise medicine with innovation in 2032 as new emerging technologies will reshape the practice of medicine. Technologies provide more accurate diagnosis; for example, artificial intelligence trained by the deep learning system allows earlier diagnosis of lung cancer (9) Technology also enhances treatments, for example, the development of cancer vaccines that target each
patient’s individual tumour given in the form of mRNA, and potentially treating genetic diseases like Cystic fibrosis using gene therapy to alter genetic defects (1). Based on such enhancements and the needs of individual patients, doctors should innovate personalised treatment methods, by deciding which treatment to use (for example cancer vaccines or chemotherapy) and how to deliver
the treatment. This shows how doctors should use innovation, aided by technological advancements, to cultivate better and more
personalised treatments. As technology continues to be improved, doctors acclimatise to technology by developing lifelong learning skills and innovation, whilst working alongside the evolving medical field.
Doctors will also practise medicine using social intelligence in 2032, as treatments must be patient-centred. Social intelligence
means the ability to understand emotions and manage interpersonal relationship with empathy at its core. Although patient experience is increasingly emphasised, and despite the NHS values and The Health And Social Care Act 2008 requiring compassion and
commitment to quality of care and provide patient-centred treatment that is based on the patient’s needs and preferences, medical schools only educate communication skills and emphasise detachment and objective clinical neutrality, thus the understanding
of empathy is inadequate in medical students and professionals (3,4). A survey from Schwartz Centre for Compassionate Care
showed that 63% of the physicians and nurses and 42% of patients believe that there has been a significant decline in emotional
support from medical professionals (8). To achieve patient-centred treatment, doctors need to communicate with patients and act
as a team, with patients and colleagues, to fully understand the mental and physical needs of patients to determine the most suitable treatment (5). They should also take a leadership role in the treatment procedure whilst empowering individual decision making (6). Therefore, social intelligence is crucial for medical practice in 2032 so doctors acknowledge the person behind the condition
they’re treating and adapt to the increasingly emphasised patient-centred treatment approach (7). Technology cannot replace social intelligence as it is complex and cannot be encoded nor understood by computers.

Doctors need the ability to solve complicated problems to practise medicine in 2032. Doctors are responsible for the health of patients which can be complex, therefore the diagnosis and treatment procedure require meticulous manipulation and efficient preparation to respond to emergencies such as haemorrhages. These complications may be exacerbated by climate change which can
cause new diseases. Due to global warming and deforestation, animals migrate and contact other animals or people which facilitates the spread of pathogens, leading to potentially fatal and contagious diseases that further require sufficient responses from
doctors. As climate change continues, doctors in 2032 should be prepared to face such problems, therefore the ability to solve
complicated problems is crucial for the future medical practice (2).
In conclusion, doctors should practise medicine with attributes that complies with their social and environmental context. In 2032,
doctors should utilise technological advancements, using innovation and learning skills, provide patient-centred care which demands social intelligence that technology cannot understand, and face challenges brought by climate change. Therefore innovation, social intelligence and the ability to face complicated problems is vital for medical practice in 2032.
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By Aisha Yaqoob, Year 12

Euthanasia: A humans right or demise?

Medicine Contributor

The earliest known records for deaths classed as Euthanasia dates way back to Ancient Greece, where physicians assisted
patients to end their lives in Rome during the 5th Century B.C. (1,2). However, over the past few centuries, the use of Euthanasia has been banned in some countries and improvised in others. In the UK, where Euthanasia is illegal, there have been rising
cases of such deaths by Euthanasia, as the rates have doubled to around 6300 in 2019, which was double the rates in 2002. But
what exactly is Euthanasia and why is it an important ethical debate in the UK?
Euthanasia is the putting to death of another individual, to end their suffering from a painful medical condition/illness; also
referred to as ‘mercy killing’ (3). There are various types of it, including active and passive. Active Euthanasia involves medical
professionals doing something deliberately to result in a person’s death. Passive Euthanasia is where nothing is done, resulting
in the death of a patient. Aside from euthanasia, we have medically assisted suicide, which is where a medical professional assists a suffering patient to commit suicide. Assisted dying involves cases of assisted suicide, where the person is already dying.
All of these different forms of euthanasia, but where does the legality of them stand in the UK?
Both euthanasia and assisted suicide are illegal in the UK. The carrying out of euthanasia currently warrants life imprisonment,
and under the 1961 Suicide Act, assisted suicide is punishable with up to 14 years in prison (4). However, passive euthanasia is
not viewed as ‘euthanasia’ in the eyes of UK law, and so is legal in the UK. This means it is permissible for life support machines
to be switched off, if it is deemed reasonable (5).
However, there have been legal challenges in the last decade, which could indicate that more will follow, in the coming decade.
In 2015, a bill was brought forward to let terminally ill patients, in the last six months of their lives, be prescribed medication to
administer themselves, that would result in their death. However, the House of Commons rejected the bill by 330 to 118 (6).
Most recently, in September 2021, members of the British Medical Association (BMA), voted to adopt a neutral stance on assisted dying (7). 49% were in favour, 48% opposed and 3% abstaining. This is highly significant, as before this, the BMA was
opposed. This newly formed ‘neutral stance’ makes it likely that in the next decade, the votes will slowly inch towards allowing
euthanasia. Whether the potential positive consequences of this will outweigh the negative, will be debated further into the
essay.

Although euthanasia is illegal in the UK, there are plenty of places where it is legal. As of 2022, Euthanasia is legal in: The Netherlands, Colombia, Luxembourg, Belgium, Canada and Spain; and assisted suicide is legal in: Switzerland, Germany, South Korea
and Japan (8). However, looking at the rate in which euthanasia is becoming more normalised, we can expect this list to expand
significantly by 2032.
But what will be the consequences? Currently, there are many plausible arguments for and against it. Autonomy is one of the
four pillars of medical ethics. Following this principle, patients should have the right to decide for themselves when to end their
lives, at a point where medical treatment is no longer able to prolong life or is not providing adequate symptom control. Furthermore, just because a patient is refused euthanasia in the UK, doesn’t stop them travelling abroad to receive it. In 2018, 43
people from the UK died at Dignitas and Life Circle (two facilities in Switzerland) (9). This means that Euthanasia is still being
practiced, regardless of the location of the death. Finally, because assisted dying is legal, patients with immense want of relief
from terminal pain may be forced to commit suicide themselves. It is estimated that between 300 and 650 terminally ill people
take their own lives each year, with between 3000 and 6500 attempting to do so (10). This causes the patient a lot more pain
than necessary, just because they don’t have the option of an easy, painless death. This situation is like that of abortions, when
backstreet abortions which were harmful but would still take place. That situation led to abortions becoming legal, and so it is
likely these suicide rates may do the same.
However, one could argue that allowing doctors to perform euthanasia makes them ‘executioners’. This contradicts the principle of non-maleficence, in which doctor’s should ‘do no harm’. In addition, legislation used to justify assisted dying, may target
vulnerable groups such as the disabled and mentally ill. This could lead these groups to getting treated worse, and members
may feel pressured to use euthanasia, in order to spare their carers of the ‘burden’ of looking after them. But what will be the
consequences? Currently, there are many plausible arguments for and against it. Autonomy is one of the four pillars of medical
ethics. Following this principle, patients should have the right to decide for themselves when to end their lives, at a point where
medical treatment is no longer able to prolong life or is not providing adequate symptom control.

Furthermore, just because a patient is refused euthanasia in the UK, doesn’t stop them travelling abroad to receive it. In 2018, 43
people from the UK died at Dignitas and Life Circle (two facilities in Switzerland) (9). This means that Euthanasia is still being practiced, regardless of the location of the death. Finally, because assisted dying is legal, patients with immense want of relief from
terminal pain may be forced to commit suicide themselves. It is estimated that between 300 and 650 terminally ill people take
their own lives each year, with between 3000 and 6500 attempting to do so (10). This causes the patient a lot more pain than
necessary, just because they don’t have the option of an easy, painless death. This situation is like that of abortions, when backstreet abortions which were harmful but would still take place. That situation led to abortions becoming legal, and so it is likely
these suicide rates may do the same.
However, one could argue that allowing doctors to perform euthanasia makes them ‘executioners’. This contradicts the principle
of non-maleficence, in which doctor’s should ‘do no harm’. In addition, legislation used to justify assisted dying, may target vulnerable groups such as the disabled and mentally ill. This could lead these groups to getting treated worse, and members may
feel pressured to use euthanasia, in order to spare their carers of the ‘burden’ of looking after them.
How is euthanasia carried out? At present, the method used in Switzerland is ingestion of liquid sodium pentobarbital (11). After
taking the drug, the patient falls asleep within 2 to 5 minutes and slips into a deep coma, soon followed by death. However, there
are new methods of euthanasia on the rise. The Swiss regulator conducted a legal due diligence and legalised the use of the Sacro
Suicide Capsule – a new way to perform euthanasia (12). The patient voluntarily lies down inside the capsule and is asked a series
of psychological questions. They then press a button which activates the action of the device. The inner space of the capsule is
filled with nitrogen, and the oxygen concentration rapidly decreases from 21% t0 1%. The patient feels disoriented and may experience mild euphoria, before losing consciousness. This process takes about 30 seconds. There are currently two Sacro prototypes,
and the third is being built in the Netherlands. The third device is set to be ready for use in Switzerland this year.
To conclude, Euthanasia will likely be more normalised and available in the near future. After analysing previous patterns of
change and with new devices on the rise, doctors are more likely to provide patients with the option of Euthanasia — if it becomes legal in the UK. However, there is a possibility that it may lead to the so-called ‘slippery slope’, with further consequences
that may reshape palliative care and the medical field overall.
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The Moral dilemma of separating conjoined twins

By Umamah Ifkar, Year 12
Medicine Contributor

Conjoined twins are twins that are born with their bodies physically connected since birth. The chances of these occurring
are once every 50 000 births, with a slightly higher occurrence in Southwest Asia and Africa (1). Roughly half are still-born,
and an additional 1/3 die within a few hours. Additionally, most live births are females. Conjoined twins occur when an
embryo partly separates to form two individuals. Although two fetuses are developed as individuals, they stay connected
at some parts of their body, mostly at the chest, abdomen or pelvis (2). They may also share one or more internal organs
that are also connected to each other.
Types of Conjoined Twins
There are many different types of conjoined twins, as it depends on where/how they are joined. Not all are able to be
separated; some types, due to severe malformations in the way they are conjoined, result in death as they can’t survive
for very long after birth (3). The most common types of conjoined twins are:
1.

Thoraco-omphalogus – this is when two bodies are joined from the upper chest to the lower chest, and they share
a heart, as well as sometimes sharing a liver and a part of the digestive system. This occurs in 28% of cases of conjoined twins (See Fig. 1)

2.

Thoracopagus – this is when two bodies are fused from the upper chest to the lower belly. A heart is always shared
in these cases; hence it is not possible to offer survival to both twins if separation of the twins is needed. It is possible that a chosen twin, due to being allotted the heart, may survive the separation, however this would cause the
death of the other twin. This occurs in around 20% of the cases. (See Fig.2)

3.

Omphalopagus – when two bodies are joined at the lower abdomen. The heart is never shared nor involved in any
way, however the twins share parts of their gastrointestinal system, such as a liver, the ileum and/or other organs
(See Fig. 3)

4.

Parasitic twins - Twins that are conjoined asymmetrically, where one twin is formed quite small and is attached to
the larger twin, whom it is dependent on for survival. This occurs in 10% of the cases. (Fig. 4)

5.

Craniopagus – This is when the twins have fused skills but have separate bodies. This occurs in 6% of cases. (Fig. 5)
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Separating conjoined twins – The case of Marie and Jodie.
The twins Marie and Jodie were born on the 8th of August, in the year 2000 at St Mary’s Hospital, from a 34-year-old woman who previously had no children. At four months of gestation, it was revealed that the twins would be conjoined, and
later on, it was shown that the smaller of the twins was not expected to survive due to them being ischiopagus tetrapods
conjoined twins, a rare type where the twins were linked at the pelvis with fused spines and spinal cords, along with four
legs. These twins were not symmetrical, rather Jodie was the bigger, healthier twin who had a normal brain, heart, lungs
and liver. However, Mary had a poor, primitive brain, a largely dilated heart as well as a virtual absence of lung tissue. Due
to these problems, she was using Jodie for survival. They both shared a bladder and aorta. Due to these features, Jodie was
not capable of being able to support both of their bodies, so if both twins stayed together, their survival chance was very
low as Mary depended on Jodie’s heart and lungs to survive. Jodie’s health was rapidly deteriorating and was expected to
fail by the time she was six months old if they stayed conjoined.

Regarding this case, there were 3 options presented to the doctors and parents:
1) Continual union for around 3 – 6 months (at best, a few years) until definite death of both twins.

2) Selective separation, which, in the hospitals view, would allow Jodie to continue a separate, healthy life (with obvious surgical intervention for development) despite the definite death of Mary. Jodie would be able to take part in normal activities suitable to her growth.
3) The last option is Urgent Separation. Mortality would be predicted at 60% for Jodie and 100% for Mary. The Physicians at the hospital
were convinced that they would be able to successfully separate the twins to allow Jodie a chance at a worthwhile life. Due to their parents both being devout Catholics, they believed that everyone has a right to life and rejected the suggested surgery. They decided to leave
their daughters fate in God’s hands.
The case was sent to the High court, in which the Lord of Justice, Sir Alan Ward viewed that it was in Jodie’s best interests to undergo the
surgery. He decided it was best to choose the lesser of the two evils (4). When trying to decide what the lesser evil was, the court looked
at the effect the surgery would have on each twin individually. Ward found the operation will give Jodie a relatively normal life however
would shorten Mary’s life. He declared that Mary is already ‘destined for death’. He stated ‘Only because........she sucks the life blood out
of Jodie..........Mary's parasitic living will be the cause of Jodie's ceasing to live. If Jodie could speak, she would surely protest, “Stop it,
Mary, you're killing me”. Mary would have no answer to that. Into my scale of fairness and justice between the children goes the fact that
nobody but the doctors can help Jodie. Mary is beyond help.’ He added, to explain he severity of the situation, “Mary is killing Jodie”. Her
use of Jodie's oxygenated blood “will cause Jodie's heart to fail and cause Jodie's death as surely a slow drip of poison”.
Lord Ward claimed that in a way, the surgery would be an act of self-defence. Doctors undertaking the operation would be coming to
Jodie’s defence in order to remove the threat of harm coming from Mary, who was draining her blood. Hence this intervention from doctors made the surgery lawful.
However, doctors were confused over this view as ultimately, Mary presented no threat to the surgeons hence their actions would not be
self-defence. They would be performing for Jodie’s best interests (as the innocent victim), not their own. To overcome this confusion, Lord
Ward described the following example:
The killing of a 6-year-old boy who was indiscriminately shooting playmates in the schoolyard. This would be regarded as lawful, as in the
law, killing that 6-year-old boy in self-defence of others would be fully justified and the killing was not unlawful. The killing is lawful as it is
in defence of others, not self-defence.” Hence, it was ruled by Lord of Justice Alan Ward that Jodie and Mary should undergo the operation to separate the twins (5). Jodie had a 94% chance of survival, whereas it was sure that Mary would die once the aorta joining the
twins was cut off. After a 20-hour long surgery, Jodie was successfully separated and now is 14 years old, living a healthy life.
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Can CRISPR-Cas9 solve all of society’s issues?

By Fabeha Shafaat, Year 13
Medicine Contributor

CRISPR-Cas9 stands for Clustered Regularly Interspaced Short Palindromic Repeats [1] - Associated Protein 9. It can be used to edit specific genomes, in order to remove the potential of an illness. The technology uses the enzyme Cas9,
that is bound with RNA (little copies of DNA), to identify and target a particular DNA, and cut it. Cells take over after the DNA is broken and either replace a faulty gene with a healthy one or change the gene to make it behave differently.[5][6]
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Fundamentally, this engineering strategy alters genes carried by DNA in the body. People may want to pursue this to ensure that
human embryos are free from genetic disorders, contain the wanted physical features, talents[3], and “greater intelligence or athleticism.”[2] It is clear why people may want designer babies, but in some religions, trying to change the natural way in which a baby
is born is immoral. How machines cannot create humans is the same concept in which technology cannot accurately modify pure
characteristics. It just is not accepted. The application of this experimental treatment has many safety concerns, and scientists will
definitely need to make sure that they adequately address the severe risks that this could lead to in the future [7].
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John Oliver from LastWeekTonight has concluded that gene-editing can do one of two things; either “eliminate all diseases, or kill
every last one of us.”[6] This is like imagining CRISPR Cas9 being a household name, all hospitals would use it, and if there is one
undiscovered fault, everyone in the future generations would be “perfect” with an unidentified flaw. This concern will make people
around the world reluctant before agreeing to the procedure. Perhaps CRISPR cannot make everyone in today’s society happy.
However, some might support this step forward in biological technology. Extraordinary improvements can be made using the cheap
and easily-used machine. Researchers have uncovered evidence proving that a germ-line (a series of germ cells developed from
earlier cells in the series, continuing through successive generations of an organism) can be continued through to future generations, after being developed from earlier cells in the sequence. This could mean that at one point in the long-term, nearly the entire
population could be free from all genetic disorders, mentioned in the previous paragraph, and human suffering could be reduced to
a minimum. If this is what solves all of society’s problems with health, then there would not be as many issues with illnesses, as the
spectacular breakthrough would start to be used on patients, by targeting the nucleus of living cells. Another debated possibility is
perfecting human conditions to make people more clever, beautiful and productive.[4] CRISPR can be used on plants and animals
too. The possible benefits for plants is to make them resistant to climate change, have better nutritional value and grow in difficult
conditions. In animals, this tool can be used efficiently to fix gene mutations in order to make them disease resistant. This could
lead to huge progresses in human health around the world, in the near future.[5][6]
All things considered, the advantages of this powerful technology do not outbalance the threats. After the manipulation of genetic
code, we do not have control over the proceeding generations. Risks with the system not responding to non-genetic disorders are
also something scientists have to work on, and making sure that it’s affordable for all. Prioritisation is vital, as CRISPR cannot be
something that is used daily. [5] The limited use will present miracle effects in cases which have no alternative treatment. For now,
CRISPR Cas9 can be used to solve one of society’s problems, which is farming. Being used in animals and crops, bacteria and viruses
can be destroyed whilst the food tastes better than ever.
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Could working on the atomic level revolutionise treatment of disease?

Medicine is a rapidly-changing field always on the cusp of a new breakthrough. Doctors will have to work to keep up with the new
technologies that alter the traditional methods taught to them (1). One of which is Nanotechnology. As an exciting new field with limitless opportunities, in 2032, Nanotechnology will allow doctors to diagnose and screen their patients more efficiently, prescribe drugs
that will work more effectively and treat cancer patients with nano-chemotherapy (2).

Fluorescent quantum dots and carbon nanotubes are amongst the nanotechnology branch, capable of diagnosing diseases (3,4). The
carbon nanotubes are used to detect cancer and HIV, as cancer biosensors, made from nanowires, and nucleic acid probes, can detect
mutated RNA when electric currents are induced along the nanowires (4). Nanoparticles can also enhance medical imaging, giving images a sharper resolution, which makes it easier to identify diseases.

Furthermore, the potential for nanotechnology in drugs is enormous. Nanocapsules can ensure drugs are released more slowly into the
body, liposomes can be used to treat cancer as the lipid bilayer fuses with the membranes easily and nanobiomagnets can carry drugs
for cancer and can be concentrated at a tumour site for longer due to the use of an external magnet. Nanotechnology could also be
used in antibiotics, providing a more effective medication as nanoparticles can target specific areas. In regard to vaccines, injectable
vaccines are a possibility if the inactive pathogen is bound to a nanoparticle to increase the immune response. This would limit a doctor's role as no medical assistance is required without an injection.

The use of nanotechnology in cancer therapy could be revolutionary (5). Using drugs that directly target certain cells, but not others
can minimise the side effects of chemotherapy. Drugs have been created to treat drug-resistant breast and ovarian cancer with
paclitaxel, which inhibits cell division. The nanoparticles are designed to target an epidermal growth receptor, which is overexpressed
in tumour cells. Using magnetic nanotechnology could increase the detection of cancerous cells in the body and make a significant
change to the survival rates. Using magnetic nanoparticles in a magnetic sensor can even detect two cancer cells in one microliter of a
biosample, which radically increases early detection. Methods to kill cancerous cells using carbon nanotubes and exposing the tissues
to infrared light have proven effective in killing the cancerous cells.

Tuberculosis (TB) can also be treated with nanotechnology, as drugs prescribed to TB patients are encapsulated in liposomes or microspheres, which ensure sustained delivery of the medicine. Nanoparticles of polylactide co-glycolide have been successfully tested as
drug carriers for TB. Nanoparticles could also be used for the Tuberculosis vaccine as this would increase the immune reaction, creating
a needle-free vaccine.

Overall, with the emergence of new technologies, doctors will learn to practise medicine using more effective treatments and diagnosis
methods. There will be an increase in the importance of screening for diseases and vaccinations. The doctors role will be limited by the
emergence of new technology which will inevitably work more effectively than previous treatments, which relied more on the doctors
role. Doctors may be relied on as more of a caring role and to oversee treatment in 2032 as new technologies like nanotechnology will
eliminate the need for certain practices in the healthcare setting.
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The Underdiagnosis of ADHD in Females

By Josephina Varghese, Year 13
Medicine Contributor

ADHD is an undertreated and underdiagnosed condition, particularly in women and girls. The stereotypical image of ADHD paints the disorder as one that usually affects boys. It tends to produce an image of a young boy
bouncing around a classroom. But this only accounts for one type of ADHD and doesn’t consider the whole picture.
To understand how ADHD can affect females differently to males we must first define what it is. According to
John Hopkins Medicine ADHD is a behaviour disorder that can be classified into three types: inattentive, impulsive/hyperactive, or a combination of both.[1] The condition is usually first recognised in childhood but the
symptoms can persist and cause significant problems during adulthood. This has negative effects on the wellbeing of those with undiagnosed ADHD as the symptoms can affect all factors in life. This is why it is crucial that
more research goes into ADHD in females.
One problem is that the condition is still perceived as predominantly affecting males. This could affect diagnosis
as teachers are usually the first to identify the signs of ADHD. But, if this is the case, they may be less likely to
recognise that these symptoms are due to ADHD, particularly as girls are generally expected to be more talkative or hyperactive. Girls are also less likely to exhibit rebellious behaviours as those that do are usually criticised.[2] This can make it harder for teachers to recognise when girls are suffering from ADHD. There have also
been many studies showing that ADHD is underdiagnosed in girls, one example being a study by Dr Ujjwal
P.Ramtekkar et al examining gender differences in ADHD symptoms and diagnoses. The study consisted of 9380
subjects aged 7-29 years and found lower male to female ratios than reported in some clinic-based studies thus
suggesting that females are underdiagnosed in the community.[3]
Research into ADHD is also very much male focused, as studies on female ADHD are very limited. One example
of this is seen in the largest European ADORE (Attention-Deficit Hyperactivity Disorder Observational Research
in Europe) study which attempted to examine gender differences in the condition within European countries.
However, out of the 1478 patients analysed, only 15.7% were girls. Compared with 84.3% of the sample being
boys, this is a staggering difference and highlights the discrepancies in research between genders.[3]
ADHD is a common and treatable disorder that hugely influences lifestyle, wellbeing and quality of life, which is
why it is imperative that females with the condition can seek help. However, the medical community is beginning to wake up to the fact that ADHD is a big problem in females and that it can persist well into adulthood. If
we continue to let go of the ADHD stereotypes and start to understand why girls with the condition are overlooked, we can prevent women from having to experience the effects of ADHD without knowing how to get
help.
References
1. Attention-Deficit / Hyperactivity Disorder (ADHD) in Children. https://www.hopkinsmedicine.org/health/
conditions-and-diseases/adhdadd. Accessed 1 Feb. 2021.
2. Ramtekkar, Ujjwal P., et al. ‘Sex and Age Differences in Attention-Deficit/Hyperactivity Disorder Symptoms
and Diagnoses: Implications for DSM-V and ICD-11’. Journal of the American Academy of Child and Adolescent
Psychiatry, vol. 49, no. 3, Mar. 2010, pp. 217-28.e1-3.

3. Nøvik, Torunn Stene, et al. ‘Influence of Gender on Attention-Deficit/Hyperactivity Disorder in Europe-ADORE’. European Child & Adolescent Psychiatry, vol. 15 Suppl 1, Dec. 2006, pp. I15-24. PubMed,
doi:10.1007/s00787-006-1003-z.
4. Oakes, Kelly. Why Is ADHD Missed in Girls? https://www.bbc.com/future/article/20190530-why-is-adhd
-missed-in-girls. Accessed 1 Feb. 2021.

How medicine continues to fail women

By Safia Adia, Year 12
Medicine & Dentistry Contributor

Unsurprisingly, it is expected of aspiring doctors to be aware of the pillars of medical ethics; autonomy (the right to choices
about one’s own body), beneficence (actions which benefit patients), non-maleficence (doing no harm to patients) and, justice
(treating all patients equally). They should be able to apply these pillars to situations mentioned in their personal statement, the
SJT section of the UCAT and their interviews. Nevertheless, actual medical professionals seem to be incapable of applying these
pillars when treating female patients in real life. Below are some examples given under each pillar of medical ethics explaining
how medicine ultimately fails women.
Autonomy
When getting an IUD (intrauterine device) inserted, the cervix has to be stabilised. Most patients get told this, but aren’t told
how the cervix is stabilised or how much it could hurt. Doctors use an instrument called a tenaculum to stabilise the cervix by
piercing the sides without anaesthesia. For a medical procedure that pierces an organ of the body, the lack of local anaesthetic is
barbaric (1). This could be due to the fact that female pain isn’t seen as serious, or maybe because up until recently many doctors
didn’t consider the pain piercing a cervix could cause. Either way, without informing patients of how they will carry out procedures they fail to gain informed consent. Hence failing to respect patient autonomy.
Beneficence
In the UK, unless someone is above the age of 30 and has multiple children, doctors are very unlikely to consider them for tubal
ligation, a permanent form of contraception that is 99% reliable (2). It is understandable that a doctor would not want to carry
out a procedure that someone may come to regret. However, if someone has gone through mandated counselling on this topic
and has decided this is the best form of contraception for them, then doctors should carry out the procedure. However, some
doctors assume that a woman may not know/ understand what she wants or that she may not able to handle the consequences
of her actions. Concluding this is not only sexist but is also not in the patient’s best interest. Hence, many doctors fail to do what
is best for their patients.
Non-maleficence
After a women gives birth, if she has vaginal tears, it is normal standard practice for an episiotomy to be performed (which is
when the teared tissue is stitched). However, in America, some doctors add an extra stitch called the ‘husband stitch’ for the
husband or boyfriends ‘pleasure’ without the woman’s consent (3). This extra, unnecessary stitch causes additional pain during
periods, sex and during labour to the point where another procedure may need to be done to remove this stitch. Labour is very
tiring and patients trust that they can leave their care completely in the doctor’s hands without having to keep on eye on their
situation themselves.. By carrying out the husband stitch, doctors betray this trust and put their patients in more pain than necessary, therefore causing harm to their patients.

Justice
Research has shown that every 1 in 10 women have endometriosis (condition where tissue similar to the lining of the womb
starts to grow in other places, such as the ovaries and Fallopian tubes) (4). Despite this being a common occurrence, it can take
from 4 to 11 years on average to reach a diagnosis. The symptoms for endometriosis are pelvic pain, period pain and excessive
bleeding during the period. When women usually go to see their GP about these symptoms they are either brushed off and told
that their pain is normal or are given birth control to stop the pain without getting to the root of the issue. By ignoring women
and assuming that agonising lain is just inherent, doctors are not treating women with justice.
The medical world has come a long way in the last century, however after understanding the points above it is clear that it still
has a long way to go. If future medical students are expected to show application of these ethical values, it should hence be unsurprisingly expected of medical practitioners to apply them to all patients regardless of their gender.
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Nuclear medicine: how it’s used to treat and detect disease

By Aisha Yaqoob, Year 12
Medicine Contributor

Nuclear Medicine is an area of medicine in which radiopharmaceuticals (radioactive tracers) are used to assess bodily functions
and aid diagnosis of disease (1).
Radioactive tracers consist of carrier molecules bonded to a radioactive atom. The carrier molecule involved depends on the
nature of the scan. These molecules may include a patient’s own cells, made to interact with a specific molecule in the body. For
example, radioactive tracers can be used to locate an exact source of intestinal bleeding by doctors. Radioactive atoms are added to a sample of the patient’s red blood cells (known as radiolabeling) which are reinjected into the patient. A SPECT scan is
used to follow the path of the blood in the patient and an accumulation of radioactivity indicates the site of the issue (1).
Radioactive tracers can be administered through a number of ways. These include: inhalation, oral ingestion, intravenous injection or by direct injection into an organ. The type of method used is dependent on the disease suspected (1).
Radiopharmaceuticals are radioactive tracers that have been approved for use in medicine as they meet FDA’s standards for
safety and performance. The tracer that is selected determines the type of scan used: SPECT or PET. (1)
SPECT imaging instruments provide tomographic (three dimensional) images of the distribution of radioactive tracer molecules
introduced into the patient’s body (1). A computer generates 3D images using a vast number of projection images taken at
different angles. SPECT scans are used to detect tracers using gamma radiation, as SPECT imagers have gamma camera detectors, allowing doctors to track the path the tracer takes.

PET scans also provide tomographic (three dimensional) images, however, they are used to detect radiotracers that produce
positrons. Positrons are small particles with the same mass as an electron but positively charged. The positrons react with electrons in the body and annihilate each other. This process produces energy in the form of two photons which are detected by PET
scans to produce images of internal organs (1).
Radiopharmaceuticals can not only aid the diagnosis of a disease but also help to treat it. For example, radioactive iodine (I-131)
can be used to treat thyroid cancer via Targeted Radionuclide Therapy (TRT). Radioactive iodine is induced into the body and
absorbed by thyroid cancer cells, which kills them (2).
There are many benefits that come from the use of nuclear medicine. For one, it provides a safe, accurate diagnosis. Previous
methods of detection involved risky exploratory surgeries, however with the aid of nuclear medicine we can obtain detailed internal images using technology. Furthermore, it allows us to detect diseases, such as cancer, early which is crucial so that an
effective treatment plan may be assigned as soon as possible (3)

However, nuclear medicine is very expensive. The technology and diagnostic equipment used for it have high installation and
maintenance costs (3). The use of radiation also poses health risks to patients and doctors that provide the treatment and, like
all medical procedures, isn’t 100% guaranteed to work. Therefore, when deciding to use nuclear medicine, the benefits should
be weighed against the costs to see if the outcome is worth the risk.
One of the new aspects of nuclear medicine is the emerging field of Personalised (or Precision) medicine (4). Nuclear medicine
gives us a deeper understanding of the processes and mechanisms involved in disease, and so we can make more accurate predictions of a patient’s response to any given treatment. Furthermore, the use of targeted radionuclide therapies to personalise
treatment gives us many opportunities to advance patient care and move towards a more specific world of medicine.
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2. ‘What is nuclear medicine?’ - Yvette Brazier, April 10 2017: What is nuclear medicine? In diagnosis, in treatment, and more
(medicalnewstoday.com)
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The use of Precision medicine on Cancer

By Rahmeen Malik, Year 12
Medicine Contributor

Cancer dominates modern-day medicine, with 327,174 recent cases diagnosed in England in 2019 [1]. Cancers result from
numerous things, including diet, behaviour and genes. However, with factors because of environment and genes, each cancer
is unique, causing variations in processing treatments in the body. Ovarian cancer only has a survival rate of 35%, with its primary treatment being hysterectomy, followed by chemotherapy and radiotherapy [2]. This causes many side effects, such as
infections, blood clots, and deteriorates one’s mental health. Due to the limitation of our understanding of cancer, this is a
costly and time-consuming process, using up a vast amount of resources provided by the hospital. However, with the recent
development of precision medicine and the deeper understanding of how genes link to inherited cancers, the world of medicine and the field of cancer research can see tremendous progress in more effective treatments for cancer.
Precision medicine or personalised medicine is the research on how genes may link to certain diseases, resulting in unique
and targeted treatment. This could influence an enormous shift in the way they process treatments for cancer patients, as
doctors can now prescribe personalised medicine and customise care by finding your perfect diet and counting immune cells
in the blood. Although it will require large infrastructure investments to shift from the old way of storing, collecting and sharing data, there are huge amounts of benefits that outweigh this. Besides reducing time and cost, precision medicine will also
prevent diseases by analysing blood samples and looking for missing genes. This is extremely beneficial towards the NHS, as
early stage cancer treatment is significantly less expensive than treatment for advanced disease. For colon cancer, there
would be a saving of over £24 million [3].
One example of precision medicine is the use of PARP inhibitors in the treatment of ovarian cancer. PARP, poly adenosine
diphosphate ribose polymerase, is an enzyme that helps to repair damaged DNA in cells. PARP inhibitors can inhibit PARP and
stop them from repairing cancer cells. By changing the perspective on how tumours arise in the first place, doctors can consider the individual molecular and cellular features of tumours therefore allowing doctors to devise more inhibitors for each
unique cancer. This breakthrough in medicine has already changed the game for ovarian cancer and in 2031, medicine will
have a monumental shift in treating cancers from chemotherapy to pills which will be cheaper and less mentally straining for
patients. This is a breakthrough in medicine as in 2031, treatment for cancer will be cheaper and less time-consuming in terms
of clinical trials, treatment and aftercare. Rather than sitting for hours every day for chemotherapy, which its side effects include hair loss, anaemia and infections; many people with cancer can opt to just ingest tablets that have fewer side effects of
tiredness and diarrhoea. More recently, there are trials for PARP inhibitors for lung cancer, neck cancer and Glioblastoma
Multiforme.
With all the different factors weighing in, precision medicine will transform the world of medicine. The new precision medicine is allowing doctors to look at genome sequencing to customise treatment from their genomes. Precision medicine is predictive, preventative, personalised and participatory and will most definitely l introduce new opportunities. With access to
PARP inhibitors, there is already a shift in the practice of medicine. By using precision medicine to diagnose cancer at a much
earlier stage, it will save the NHS money, helping decrease the building debt of £13.4 billion in 2019/20 [4]. Precision medicine
is becoming the future and is changing the way doctors will diagnose, treat and prevent diseases in 2031.
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Should the BMI be reformed?
By Kareena Singh, Year 12
Medicine Contributor
BMI stands for body mass index and it is currently used as a measure in the NHS to
determine whether your weight is healthy. Body mass index is calculated by dividing the person’s weight (kg) by their
height (in metres squared). This figure can then be sorted into different categories, currently on the NHS website (1). The
ranges are as follows: below 18.5 indicates a person is in the underweight range; between 18.5 and 24.9 indicates a
healthy weight range; between 25 and 29.9 indicates overweight range; and between 30 and 39.9 indicates an obese
range.

However, the argument has been raised that BMI is an inaccurate measure of body fat, and doesn’t take into account
many factors, including muscle mass, bone density, body composition, racial and sex differences (2). BMI cannot distinguish between lean and fat mass, and therefore does not take into account body fat distribution, therefore, additionally
not being able to differentiate between muscle mass and fat mass. The fact that BMI can be inaccurate to a significant
extent is extremely important, as it is used as an indication of obesity, which can lead to health risks including cardiovascular disease, high blood pressure and type 2 diabetes.

The need for a system that can identify obesity has increased significantly as levels have risen rapidly with two-thirds of
adults in the UK being above a healthy weight (3). The government are managing the issue by implementing radical strategies such as mandatory introduction of calorie labelling to menus, illustrating that obesity is one of the greatest long
term health challenges. Furthermore, COVID-19 has brought more risks regarding obesity, with evidence indicating that
being overweight is associated with an increased risk of hospitalisation, severe symptoms, advanced levels of treatment,
such as mechanical ventilation or admission to Intensive Care Units and death from COVID-19. This demonstrates the urgency to ensure that obesity can be identified in an accurate manner so that those at the most risk can be identified. The
official government website says that ‘these risks increase progressively as an individual’s body mass index (BMI) increases (3), indicating that BMI is the main health tool in identifying obese patients.

BMI has proven to be inaccurate in a wide range of factors, with race being a key element. Previous cross ethnic studies
showed that with the same BMI, Asians had more than double the risk of developing type 2 diabetes than Caucasians did
(4). BMI cannot be said to be inclusive to all races, with certain races being at risk of the disease much more than others.
Therefore, several systems should be used to identify if someone is overweight and at risk. Several studies have suggested
that compared to BMI, central obesity measures, such as waist circumference, waist: hip ratio, and waist: height ratio are
better at predicting cardiometabolic and cardiovascular disease. Therefore, there are a variety of systems that be used
alongside BMI to provide an accurate measure of obesity and take into account many more factors and provides for more
information about the patient than the current singular BMI system does at the moment.
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Management of risk factors in Type 2 Diabetes
Around 700 people a day are diagnosed with diabetes which is the equivalent of one person every two minutes (1). Since 1996, the number of
people diagnosed with diabetes has more than doubled, from 1.4 million to almost 3.5 million in the UK (2014) (2). It is estimated that there are
around 549,000 people undiagnosed with diabetes. By 2025, it is estimated that five million people will have diabetes in the UK (3). 90% of people with confirmed cases of diabetes have Type 2 diabetes (4). Estimated £10 billion spent by the NHS on diabetes, and 80% of this cost is due
to management and treatment of its complication
The pathophysiology of type 2 diabetes mellitus (T2DM) generally involves development of beta-cell dysfunction and increased glucose production, on a background of insulin resistance, which lead to elevations in postprandial (measurement of the glucose concentration in blood after
or up to four hours after eating a meal) and quickly raising glucose levels (5,6)

Beta-cell function declines throughout the progression of T2DM.
Insulin resistance, the reduction in uptake of glucose by skeletal muscle and fat cells, and/or beta-cell dysfunction are the initial metabolic defects of T2DM. Beta cells respond to insulin resistance by secreting more insulin, leading to hyperinsulinemia (higher than normal amount of
insulin in blood) in the early stages of T2DM (7). Beta-cell compensation can often maintain normoglycemia for a number of years, however,
the beta cells cannot compensate after a period of time, resulting in the rise of glucose levels. Eventually, the beta cell begins to fail and insulin
secretion falls, resulting in hyperglycemia.
MANAGEMENT OF T2DM:
Obese patients are at a higher risk for developing T2DM. Obesity and T2DM together further increases the risk factors for hypertension, dyslipidaemia and cardio-vascular disease. Benefits of weight management in diabetes leads to improved glucose control, reduced microvascular
complications, reduction in high blood pressure and cholesterol and improved quality of life (8). Overweight patients with or at risk of T2DM
should be encouraged to lose weight. Regular exercise and physical activity help lose weight, along with a strict diet plan.
Guidelines currently support ongoing assessments of cholesterol and management of Hyperlipidaemia with diet, in addition to physical activity
and medication such as statins if required to lower cholesterol level in order to prevent complications in T2DM (9).
Guidelines support the monitoring of renal function and management of chronic kidney disease in patients with diabetes. There are many antidiabetic agents that are available with different indications with respect to renal function. Early detection of protein in urine also helps in preserving renal function with suitable risk factor management with lifestyle management and medication. Chronic kidney disease is a recognized
comorbidity among patients with T2DM, therefore the use of such assessments aids the management and understanding of the condition.
Health care professionals should consider an early initiation of anti-hyperglycaemic medication with the aim to prevent or delay the natural
progressive decline in Beta cell function in T2DM (10). Delaying the decline of Beta cells allows the doctors to try reversing any factors or symptoms already present in the patient and helps with slowing down the rate of progression of the illness, potentially improving quality of life for
the patient.
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To what extent do Mendelian Laws explain
Complex diseases?

By Taanya Shenbaga Kumar, Year 12
Medicine Contributor

Years before Mendel’s work, hereditary mechanisms were founded on observations and theories. However, Mendel’s paper
“Versuche über Pflanzenhybriden” presented that hereditary characteristics are caused by inherited genes from both parents
- one allele from each parent. These characteristics manifest depending on the dominant and recessive alleles of the same
form of gene from each parent (1). The Law of Independent Assortment states that alleles of two or more different genes are
assorted into gametes independent of each other, so genes are rearranged during meiosis, causing a genetic variation among
the gametes formed (2,3). However, in humans, a certain type of hereditary diseases follows the Law of Segregation, which
states that one of the two genetic copies of a characteristic is passed onto gametes. These diseases are known as Mendelian
disorders, and these disorders are mainly caused by Monogenic mutations (8). Thus, Mendel’s discoveries allowed in-depth
understanding of inheritance, which support Genomic research into Germline and Monogenic mutations in genetic disorders
(4,5).

Monogenic mutations in parents may lead to the offspring inheriting the mutations and the monogenic disorder (5). However, there are various patterns of inheritance. Autosomal Dominant is when the child inherits the disease as the gene is dominant and is expressed (e.g., Marfan’s syndrome). A person with Marfan's syndrome carries the FBN1 gene mutation, inherited from 1 parent, and the gene has a 50% chance of being inherited when 1 parent has the mutation (6,7). According to Law
of Segregation, the gene combinations would be Mm, Mm, mm and mm (M=dominant FBN1 gene mutation, m=normal
gene) (8). This can also be a Germline mutation, as a case of maternal Germline FBN1 gene mutation in Marfan’s syndrome in
a child was reported in 1999, without the mother having the mutation (9).
The more common pattern of inheritance is Autosomal Recessive, which the mutated gene must be inherited from both parents in order for the disorder to occur, as the gene for the disorder is recessive, e.g., Cystic fibrosis (10). In this case, the gene
combinations for a person with carrier parents are CC, Cc, Cc and cc (C= normal gene, c= mutated gene), hence there is a 50%
chance of being a carrier, and 25% chance of acquiring the condition, which is also supported by the Law of Segregation, although Cystic fibrosis is mostly a Germline mutation (8, 10, 11).
Mendelian disorders are purely genetic, however complex diseases have a mixture of genetics and environmental factors
that induce the diseases. Common examples include Type 2 Diabetes and Parkinson’s disease (12). Complex diseases do not
follow the Mendelian patterns of Inheritance, nevertheless the genetics of a person contribute as a risk factor for developing
the diseases and passing it to the next generation (13).
Type 2 Diabetes (T2D), for example, is a polygenic disease, with 40% inheritance chance if a person has 1 parent with T2D,
and 70% if both parents have T2D (13,14). Multiple mutations of genes form the genetic components of T2D (14). Amongst
these, CAPN10 and TCF7L2 mutations are discovered to be the inherited genes, as CAPN10 mutation is identified in several
populations in Mexico (14,15). Similarly, TCF7L2 mutations have also been recognised in ethnic groups, with research on
Mexican Americans with the same mutation linked to T2D development (14,16). Although there are genetic linkages to inheriting T2D, the chances of inheritance are different to what is stated by the Mendelian laws. This is due to two reasons, one
being that T2D is polygenic, and the other reason is the environmental factors (such as obesity and blood pressure levels)
involved in T2D (17).
Genetics play as a major risk factor for T2D. Despite T2D not following the standard Mendelian Laws, it portrays some similarities with the Mendelian disorders. Certain T2D studies have shown concordance rates as high as 58.3% for the 250
monozygotic twins with T2D (18). However, the concordance rates of 264 dizygotic twins with 1 twin having T2D was very
low. These findings support the Law of Independent Assortment, as one of the twins did not have T2D in most cases, caused
by the genetic variation from meiosis. Therefore, this is an example of complex diseases following Mendelian Laws.
Overall, more is yet to be found regarding Mendelian laws and complex diseases. However, Mendel’s work has greatly influenced our perception of Mendelian disorders and acts as a foundation for all gene-based traits, diseases and research. With
advancing technology, more knowledge regarding genetics of diseases may be found, along with clues for cures using the
genetic information available to us through research.
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Parkinson’s true origins: the Brain or the Gut?

By Josephina Varghese, Year 13
Medicine Contributor

Parkinson’s disease is a progressive neurological condition that fundamentally affects the brain.[1] Its symptoms (tremors, muscle stiffness, etc.) begin to manifest when the brain can no longer adequately control movement as it is not producing enough
dopamine, and because of this, Parkinson’s disease has been thought to be caused by a dopamine deficiency for the majority of
the 20th century.[2] However, more recent research by Stefanis (2012)[3] has shown that the alpha-synuclein protein is linked to
the disorder, and it is this link that introduces the question; Does Parkinson’s originate in the gut?
One of the key studies in support of this idea came in 2016 from researchers in California.[4] This study was conducted on mice
genetically programmed to produce very high levels of alpha-synuclein with the prediction that they would develop Parkinson’s
disease, as this is the protein linked to the disorder. However, the only mice that developed symptoms were those that had bacteria in their stomach, while the sterile mice were unaffected and remained healthy. Further tests were then conducted, and
they found mice displayed more symptoms when they had gut bacteria transplanted from patients with Parkinson’s as opposed
to bacteria transplanted from healthy patients. These mice were genetically identical and had no other differences besides
whether or not the gut bacteria were present. This means the study has shown there is a strong likelihood that gut bacteria regulate Parkinson’s symptoms and may even be a necessary condition for the appearance of symptoms.[5]
Another study conducted by researchers at the Van Andel Research Institute also shows that Parkinson’s may start in the gut, or
more specifically, the appendix. Killinger et al looked at data from 1.7 million people over half a century and found that people
who had their appendix removed were less likely to develop the disease. The scientists also found that the healthy appendix of
humans contained an abundance of alpha-synuclein shortening products that were associated with Parkinson’s disease pathology. It was concluded that human appendix contains pathogenic forms of alpha-synuclein that affect the risk of developing the
condition. The researchers believe the guts are a breeding ground for the protein which then travels up into the brain.[6][7]
According to Parkinson’s UK, there is evidence that alpha-synuclein may be travelling up to the brain via the vagus nerve, a nerve
that connects the gut to the brain. Studies have found clumps of alpha-synuclein within the vagus nerve, and this has caused
researchers to reconsider where exactly Parkinson’s actually starts.[8] This increasing understanding of the link between Parkinson’s and the gut is revolutionary for our understanding of the neurodegenerative condition. As more and more supporting studies emerge, scientists are gaining valuable insights into how the disease develops, and the gut could potentially be a new target
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Insomnia and Its Negative Effects

By Divya Kallat, Year 12
Medicine Contributor

The presence of sleep disorders can stop the body from functioning properly. Insomnia is one of the most common sleep disorders in the world. It is defined as having trouble falling and/or staying asleep (1). The impact of insomnia on physical and mental health is discussed.
Insomnia has a damaging impact on human health, significantly decreasing the quality of life.
First, the lack of sleep can contribute to the development of obesity. It creates a hormone imbalance within the body that
makes us inclined to consume more calories and promotes weight gaining. The hormones that regulate appetite are known as
leptin and ghrelin. Ghrelin is known as the hunger hormone because it stimulates appetite, promotes the storage of fat and
increases food uptake. Leptin acts as an appetite suppressant and promotes feelings of fullness. It sends messages to the brain
signalling that you have had sufficient calories to meet your energy needs for the time being. Research shows that a short night
of sleep reduces levels of leptin and elevates ghrelin levels, therefore, increasing feelings of hunger throughout the day (2). The
effects of insomnia on weight are not limited to changes at a chemical level. People who suffer from insomnia can get less exercise than those who do not have insomnia because sleep loss causes sleepiness and exhaustion during the day. Lower levels
of sleep also have been shown to cause a greater tendency to select foods with higher amounts of calories (3).
Furthermore, poor sleep affects glucose and insulin levels in the body, which can slow down the body’s metabolism and increase the chances of having metabolic conditions like diabetes. Glucose is a primary source of energy for the body’s cells. Insulin is a hormone that regulates blood sugar levels and stores excess glucose for energy in the form of glycogen. A lack of
sleep means that the body cannot metabolise glucose and use insulin effectively, which contributes to higher blood sugar levels. Cortisol is the body’s primary stress hormone, but it has multiple other functions that include balancing blood sugar. The
hormone has a daily twenty-four rhythm. Cortisol levels are usually the highest in the morning, making a gradual decrease
throughout the day and gradually increasing during the second half of a night’s sleep (4). A distorted sleep pattern, caused by
insomnia, can increase cortisol production as its production cycle has been disrupted. Increased levels of cortisol make fat and
muscle cells resistant to the action of insulin and enhance the production of glucose, which contributes to the chances of you
developing a metabolic disease like diabetes (5).
Finally, although there is no conclusive proof that insomnia causes mental health issues, but a lack of sleep can be responsible
for heightening a mental illness, like anxiety disorders. Anxiety is defined as a feeling of worry or unease. In anxiety disorders,
the distress becomes excessive, disproportional to the situation and interferes with everyday life. A lack of sleep is known to
affect mood and emotional well-being which can worsen feelings caused by anxiety. Worrying causes poor sleep and not sleeping can make you worry contributing to greater anxiety and further sleep difficulties. In addition, as explained above, less sleep
can increase cortisol levels. Cortisol is a stress hormone so increased cortisol will contribute to the feelings associated with anxiety (6).
In conclusion, insomnia can have a detrimental impact on physical and mental health. Insomnia manifests itself in many ways,
physically and mentally. It can increase chances of developing obesity and metabolic disorders, and heightening mental illnesses. Sleep is an essential part of a healthy lifestyle.
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The Unrevealed Side of DNA: Alzheimer’s hidden factor

Non-coding DNA (also known as ‘junk’ DNA) is DNA that does not code for the proteins in our body. Commonly
deemed as “useless” in Protein synthesis, this DNA is spliced and removed from the list of materials needed to form
the macronutrient. Aside from the research of non-coding DNA in the study of Evolution, non-coding DNA has little or
no significance in the study of the human body, and certainly not in understanding the formation of progressive diseases. However, recent research has proved that the existence of non-coding DNA is more than just the presence of trivial
nucleotides. Evidence found has shown the importance of non-coding DNA in the formation of Alzheimer’s disease, a
condition which progresses throughout one’s life and causes memory loss, confusion and difficulty with words and concentration (1). This disease is caused by the building-up of proteins in and around brain cells, specifically Amyloid (a
protein whose function is not well understood) and Tau (a protein that stabilises the internal microtubules) (2,3). However, non-coding DNA, which do not interfere with Protein synthesis, have shown to lead to the pathogenesis of Alzheimer’s, which is a bizarre finding due to its contradiction.

The key does not lie within non-coding DNA in humans, it is to do with a transfection (introducing nucleic acids into
cells by methods that are dissimilar to the viral ways) that links a segment of another species' DNA into the human DNA
(4,5). This DNA, although is a foreign DNA, is classed as a “junk transfection”, as it does not code for proteins (6). However, although it seems to be a harmless mutation to the DNA, multiple previous Molecular interrogations (the extraction of structural and molecular DNA parts from organisms, which provide information) of Alzheimer's disease have all
shown related results of junk transection within the DNA (5,7). Although no exact link has been established between
such transfections and progression of Alzheimer’s disease, there is a probability that this external non-coding DNA is
one of the factors that may lead to Alzheimer’s. Currently, this idea is a hypothesis and research are still underway to
prove the hypothesis.

Another relation between non-coding DNA and Alzheimer’s is the intron retention (IR) rates that occurs in the frontal
cortex and the cerebellum of the brain (8). Intron retention is when the introns are not spliced and instead are incorporated into mature mRNAs, leading to possible formation of diseases (9,10). Since introns are DNA that are removed
before the translation during Protein synthesis, introns are essentially non-coding DNA (11). According to research,
there has been a remarkable increase in the rates of IR in specific regions of the brain, which are involved in RNA processing and Protein Homeostasis. This caused a change in protein levels and has shown to be related to the progression
of Alzheimer’s disease, especially in the ageing population (8). Therefore, although the complete process is not yet well
understood, the findings from these studies shows the relationship between the presence of introns and the progression of Alzheimer’s, making non-coding DNA a possible factor that causes the disease.

Overall, despite the existing mystery of the formation of neurodegenerative diseases, there are some links and possible
hidden factors that may cause such diseases, and further research into these factors may open new knowledge regarding the diseases. Whilst non-coding DNA is predominantly ignored in the studies of Genetics and Medicine, this unrevealed side of DNA may be the key to understanding and curing Alzheimer’s disease, and in the near future, it may become known to humankind as Alzheimer’s hidden factor.
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Medicine Contributor

What are the Prognostic Factors of Brain Tumour?
The NHS defines brain tumour as: “a growth of cells in the brain that multiplies in an abnormal, uncontrollable way.” (Source:
www.nhs.uk) (1) Every brain tumour has varying growth speed and chances of recurring. Therefore, grades are assigned to brain
tumours based on their speed of growth and probability of recurrence after treatment. Brain tumours have many prognostic
factors, which are defined as “a situation or condition, or a characteristic of a patient, that can be used to estimate the chance of
recovery from a disease or the chance of the disease recurring”. (Source: www.cancer.gov) (2) . In order to determine the most
effective treatment for a brain tumour, the grade and type of the tumour needs to be identified. Certain factors help doctors
decide upon the best brain tumour treatment plan for a particular patient and the prognosis of it.
Tumour histology
Analysis of the tumour occurs after a sample of the tumour is removed. Tumour histology involved identifying the tumour type,
its grade, and any additional molecular features that predict the speed of tumour growth. These factors contribute together to
aid the doctor in predicting the behaviour of the tumour and in turn help identify different treatment options. Certain features of
tumour are associated with particular outcomes, these are called grades. For example, whether tumour cells are uncontrollably
growing or there are many dead cells, can be considered. Higher grades tend to be linked with tumours which grow at a faster
rate. Most of the time, the lower the grade, the better the prognosis.

“Grade 1- Tumour grows at a slow rate and likelihood of spreading is low, hence may be cured with
surgery.
Grade 2- Likelihood of tumour growing and spreading is lower but likelihood of recurrence is higher.
Grade 3- Likelihood of tumour containing rapidly dividing cells is higher and rate of growth is higher
but no dead cells.
Grade 4- Tumour cells are rapidly dividing, and the tumour has both abnormal growth of blood vessel and dead tissue areas. Rate of growth of tumour is high.”
-Source: www.cancer.gov (3)
Age : Functional status refers to someone’s age and functioning level and is one of the most effective ways to predict a patient’s
prognosis when adults are diagnosed. Typically, a younger adult has a better prognosis and hence more chance of recovery, and
less chance of recurrence compared to an older patient.
Symptoms: The symptoms experienced by a patient, along with its duration, may also help in determining prognosis.
Extent of tumour residual : Surgeries to remove tumours are resections and how much of the tumour stays in the body postsurgery is the residual. In the case where all of the tumours can be surgically removed, a patient’s prognosis is better.
There are 4 classifications:
Gross total- The entire tumour that could be seen was removed. However, microscopic cells may remain.
Subtotal- Large portions of the tumour were removed.

Partial- Only part of the tumour was removed.
Biopsy only- Only a small portion was removed and used for diagnostic tests.
Tumour location: Tumours can form in any part of the brain. Certain locations of tumour result in more harm than others, hence,
are more difficult to treat because of their location.
Molecular features : There are particular genetic mutations which are found in tumours that could aid in determining the prognosis. Examples of these are: IDH1, IDH2, MGMT, and a 1p/19q co-deletion. If a tumour has one of these mutations, it could
identify the type of brain tumour which the doctor diagnoses.
Functional neurologic status : The level at which a patient is able to function and carry out daily tasks is tested by a doctor by
using a functional assessment scale, such as the Karnofsky Performance Scale (KPS), shown below. Higher scores show a better
functional status. Quite often, patients more able to walk and care for themselves have a better prognosis.

100- Normal, no complaints, no evidence of disease
90- Able to carry on normal activity; minor symptoms of disease
80- Normal activity with effort; some symptoms of disease
70- Cares for self; unable to carry on normal activity or active work
60- Requires occasional assistance but is able to care for needs
50- Requires considerable assistance and frequent medical care
40- Disabled, requires special care and assistance
30- Severely disabled; hospitalisation is indicated, but death not imminent
20- Very sick, hospitalisation necessary; active treatment necessary
10- Moribund, fatal processes progressing rapidly
-Source- https://www.cheshire-epaige.nhs.uk/ (4)

Metastatic spread: Some tumours start in the brain or spinal cord, and even if they’re cancerous, it’s uncommon for them to spread to other
parts of the body in adults, but it may grow within the CNS. Therefore, tests looking at the other organs of the body aren’t necessary most of
the time. A tumour that spreads to other parts of the brain or spinal cord is associated with a poorer prognosis.
Recurrent tumour: Some tumours come back after treatment- which are recurrent tumours. If the tumour comes back, another round of tests
will be needed to identify the severity of the recurrence. These tests and scans tend to be quite similar to those done during the original diagnosis period.
At the moment, the factors listed above are the most accurate indicators of a patient’s prognosis. Currently researchers are looking for biomarkers, which are “biological molecules found in blood, other body fluids, or tissues that is a sign of a normal or abnormal process, or of a
condition or disease”, in the tumour tissue that could make it easier for doctors diagnose a brain tumour, hence allow for the staging of an
adult brain tumour in the future (5). In addition, researchers are trying out other genetic tests that may predict a patient’s prognosis. These
elements may help doctors predict the likelihood of a brain tumour growth, develop more effective treatments, and more accurately and
quickly predict prognosis.
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The Evolution of Viral Infections

Medicine Contributor

Viruses are not cells, so cannot divide, which is unlike living organisms. They are also parasitic entities that don’t belong to a
kingdom, and are acellular. Viruses infect host cells and produce many identical virus particles using the host’s replication process.[1] There are many theories that virologists have debated, regarding when viruses began. Overall, three main theories
have been formed to retrace the history of viruses. The theories are:
1.

‘Progressive/Escape Hypothesis’, which simply claims that viruses began from manoeuvrable genetic elements (pieces
of genetic material able to move within a genome), which were able to move between cells, by leaving one and entering another.

2.

‘Regressive/Reduction Hypothesis’. This states that viruses are the remains of cellular organisms. Microbiologists have
concluded that current viral infections could have formed from independent, complex organisms that lost genetic information as they evolved through time, and then embraced a copying process, to replicate viruses.

3.

‘Virus-First Hypothesis’, which asserts that viruses actually existed before cells did. This is in fact directly opposite to
what the first two ideologies were proposing. Many researchers, like Koonin and Martin (2005), have declared that
viruses were the first self-replicating structures, and throughout time they have become more organised and complex.
The theory carries on to state that enzymes were discovered next, and as they were used for the synthesis of cell membranes and cell walls, cells were eventually formed.

Therefore, these findings led to possibilities that viruses existed before bacteria, archaea and eukaryotes (these three are all
types of microorganisms). However, currently, many biologists agree that RNA (single-stranded nucleic acid that copies DNA
to make proteins) was the first replicating molecule. It is a claim that maybe these replicating RNA molecules that lived before
the formations of the first cells, advanced into infecting the first cells alive. As all of these are hypothesises, this means that
none of them may be accurate. The beginning of the virus timeline is a true mystery, as there is no evidence for a clear explanation, so further studies may provide more proof.
The Chamberland-Pasteur filter was invented by Charles Chamberland in 1884[2], and this removed all of the bacteria from a
sample of liquid, that could be seen through a microscope. Viruses were discovered after the development of the porcelain
filter. Adolf Meyer, a Psychiatrist, showed that tobacco mosaic disease could be passed on from a plant affected by the disease to a healthy plant, via the liquid plant extracts from Chamberland’s discovery, in 1886. 6 years later, Dmitri Ivanowski, a
Russian botanist, demonstrated that tobacco mosaic disease could be transmitted similar to Meyer’s method, but even after
all of the visible bacteria from the sample was removed, via the Chamberland-Pasteur filter. Therefore, it was proven that
these infectious agents were not bacteria, but a minuscule, disease-causing particle, which turned out to be a virus.
In the 18th and 19th century, vaccinations were discovered to treat fatal diseases such as smallpox and rabies. Variolation is
used to immunise people against smallpox[3], and the injection is used to take pus from a smallpox victim or a recently variolated individual, and into the skin of the person who is now protected from the disease. Rabies was a deadly disease caused
by the infection of mammals with rabies virus. A French Biologist called Louis Pasteur decided to start looking for a cure for
rabies, even though only a few hundred people were infected yearly. He started off by searching for the “microbe” in mad
dogs. His discovery showed that when the dried spinal cords, from the dead dogs suffering from rabies, were crushed and
injected into healthy dogs, the healthy ones were not infected by the deadly disease. Like with all science experiments, he
repeated it many times on the same dog with tissue from his body, that had been dried for fewer and fewer days, until the
dog survived even after injections of fresh infected spinal tissue. Pasteur repeated this experiment with 50 more dogs, as the
first dog was immunised.
From 1997-8, 220 final year medical students were asked to complete a questionnaire when returning from their electives in
an urban teaching hospital. 148 students filled in the questionnaires, and the results were shocking. All of the 148 had had the
vaccination against hepatitis B, while 65 respondents had visited areas in sub-Saharan Africa with a high likelihood of HIV, and
27 of these respondents were unaware of this. 4 medical students experienced percutaneous (through the skin) or mucosal
exposure, to infectious bodily fluids, and 3 of these students were in areas with highly common HIV cases (4).

44 people who completed the survey, had experienced a similar exposure during their clinical trading, and 75% of these exposures were not reported. 34% of students who visited areas that were known to have a high likelihood of HIV cases, took a starter
pack of zidovudine (antiretroviral medication used to prevent and treat HIV/AIDS) with them, 53% took latex gloves and 63% took
a medical kit. Out of the 27 students who were unaware of the high likelihood of HIV infections in the areas that they visited,
none of them took zidovudine, 15% took gloves and 30% took a medical kit. The conclusion from this study is that medical students should be taught Infection Prevention and Control earlier, and they should have regular updates regarding protection.
Additionally, amid the COVID-19 crisis at the moment, there are many concerns that Doctors and GPs across the UK’s NHS team
are not being provided with the sufficient Personal Protective Equipment (PPE) needed. The resources that are in short supply,
like fluid resistant surgical mask, aprons, eye protections and gloves are what the frontline need in order to survive (5,6).
The first major outbreak of plague in Europe was the Black Death in the 14th century, starting in 1346 and spreading across the
continent until 1353. It was the second plague pandemic, estimated to have killed 30-60% of the European population. The recovery process for the continent was 200 years, but some regions like Florence in Italy, did not recover until the 2000s.
The Asian flu pandemic of 1957, first started in February in East Asia and then spread globally. In the 20th century it was the second major influenza pandemic, and killed 1-2 million people approximately (7). There were two other influenza pandemics in the
20th century, but this was the least severe.
The 2009 flu pandemic in Oceania has a common name of the Swine Flu, affected more than 22,000 people since 22 June 2009.
This epidemic has 56 confirmed deaths. More than 50 of the deaths have been in Australia, and nearly all of the cases are in the
same country.
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History and Evolution of Dentistry

By Avneet Singh, Year 12
Dentistry Contributor

The word ‘Dentistry’ is derived from the Latin word ‘dens’, meaning tooth (2). It is the healing science or art concerned with the treatment
of dental deformities, diseases and traumatic injuries. The beginnings of Dentistry are drastically different to the modern career we know it
as today.
Origins of early dentistry have been traced from Ancient Egypt, at 7500 B.C (3). The Ancient Egyptians were the first to have replacement
teeth, which are the forerunners of modern dentures and crowns. For example, Egyptian skulls dating from 2900 to 2750 BCE contain evidence of small holes in the jaw, in the vicinity of a tooth’s roots (4). We see an early attempt to replace teeth in Phoenicia (now Lebanon) in
around 600 BCE, in which missing teeth were bound together into a persons mouth, with a cord. Shockingly gruesome to us, yet creative
and genius to those using the initiative. However, true restorative dentistry began with the Etruscans, habiting the area of Northern and
Central Italy (5). Many dental bridges and partial dentures of gold have been found in their tombs which date as far back to 500 B.C. The
Romans also embraced Etruscans culture, with Dentistry becoming a regular part of Roman medical practice. From the time of Hippocrates
in 400 B.C Greece.
Less commonly known, in the Eastern World, dentistry had a completely different history. In the year 200 B.C, the early Chinese practiced
some restorative dentistry using silver amalgam as fillings (6). Interestingly, oral medicine was part of regular medicinal practices in other
early Asian settlements, such as India and Japan. In the Indus Valley civilization (now Pakistan), researchers speculate that beard craftsmen
used a drill made of flint heads to remove tooth enamel and rotting dental tissue.
For most, the cheapest option when it came to treating teeth was to have a painful tooth extracted. During the Middle Ages and throughout the 19th Century, dentistry was not a profession itself. Often dental procedures were performed by barbers or general physicians. Barbers usually limited their practice to extracting teeth, alleviating pain and associated chronic tooth infection. They would travel from town
to town, often with travelling fairs and traders, and were known to hire musicians in order to drown out the screams of their customers.
Le Chirugien Dentiste, ‘The Surgeon Dentist’, published in 1728, described the basic oral anatomy and its function, signs and symptoms of
oral disease, methods for removing decay and restoring teeth and the replacement of missing teeth (7). Pierre Fauchard was one of the
first dentists to speak out against those who called themselves dentists, but who had not undergone sufficient training. This book is such an
achievement that although it is nearly 300 years old, it introduced many of the features and concepts that we acknowledge today: that
sugar is bad for the teeth, primary and secondary detention and dental fillings.
Dentistry was not recognized as a true profession until 1860, branding it a relatively recently established profession. The final step towards
modern dentistry began from the mid-1800s. With this, came formal qualifications for dentists. In the UK, the Licence in Dental Surgery
(LDS) from the Royal College of Surgeons in England in 1860 (8) . And the Dentists Act in 1878 which made it a law that dentists must have
at least 5 years’ experience to treat patients (9). A revised loophole closed in the Dentists Act and made the qualification necessary. The
last unqualified dentist stopped working in the 1970s; from then on Dentistry upheld its true professional value as a skilled métier.
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So where do we go from here?

By Safia Adia, Year 12
Medicine & Dentistry Contributor

In the medical world there always seems to be new advancements, for example, in genetical modifications, in drug
testing and breakthroughs in research. Yet when thinking about the dental world, many of us can’t think of any advancements. Dentists already know how to straighten crooked teeth, how to restore infected teeth and how to perform complex reconstructive facial surgery. So, with all these already covered in dentistry, where do we go from here?
Recently there have been two main developments in dentistry. The use of artificial intelligence and 3D printing.
Certain AI programs have been programmed to be able to analyse patient data (1). For example, when checking for gum
diseases, dentists use a probe to measure the depths of pockets in the gum. AI however, were programmed to analyse
radiographs of patient’s teeth. When the AI were tested to see how many of them would identify and diagnose a patient
with gum disease, they were right every single time. This diagnostic ability would allow dentists to spend less time diagnosing a patient and more time treating them, and providing any support they might need. This would reduce the levels
of misdiagnosis and save money for the NHS.

Another example is the detection of oral cancer. If diagnosed early, oral cancer has an 83% chance of survival. However,
only 29% of patients are diagnosed in the early stages or oral cancer (3). One of the defining symptoms of oral cancer
are visible lesions. These are not usually done during a routine dental examination as it wastes time. Researchers are
currently working on an AI program that could quickly and efficiently identify oral lesions in a patient. This would increase the number of patients with cancer who is detected early, therefore saving more lives.
In the next 10 years, dental diagnosis will greatly advance due to AI. Another area of dentistry, prosthodontics, will also
advance due to 3D printing (2). Prosthodontics is the area of dentistry that replaces teeth and the associated tissues. For
example, dentures are used to replace missing teeth. Currently only certain materials can be used in 3D printing that are
hard and inflexible which would be uncomfortable for a patient. Currently, researchers are trying to find a way of 3D
printing softer materials, and one day in the future 3D printers could be used to make all sorts of prostheses likes dentures, crowns and bridges.

In the next ten years, due to advancement in technology, diagnosis and the making of prostheses could be completely
carried out by machines, allowing dentists more time to build patient relations and spend more time on their holistic
health rather than just their basic dental health
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The Rising Rates of Oral Cancer

By Hamna Shafiq, Year 12
Dentistry Contributor

With around 8,300 people diagnosed each year, oral cancer has become the sixth most common cancer in the world. Also
known as mouth cancer, the term covers cases that involve a tumour developing in a part of the mouth. The majority of
cancers occur in the tongue, the inside of cheeks, the palate, the lips or the gums (1). However, development in the glands
(that produce saliva), the tonsils, and the pharynx are less common.
According to the NHS website, the most common symptoms of oral cancer are sore ulcers and unexplained, persistent
lumps in the mouth or lymph glands.
There has been a significant increase in diagnosis, with an average of 33% increase in both men and women over the past
10 years. This makes it the 10th most common cancer in men and the 15th most common cancer in women (2). However,
91% of these cases do have the potential of being prevented.
Why are oral cancer cases increasing and how can we prevent this?

The leading causes of oral cancer in the UK are tobacco and alcohol usage (3). These both contain chemicals that can damage the DNA in cells which can ultimately lead to oral cancer.
Evidence suggests that not eating enough fruit and vegetables also increase the risk of oral cancer.
Additionally, smoking is linked to two-thirds of oral cancer cases and alcohol usage is linked to just less than a third.
After observing these risk factors over time, it is evident that smoking rates have decreased in the UK in the past 40 years
and continue to decline.
On the other hand, looking at alcohol consumption rates, there is a clear increase in the average amount of alcohol intake in
the UK. It has almost doubled since the 1960s - likely to having resulted in diagnosis of later oral cancers (4).
Oral cancer doesn’t cause any noticeable symptoms during its initial stages hence resulting in delayed detection.
Nevertheless, frequent dental check-ups, especially for smokers and heavy drinkers, would allow oral cancer to be detected
and diagnosed earlier, allowing for early treatment of the individual. Additionally, many cases of oral cancer are linked to an
individual’s lifestyle therefore action against tobacco and alcohol use can have a positive impact in decreasing the risk of
oral cancer.
By maintaining medical and dental advice from doctors, reducing intake of alcohol and tobacco, as well as changing personal dietary habits, it is possible to hope for decreasing rates of oral cancer in the future.
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How has COVID 19 impacted children’s oral health?

By Avneet Singh, Year 12
Dentistry Contributor

The coronavirus pandemic has changed many aspects of life, but it could also be having a much more significant impact on the
mouth than we realise. While it is sometimes overlooked, oral health is a part of children’s health which deserves to be prioritised. After a recent publication, highlighting the indirect consequences of COVID-19, child oral health was a missing category.
This is even after it was highlighted by the Royal College of Paediatrics and Child’s Health’s 2020 report (1,2). According to the
GDC, throughout lockdown, many appointments were cancelled or postponed. Those in need lived with the pain, small numbers
of people self-treated and less than half of the nation knew about urgent dental care services.
The lack of routine check ups, lack of essential oral health education, lack of healthy diets- are just a few of the most prominent
effects that lead to a decline in children’s oral health due to the SARS-CoV-2 virus. Additionally, snacking has risen amongst families with younger children. Data collated from a survey taken by ‘The Oral Health Foundation’ shows that, 70% of families with
children under five are reporting more snacking in the household (3). Fresh fruits and vegetables, calcium-rich foods such as
milk, cheeses and yogurts are all a few components which enable a child to build and maintain a healthy set of teeth. However,
an increased consumption throughout lockdown of sugary beverages and snacks, possibly heightened the risk of dental caries
(more commonly known as tooth decay) and periodontal disease. Dr Nigel Carter OBE says, “Snacking could be the result of
boredom and the need to find a distraction that gives us short-term comfort”. The problem is that it can have serious repercussions for our health. Whenever we eat or drink anything, plaque builds up in the mouth. This produces acids that attack the
teeth, causing tooth decay and erosion.”
Dental caries is a largely preventable disease, however it affects 23% of children aged 5 years in England emulating health inequalities. The consequences of dental caries can be prevented by cutting down on sugar, as well as brushing teeth with fluoride
toothpaste. The incidence of tooth decay in deprived communities is doubled and it is impossible to address without tackling
social disparity. Some studies reported that throughout the pandemic, children had decreased the frequency of proper tooth
brushing, increased poor oral hygiene (4).
Unmet dental needs have been linked to adverse consequences in children. Mouth pain may develop when dental caries are left
untreated. Resulting in difficulty in eating, weight loss and decreased nutritional status. Severe dental caries can cause tooth
disfigurement which may have an impact on children’s self-esteem and social interactions and development.

During lockdown, due to a more sedentary lifestyle, children become prone to many differences within their teeth. Restriction of
dental interventions to urgent and emergency cases showed that paediatric dentists had to reassess the benefits of treatment
and risk for the patient. Dental professionals have also identified an increased demand post lockdown and the need to prioritise
access to their services. This is likely to mean that unmet demands for dental services are growing and could correspondingly
lead to an even steeper decrease in children’s oral health. The current responsibility of maintaining the standards for oral health
should not only be delegated to dental professionals alone, but also to parents, school and all healthcare workers in fact. The
very need to tackle paediatric oral health nationally must be acted upon in the proper manner; willingness to act and not simply
implied messages.
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Figure 1 represents the data of 348 families in the survey during
the week June 25 to July 2, 2020. The data collated, reports that
caregivers suffered the greatest unmet child health care, of
which dental care expressed the highest need. In this sample,
caregivers disclosed that a child in their household required
dental care more than 3 times as often as medical care.

Forensic Odontology and its uses in crime scene investigations

By Zahra Shahzad, Year 12
Dentistry Contributor

Forensic odontology is the use of dental science in legal and criminal investigations, most often
involving trying to identify the offender by comparing previous dental records to bite marks left on the victim or crime scene (1). It is also used for identification of human remains based on dental records, which is useful for when trying to identify dead bodies on scenes of mass disaster such as fires, tsunamis and aviation catastrophes.
Every year the importance of dental identification is rising. This is due to the fact that dental records are sometimes the
last or only resort to identify a person when their body is decomposed or disfigured. This method is beneficial as even with
only a couple of teeth it allows the person to be identified. We know every mouth is different and the trained eye of a forensic odontologist is able to provide a lot of information about the person by just seeing the teeth. They could do this by
providing an accurate charting of the teeth and any fillings, then compare with dental records of missing people. Due to
this, a positive identification is made.
The different steps of using odontology to identify bodies are; age determination, identification and bite mark identification (2).
The age of a tooth can be determined by observing the size and shape of it, the detention and even the transparency of
tooth roots (3). This method is mostly used when human remains are found at archaeological sites or if skeletons are
found.
Secondly, the next method of identification. This is possible as the teeth are one of the hardest structures in the human
body and are able to withstand chemicals, fires and even other substances which would naturally corrode the human
body. For example, the Haiti earthquake (2010) left many victims unidentifiable. Professional odontologists were able to
observe the teeth of these victims and created age estimations which made it easier to identify the bodies (4). Additionally, this method of identification has also been useful in tsunamis, which have happened in Japan and Thailand.
Thirdly, bite mark identification is used on crime scenes where the criminal may have left indentations of their teeth on
either food items or even human skin (5). The forensic odontologist can take dental impressions of a suspect. This can then
be compared with the bite image from the crime scene and act as evidence. However, this method is not always a hundred percent accurate as there are substantial rates of erroneous results. There have been many cases throughout history
that have made use of bite marks as evidence. Bite marks are often seen in cases involving sexual assault, murder, and
even child abuse. It can be a major factor in leading to a conviction.
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What is Dentophobia and how do you manage it?

By Amaani Adam, Year 12
Dentistry Contributor

By definition, Dentophobia is an extreme fear of dentists. Dentophobes will avoid seeing the dentist at all costs, even if they are in pain. This is
different to a fear of the dentist, as the emotions aren’t as extreme. To make things clearer, when applied to visiting the dentist, having a fear
could mean putting off appointments until needed. Dentophobia, however, could present such a severe fear that you avoid the dentist altogether, and even mentions of it could trigger anxiety.
Consequence 1: Social expectations not met
In this day and age, everyone is expected to have a ‘Hollywood Smile’ (1). If your teeth become rotten due to neglect, you may experience social stigma. This could have a knock on effect on your whole life, including finding a job or partner. Eventually, this may lead to isolation and
depression.
Consequence 2: Vicious cycle
Sufferers of dentophobia could have such great fear that they avoid dental care. As a result, their oral health deteriorates which could, in turn,
make them feel ashamed and embarrassed when presenting their teeth to the dentist. Therefore they avoid the dentist, and the vicious cycle
goes on.
Consequence 3: Effects on daily life
The effects of dentophobia disrupt a patient's daily routine. TV programmes that include scenes of dentists may trigger such anxiety in a sufferer that they must avoid them (2). Deteriorated oral hygiene could mean a sufferer will find it difficult to have certain foods, such as chewy
food. This impacts their overall health and diet.
Management 1: Cognitive Behavioural Therapy (3)
A treatment for Dentophobia is Cognitive Behavioural Therapy, which is based around the facts that the thoughts and beliefs we have about
the dentist are what causes us distress, not the dentist itself.
It involves pinpointing the exact thoughts and beliefs, with a therapist, that causes the patient distress. They then gradually learn to challenge
these and change them into a more positive way of thinking. This has proved to be one of the most successful treatments, but requires high
levels of motivation.
Management 2: Graduated exposure
This is geared towards preventing the phobia developing in the first place, and involves positive, regular and early experiences of the dentist.
To maintain lifelong dentist appointments, young children should be seen every 6 months for check ups, where they have an opportunity to
build their confidence and knowledge about the dentist and instruments used. Studies have proved that when children have a familiarity with
the dentist early on, their anxiety in visiting the dentist later in life is reduced.
Management 3:The dentist’s role
Unsurprisingly, the dentist has a major role in ensuring dental anxiety is at its minimum. This is done by the ‘Four Habits Model’ (Frankel and
Stein) (4) :
1. Invest from the beginning
The initial moments are key in establishing a kind and honest rapport.
2. Understand the patient’s perspective
This involves thoroughly understanding the patient’s level of anxiety. This allows the dentist to adjust their communications with the patient
accordingly.
3. Empathy
If the patient reports high levels of anxiety, the first thing a dentist should do is remind the patient how common this is. Then, they should ask
the patient if there is anything they can do to reduce this anxiety.
4. Invest in the end
At the end of the appointment, when the patient has faced their fears, a dentist should offer them excessive praise. This positively reinforces
their behaviour, and reduces the chance of avoidance in the future.
Calming techniques
There are several ways to stay calm throughout your appointment:
• bring headphones to help relax and distract you from the dental procedure.
• Ask a loved one to accompany you.
• Practise relaxation and deep breathing techniques.
• Establish a ‘stop’ signal with the dentist, so they know when you need to take a break.
All in all, oral health is one of the most important aspects of general well-being. As with most phobias, there are various techniques and treatments to help cope, or even recover from dentophobia. Although it may take time and effort, it is essential so that you can reach a point where
your anxiety no longer stops you from visiting the dentist.
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Bruxism: its causes, effects and healing

By Millie Price, Year 12
Dentistry Contributor

Bruxism is a dental condition characterised by the grinding of the teeth and clenching of the jaw (1). This can occur during the night or day and cau
the tooth to wear and break. This condition occurs unconscious, so many individuals may not be aware of the condition if they have it. The Bruxism
Association reported in 2018 that Bruxism affects over 10 million adults in the UK – which is a significant proportion of the UK population (around
in the year 2018), hence showing that this is a common condition in the UK (7).
A dentist can check for signs of bruxism by looking out for flattened teeth, tenderness in jaw muscles and broken/missing teeth. The dentist may
take X rays to assess the damage to your teeth, the underlying bones and the inside of cheeks (2).

There are three types of bruxism - awake, sleep and children’s bruxism (4). Sleep bruxism is the most common type and occurs at night, whilst peo
are asleep. This type is harder to identify than awake bruxism because it isn’t possible to be aware of it as it occurs unconsciously. In contrast, awa
bruxism is less common but is easier to identify. It occurs mainly due to stress. Children’s bruxism is estimated to affect 15 to 33% of children. It is
most likely to occur during the period when the baby and adult teeth start to appear. Children’s bruxism generally goes way with no issues, howev
if it does not then attention should be drawn to it.

Bruxism is very common in people who are highly stressed, angry, frustrated or have overly competitive tendencies. Some evidence also suggests
that bruxism may be caused by an imbalance in neurotransmitters.

Two types of antidepressants have been linked to teeth grinding in research studies (3). These are selective serotonin reuptake inhibitors (SSRIs) a
serotonin norepinephrine reuptake inhibitors (SNRIs). Both drugs interact with neurotransmitters in the brain. Scientists believe these antidepressants trigger bruxism because they interact with dopamine. SSRIs have been found to suppress dopamine levels, whereas SNRIs increase dopamin
levels. Dopamine receptors control some muscle and motor activity in the body. If normal levels of dopamine neurotransmitters are altered, it can
cause unwanted muscle activity – causing the teeth to grind and therefore cause bruxism.

The anatomy of your mouth such as missing teeth or an abnormal bite can also increase your chances of developing bruxism depending on how th
upper and low teeth interact. If teeth grinding occurs on a regular basis, this will destroy the enamel. Destruction of the enamel weakens the teet
causing sensitivity and makes the tooth more susceptible to decay. In a worst-case scenario tooth loss and jaw disorders can occur.

Temporomandibular joint disorder (TMD, TMJ) is a condition that can be caused or made worse by Bruxism. TMD refers to problems with the jaw
muscles that control the temporomandibular joint. This joint connects the jaw to the bones of the skull, which is responsible for movements of th
jaw. Teeth grinding puts pressure on the joint and causes the jaw muscles to tighten. Symptoms of TMD include jaw and facial pain as well as a clic
ing sound when opening and closing the mouth to chew.

There are many different types of treatments available for bruxism sufferers and the right course of treatment suggested by the Dental practitione
depends on person to person and their circumstances. Some methods used consist of using mouth guards, treating stress, breaking the habit (of
grinding), preventing dental problems and taking medication.

Mouth guards can be worn at night and are used to even out the pressure across the jaw and create a physical barrier between the upper and low
teeth to protect them from further damage. This is a band 3 treatment and is highly expensive. If the cause of teeth grinding is stress-related, the
dentist may encourage stress-relieving techniques such as yoga, deep breathing and massages (5).

Also, if the teeth grinding is a side effect of antidepressants, the dentist may encourage the patient to contact their GP about altering their medica
tion. Alternatively, some patients may choose to receive Botox treatment. Small doses of Botox are injected directly into the masseter muscle whi
weakens it enough to help stop grinding of the teeth (6).

To conclude, Bruxism is a common dental condition, where its’ effects on oral and physical health can be underestimated. So, if you feel you have
Bruxism, then get it checked out sooner rather than later to avoid possible severe complications in the future.
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Effect of female hormones on the periodontal condition

By Humairah Thagia, Year 12
Medicine & Dentistry Contributor

auses Periodontal diseases are serious bacterial infections that attack the gums and surrounding tissues. Periodontal disease – mainly the
result of infections and inflammation of surrounding gums and bone - usually develops as gingivitis, with swollen, red and bleeding
m
d 1/5 gums (1). However, this can develop into a more serious gum disease -Periodontitis. This disease causes tooth loss as untreated

infection of the soft tissue can destroy the surrounding bones. Periodontal diseases are usually caused by a build-up of plaque
which can be caused by poor oral health habits. Smoking is the main risk factor for periodontal disease, as cytotoxic substances
also
such as nicotine can penetrate the soft tissue of oral cavity and make the gums more prone to infection. Research also suggests
that vaping can be a risk factor for periodontal diseases, as the nicotine causes blood vessels to restrict which decreases blood flow
ople to the gums. Burning of e-cigarette vapours cause the release of inflammatory proteins in the soft tissue, resulting in periodontal
ake disease.
s
ver Hormones are specific, regulatory molecules that moderate reproduction, growth and development; they maintain homeostasis,
energy production, utilisation and storage. Oestrogen and progesterone receptors are located in the periodontal tissues. They contribute to physiological changes at different phases of life. An example is oestrogen – it can influence the synthesis of fibrous collas
gen. As for progesterone, it directly affects the periodontium and plays an important role in bone formation and resorption. Taken
together, hormones can influence a variety of tissues and an individual’s health, including the risk of periodontal disease. Inand creased production of hormones or even an imbalance can cause an increase in prevalence of periodontal diseases and inflamed
tissues (4). Puberty, menstrual cycle, pregnancy and menopause are all phases that influence oral and periodontal health in womne
en. Increased hormone levels during puberty affect gingival tissues, as bacteria species emerge and hyper plastic reactions occur
n
where bacteria is present. The inflamed tissues become red and are more likely to bleed when brushed. Additionally, gingival tissues are more oedematous during the menstrual cycle, which increases gingival bleeding and teeth motility (6).
he
During pregnancy, increased oestrogen and progesterone production increases the permeability of blood vessels in gingival tissues
th,
- this is the main cause of gingivitis in pregnant women, which is prevalent in 30-100% of them (3). Increased hormone levels in
gingival tissues can encourage the growth of periodontal pathogens which is an etiopathogenetic factor in gestational gingivitis
and and periodontitis. Several studies suggest that the prevalence of periodontal diseases can affect pregnancy outcomes as cytokine
he
production can increase patient risk of poor pregnancy outcomes. Maternal periodontitis is shown to be an etiopathogenetic facck- tor for preterm low birth weight and several studies have confirmed a link between maternal periodontitis and preeclampsia. Periodontal infection can also target the placental membrane via the bloodstream.
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The use of oral hormonal contraceptives is associated with increased gingival inflammation and periodontitis, with a higher prevalence of periodontal pathogens (5). During menopause, when hormonal levels decline, changes in oral mucosa that women experience can lead to altered taste perception, dryness of the mouth and menopausal gingivostomatitis. Fortunately, periodontal diseases can be prevented through good oral hygiene practices, such as regularly visiting a dentist for deep-cleaning to remove
plaque build up, brushing and flossing to get rid of gingival bacteria and rinsing daily with a fluoride-containing mouthwash that
will help to kill any bacteria causing the build-up of plaque. In extreme cases, tooth scaling and root planning may be needed to
combat periodontal disease.
Overall, female hormones can increase the risk of periodontal diseases through different life stages including puberty, pregnancy
and menopause as changes in levels of oestrogen and progesterone can influence the growth of oral bacteria, leading to the buildup of plaque and an increased risk of infection which can lead to gingivitis or periodontitis.
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Water Fluoridation: A Worry Or A Wonder?

By Kelly Chae, Year 12
Dentistry Contributor

Water fluoridation has proven to be a topic of controversy over the decades as people consider the benefits and the issues which this brings. To
begin, fluoride is a naturally occurring mineral which is proven to prevent tooth decay. Water fluoridation is when fluoride is manually added to
the water supply of some areas in hopes of improving oral health. This can also happen naturally in areas with high fluoride content. This is as a
result of a discovery in 1941 which outlined that the addition of fluoride to water could reduce caries by 60%, a massive breakthrough at the
time. Water fluoridation, however, dates back to 1901 with the mystery staining of teeth first described by a dentist named Dr Frederick McKay
(1) who became aware of several cases that suggested that the constituents of the water supply may have been responsible for the staining
and noted that decay rates were much lower in areas without dental staining.
Predominantly, water fluoridation is used in countries such as Australia, Brazil, Hong Kong, Ireland, Korea, Spain, UK, and the USA. Although
research shows that Water fluoridation occurs mostly in America, south America and parts of Asia. However, The Grand Rapids, Michigan, was
the first community in the world to use artificial fluoride in their tap water in 1945. Interestingly, only 10-11% of water in UK has fluoride
(natural water fluoridation in some areas), meaning around 5.8 million people in England receive fluoridated water with the first UK scheme
established in Birmingham in 1964. According to the United Utilities website for the North West of England (2), it shows that the water in Bolton is not currently fluoridated, with on average, the water containing less than 0.1mg of fluoride per litre.
Now, moving onto the benefits of water fluoridation. In the last century, fluoride has been renowned for its properties in reducing tooth decay
(major oral health issues and chronic childhood disease, especially prevalent in young children). Fluoride prevents tooth decay by making the
teeth stronger and more resistant to acid attacks, and helps to slow down the process of decay (3). The addition of fluoride has meant that children have 35% fewer baby teeth that are decayed, missing, or filled, and 26% fewer decayed, missing and filled permanent teeth (4). The results were also similar in adults according to Public Health England. Consequently, this led to reduction in days lost from school for children and
days lost from work for adults and reduction in avoidable dental treatment costs.
On the contrary, concerns have been raised regarding the link of water fluoridation to a variety of health conditions. Although reviews so far
have not found convincing, conclusive results against its use, a dental condition called “dental fluorosis” can occur if the child’s teeth are exposed to too much fluoride upon development (5). Mild dental fluids can be seen as exceptionally fine pearly white lines or flicking on the surface of the teeth. More severe cases see the tooth’s enamel to become pitted or discoloured. However, it is uncommon in the UK for fluorosis
to be severe enough to seriously affect the appearance of the teeth due to the careful monitoring of the levels of fluoride by the Drinking Water Inspectorate which will adjust if levels are not at their desired point. Moreover, ethical issues have been raised with putting fluoride in water as people will not be able to choose if they want it or not, even if it is for the common good, with some arguing that it is an intrusion of personal liberty, and different places have access to various levels of fluoride.
Further negative side effects of the addition of fluoride to our water systems include a very counter-productive impact on teeth: tooth decay
(6). This directly opposes the supposed benefits of water fluoridation as it is believed that a high intake of fluoridated water can lead to the
weakening of the enamel. This, however, only affects children who are still developing their teeth. Moreover, there is scientific evidence that
there could be skeletal weaknesses as some patients suffer from weak joints and are more at risk of a fracture as a result of this. There is also
evidence that imply that high intake
of fluoride will affect the brain development of children, putting children at risk of lower cognitive function. Interestingly, even this is not an
exhaustive list of all the limitations of water fluoridation.
Overall, the decision about whether to add fluoride to the water supply is made by the individual local authorities. This is due to the significant
inequalities, arising from differing socio-economic status, that exist amongst the dental health of the UK, as research shows the prevalence of
9% of caries in 5-year-olds in East Sussex and 51% of caries amongst 5-year-olds in Blackburn. These large differences in levels of dental decay
have spurred some leaders of small towns/cities to act (7). Some areas have public water supplies that naturally contain a level of fluoride that
is like that seen in schemes, and some private water supplies contain more than this amount. Recently, however, as of September 2021, the UK
Government introduced water fluoridation schemes in hopes of reducing the exponential cases of hospitalisation as a result of tooth decay.
Nevertheless, research is still required to find more evidence on the dangers of fluorosis, however, for now, water fluoridation has been a massive aid in reducing tooth decay.
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How anesthetising animals is different to anaesthetising humans
In medicine, animals have always served as a model for humans and therefore the process and drugs of anesthetizing do sometimes crossover. However, whilst the variation in humans is restricted to race, gender, weight (and so on), the animal kingdom holds a variety of species
breeds and more drastic size differences. Different species have variable pharmacological responses, anatomy, temperament, behaviour, and
lifestyles (2). Therefore, this means that there are peculiar anaesthetic techniques used in animals and not used in human beings. It is important to understand the divergent aspects of anesthetising animals and humans such as preanesthetic assessment, preparation, premedication, monitoring, induction of general anaesthesia, intubation, equipment, regional blocks, neuraxial block and perioperative complications.
Preanesthetic assessments include patient background (species, breed, sex, and age) and history (1). Human assessment would, for example,
consider ethnic variables such as BAME people being more susceptible to CVD and diabetes. These genetic risks are comparable to those in
animals. Diabetes mellitus and dilated cardiomyopathy are more common in certain breeds of dog. Species variation may be encountered.
Strangely, despite the sizes, horses, dogs and cats require 10 times the dose of xylazine than cattle. A history of exercise intolerance or syncope especially in a dog would indicate cardiomyopathy. Clinical examinations also vary in rodents such as rats and rabbits; colour reflection
from the eye can detect unnatural paleness and cyanosis. Edema is swelling caused by excess fluid trapped in your body’s tissues. In humans,
it is most likely to occur in your hands, arms, feet, ankles and legs however in animal it is likely to occur in different regions for different species. In horses, that would be in the limbs and along the ventral body walls in horses. In cattle, it would be the brisket region (breast or lower
chest) and abdominal cavity in cats and dogs.
For humans going under general anaesthesia, they undergo pre-operative fasting which minimizes the risk of pulmonary aspiration of gastric
contents (vomiting) whilst under. The “6-4-2 rule” is usually followed - a minimum of a 6 hour fast for solid foods, a 4 hour long fast for
breast milk and a 2 hour fast for liquids (3). However, in large ruminants, food is withheld for 24-48 hours and water for 12, which dramatically increases the preoperative fasting time. However, fasting is not necessary for smaller mammals as vomiting during induction does not
occur for them. Preoperative fasting goes beyond unconscious vomiting; if a horse (and other ruminants) with a full stomach falls to the
ground on induction, the stomach may rupture. However, prolonged fasting in horses may lead to postanaesthetic colic.
Various drugs which are not used in humans are being used in animals. And, unlike humans, behavioural, manual, and mechanical restraint
methods are used before premedication. Drugs can be injected by direct delivery systems, handheld injections, pole syringes for cooperative
animals and by remote delivery systems with air activated darts and blow pipe projectors for noncooperative animals. For injections, thick
skin can be a problem in many animals. Intramuscular absorptions are most rapid in the neck, shoulder, and hip in animals.

Monitoring in humans include using an inflatable blood pressure cuff and a pulse oximeter (usually attached to your finger, toe, or earlobe)
to measure the level of oxygen in the blood. In animals, there are some similarities. The peripheral artery used for counting heart rate by
palpitation includes the femoral artery in dogs and cats, the lingual artery on the ventrum of the tongue in dogs, the facial or metatarsal arteries in horses, the femoral, median, or auricular arteries in ruminants and pigs. Some monitors using infrared absorption spectrometry
principles cannot be used for horses or ruminants as exhaled methane may also be measured (4).
Induction of anaesthesia varies dramatically in animals. For small mammals like cats, an induction chamber can be used. The downsides to
this are that they can cause stress, delayed airway control and environmental contamination. Whereas, horses will undergo anaesthesia
whilst standing but can fall with a tilting tabletop that it is attached to it with belly bands (this prevents falling and rupturing the stomach).
Xylazine is delivered to capture wild animals via small darts. Aquatic animals have anaesthetics like tricaine methane sulfonate, clove oil and
isoflurane mixed in their water tank and circulated. For long surgeries, a submersible recirculating water pump is used to pump the anaesthetic diluent water into the fishes' mouth, past the gills and out through the operculum. These are just a few examples, but there are dozens of valid techniques to administer anaesthesia.
In conclusion, when anaesthetizing animals there are many more things to consider and more variability than human anaesthesia. Therefore,
it is more challenging.
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A brief look at the history of medical negligence in the UK
By Rukaiyya Anas, Year 12
MDV Law Contributor
Medical malpractice occurs when a hospital, physician, or other healthcare professional, through negligence or omission, causes injury to a patient. Neglect
can be the result of errors in diagnosis, treatment, monitoring, or health management (1).
The beginnings of medical malpractice first emerged in the UK through the Donoghue V Stevenson case of 1932. Prior to this decision made in the House of
Lords, any claim made against a medical professional based on breach of contract was rare, as contract law did not seem yet to apply to doctor-patient relationships at this moment in time. Without a binding contract, it was near impossible to sue against neglect in the medicinal world. Then, in 1932, a Mrs Donoghue suffered sever gastroenteritis after accepting a drink from her friend;
they said the drink was later found to have contained the decomposing remains
of a snail. Mrs Donoghue sued the manufacturer for negligent manufacture, and
the case eventually ended up before senior judges in the House of Lords. The
final decision of this case determined that there was a distinct and separate tort
of negligence which did not require a contractual relationship, and therefore
acted as a steppingstone on which manufactural as well as medical negligence
now grew as a valid area of law (2).

Another greatly important legal case that seemingly shifted medical malpractice into a more recognised field of law was the Bolam
v Friern Barnet Case of 1957. The plaintiff was a patient in a psychiatric facility and suffered a hip fracture when he fell off the sofa
due to spasms during electroconvulsive therapy. He argued that the hospital should have given him sedatives or somehow detained him to avoid injury; or that he should have been warned about the risks. The judge for this particular case determined that if
a doctor's behaviour was found to be rational by the responsible organization of other doctors working in the same field, it was not
a fault, simply because the other doctors had different views. Therefore, it is held that it is not up to the judge to decide which of
the two different treatment approaches is right- it is up to the medical professional. This resulted in the creation of the 'Bolam
test’, namely, ‘A doctor is not guilty of negligence if they have acted in accordance with a practice accepted as proper by a responsible body of doctors skilled in that particular art’. The 2015 Montgomery v Lanarkshire Health Board Case further added to this
perspective by holding the view that whilst doctors must warn their patients of significant risks, it is mainly up to the patients to act
in their best interests by being more active and informed during the course of their treatment (3).
The current take on medical malpractice laws and regulation in the UK suggest that the UK is far more advanced and reliable in
comparison to other countries, even going as far as being known for having the lowest number of medical malpractice cases in
Europe. Whilst medical malpractice cases may be few and far between, it does not seem futile to remain mindful of your rights as a
patient and/ or as a doctor/dentist (4). Public claims are funded by the Department of Health, whilst complaints made against private healthcare must fall into the category of breach of contract between the patient and practitioner. Medical professionals, on
the other hand, can choose to be protected by medical malpractice insurance to prevent complaints in certain situations; for example, choosing to perform CPR on someone in public (5).
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An Introduction to the world of Medical Malpractice
By Christopher Williams, Year 12
MDV Law Contributor
What is medical malpractice?
Medical malpractice is when legal action needs to be taken due to a medical professional providing substandard care to a
patient. This often leads to direct harm to the patient, or could cause a pre-existing condition to further deteriorate. Some of
the most common medical malpractice claims include misdiagnosis, surgical errors and prescription errors. The notion of
medical professionals being responsible for their actions is not neoteric. The Hippocratic Oath has been used by doctors,
since the time of the Ancient Greeks and Hippocrates, to swear ethical behavior during their practices; many countries still
consider this a necessity to practice medicine. The fundamental principle of the Oath is ‘Do no harm’ (1).
What happens during a medical malpractice case?
Generally, there is a 3-year time limit for claiming medical malpractice, starting from either the moment at which the malpractice occurred, or whenever the patient became aware of malpractice taking place. However, this time limit does not apply to children, and only comes into force once they turn 18, therefore, the statutory limit will expire on their 21st birthday.
In the event of medical malpractice, seeking legal advice ASAP is vital. A medical lawyer will assess the claim and the likelihood of it succeeding in court, before attempting to gather evidence. Once evidence has been gathered, a ‘letter of claim’
can be sent to the medical professional accused of malpractice (the defendant). This letter of claim will be responded to, with
either an admission, or a denial of medical malpractice. If the defendant admits to malpractice the two parties will attempt
to reach a settlement. On the other hand, if malpractice is denied the lawyer may issue court proceedings. During a trial, the
amount of compensation and whether medical negligence has occurred are disputed. This could take from a few months to
several years, depending on the complexity of the case.
Case Studies: Michael Jackson - 2011
Michael Jackson’s unexpected death, in June 2009, shocked the world. Although it initially appeared to be out of the blue,
after an extensive autopsy it was revealed that Jackson died due to a number of drugs in his system, including the anesthetic
‘Propofol’. Propofol is extremely potent and carries a variety of potentially harmful side effects. It was found that Dr. Murray
regularly administered Propofol to Jackson in order to aid his sleep. Murray claimed he only issued this drug as Jackson was
insistent on taking it in order to help his insomnia, and that he tried to prevent Jackson from becoming reliant on it. However, Murray was arrested and charged with involuntary manslaughter in February 2011. He received 4 years in prison and had
his medical licenses revoked, before finally being ordered to pay $100 million in compensation to the Jackson family (2).
Sherman Sizemore - 2006
One of the most disturbing cases of medical malpractice in recent history is the tragic story of Sherman Sizemore. In 2006, 73
-year-old Sherman Sizemore underwent gall bladder surgery. He was administered with a paralytic drug to prevent movement. However, it is claimed Sizemore wasn’t given anesthetic until 16 minutes after the first incision. Therefore, he was
paralyzed yet could feel the pain of the surgery. Two weeks after the surgery, Sizemore committed suicide. The family
claimed that the impact of the anesthesia awareness led to his suicide. The family filed a lawsuit against the anesthesiologists, who denied charges (2,3)

The future of medical malpractice
Medical malpractice remains one of the biggest causes of death in the US, and whilst not as detrimental in the UK, the recent
pandemic has led to an upsurge in the amount of cases being disputed in court regarding issues in healthcare and medical
treatment. It is highly likely that medical malpractice will go on to become a more demanding area of law in impending years,
however future amendments to healthcare systems could prevent this issue from growing any bigger (4).
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