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➠ Provides extended 
antibacterial coverage to 
include the most 
penicillin-resistant strains.1

➠ Recommended by leading 
Guidelines as first line 
treatment in AOM.2,3

➠ Most common adverse 
effects are diarrhoea, nausea, 
vomiting and mucocutaneous 
candidiasis.4

➠ Indicated for children <40 
kg and older than 3 months; 
dosed at 90/6.4 mg/kg/day 
in 2 divided doses.4
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For more information and dosing instructions:
https://gskpro.com/en-mt/products/augmentin/
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editorial

I wish to start this editorial by posing a question. Should a 
young female patient who enters in your clinic, and whose 
father is known to you as suffering from Huntington’s, 

be informed of her father’s condition? As you may 
recall, Huntington’s disease is an autosomal dominant 
neurodegenerative disorder, meaning that having a mutation 
in only one of the two copies of the HTT gene - the HTT gene 
provides instructions for making a protein called Huntington 
- is enough to cause the condition. When a person with 
Huntington’s has children, each child has a 50% chance of 
inheriting the mutated gene and developing the condition.

So, returning to that young patient of yours who is of child-
bearing age, would you inform her of her father’s condition or 
confidentiality would prevail? 

Well, we are currently experiencing this scenario in what 
can be considered as one of the first cases in the UK where 
judgement is expected on a relative’s claim over issues of 
genetic responsibility. Lawyers are bringing a case against the 
St George’s Healthcare NHS Trust, involving a woman who is 
suing doctors because they failed to tell her about her father’s 
fatal hereditary disease before she had her own child. The 
woman discovered – after giving birth – that her father carried 
the gene for Huntington’s disease and that her own daughter 
has a 50% chance of having it. The lawyers argument that if 
the patient knew about her father’s condition she would have 
tested herself for the condition and if positive, she would have 
terminated her pregnancy. In keeping with this, her lawyers 
floated the idea that the definition of a patient may not just 
be the person who provided a genetic sample, but may be also 
defined as those affected by that genetic sample.

Well, should doctors share genetic test results with relatives, 
even without consent? How much effort clinicians need to put 
into tracing relatives? Well, knowledge on genetic components 
of diseases, including cancer, evolves with time and research; 
this poses a challenge on what is currently known, what 
becomes known, estimating the chance of developing or passing 

on a genetic disorder and whether such chance justifies the 
communication of information to relatives. One must remember 
that you cannot retract that information once you have given it. 

The case involving the St George’s Healthcare NHS Trust is 
unnaturally complex. The patient’s father shot and killed his wife 
in 2007 and was convicted of manslaughter. In 2009, doctors 
at the St George’s Hospital diagnosed him with Huntington’s 
disease and proposed to tell his daughter about his condition 
in view of the fact that she was pregnant. He refused to do so 
and the doctors accepted his decision. In 2010 the woman gave 
birth and four months later she accidentally learned by one of 
her father’s doctors that her father had Huntington’s. In 2013 
she tested positive for the Huntington’s disease gene; her own 
daughter, now eight, has a 50% chance of having it.

Interestingly, in 2015 the High Court of Justice ruled against 
the patient’s claim since such move was interpreted to undermine 
the doctor-patient relationship; also the court recognised that 
doctors might also be overly burdened if they are required to assess 
whether or not to make disclosures to patients’ relatives. However, 
this decision was overturned by the Court of Appeal in 2017. The 
latter acknowledged the arguments of the High Court of Justice 
but said that these should not preclude the patient from having the 
opportunity to have the particular circumstances of her case heard 
in the High Court for a full trial. The trial is set for November 2019. 

That a duty of confidence exists in relation to medical 
information is axiomatic. However, common sense dictates that 
the rule of confidentiality is not absolute. In special circumstances 
it may be justified to break confidentiality where the aversion 
of harm by the disclosure substantially outweighs the patient’s 
claim to confidentiality. Before disclosure is made in such 
circumstances, an attempt should be made to persuade the patient 
in question to consent to disclosure; the benefit to those at risk 
should be so considerable as to outweigh any distress which 
disclosure would cause the patient. 

abortion, ethics and tort law
a red herring?



Start ENTRESTO today

 The starting dose is 24/26 mg or 49/51 mg, twice daily, 
depending on the patient’s current treatment and 
medical condition1

The target dose is 97/103 mg twice daily1

 Stop using an ACE inhibitor for 1.5 days (36 hours) 
before starting ENTRESTO1 

ENTRESTO contains valsartan, and therefore should not be coadministered  
with another ARB-containing product.

Before your NYHA Class II patients with HFrEF leave your office, take action with ENTRESTO— 
and keep them on the right path.

ENTRESTO is available 
in 3 dosage strengths1

ENTRESTO™▼(sacubitril/valsartan)
Presentation: Each film-coated tablet of 
Entresto 24 mg/26 mg, 49 mg/51 mg and 
97 mg/103 mg contains sacubitril and 
valsartan respectively (as sacubitril 
valsartan sodium salt complex).
Indications: In adult patients for 
treatment of symptomatic chronic heart 
failure with reduced ejection fraction.
Dosage & administration: The 
recommended starting dose of Entresto is 
one tablet of 49 mg/51 mg twice daily, 
doubled at 2-4 weeks to the target dose of 
one tablet of 97 mg/103 mg twice daily, as 
tolerated by the patient. In patients not 
currently taking an ACE inhibitor or an 
ARB, or taking low doses of these 
medicinal products, a starting dose of 24 
mg/26 mg twice daily and slow dose 
titration (doubling every 3 - 4 weeks) are 
recommended. A starting dose of 24 
mg/26 mg twice daily should be 
considered for patients with SBP ≥100 to 
110 mmHg, moderate or severe renal 
impairment (use with caution in severe 
renal impairment) and moderate hepatic 
impairment. Do not co-administer with 
an ACE inhibitor or an ARB. Do not start 
treatment for at least 36 hours after 
discontinuing ACE inhibitor therapy. 
Entresto may be administered with or 
without food. The tablets must be 
swallowed with a glass of water.
Contraindications: Hypersensitivity to 
the active substances or to any of the 
excipients. Concomitant use with ACE 
inhibitors. Do not administer until 36 
hours after discontinuing ACE inhibitor 
therapy. Known history of angioedema 
related to previous ACE inhibitor or ARB 
therapy. Hereditary or idiopathic 
angioedema. Concomitant use with 
aliskiren-containing medicinal products 
in patients with diabetes mellitus or in 
patients with renal impairment (eGFR 
<60 ml/min/1.73 m2). Severe hepatic 
impairment, biliary cirrhosis and 
cholestasis. Second and third trimester of 
pregnancy.
Warnings/Precautions: Dual blockade of 
the renin angiotensin-aldosterone system 
(RAAS): Combination with an ACE 
inhibitor is contraindicated due to the 
increased risk of angioedema. Entresto 
must not be initiated until 36 hours after 
taking the last dose of ACE inhibitor 
therapy. If treatment with Entresto is 
stopped, ACE inhibitor therapy must not 
be initiated until 36 hours after the last 
dose of Entresto. Combination of 
Entresto with direct renin inhibitors such 
as aliskiren is not recommended. Entresto 
should not be co administered with 
another ARB containing product. 
Hypotension: Treatment should not be 
initiated unless SBP is ≥100 mmHg. 
Patients with SBP <100 mmHg were not 
studied. Cases of symptomatic 
hypotension have been reported in 
patients treated with Entresto during 
clinical studies, especially in patients ≥65 
years old, patients with renal disease and 
patients with low SBP (<112 mmHg). 
Blood pressure should be monitored 
routinely when initiating or during dose 
titration with Entresto. If hypotension 
occurs, temporary down-titration or 
discontinuation of Entresto is 
recommended. Impaired or worsening 
renal function: Limited clinical 
experience in patients with severe renal 
impairment (estimated GFR <30 ml/
min/1.73m2). There is no experience in 
patients with end-stage renal disease and 
use of Entresto is not recommended. Use 
of Entresto may be associated with 
decreased renal function, and down-
titration should be considered in these 
patients. Impaired renal function: 
Patients with mild-moderate renal 
function are more at risk of developing 
hypotension while patients with severe 
renal impairment may be at a greater risk 
of hypotension. Entresto is not 
recommended in patients with end-stage 
renal disease. Hyperkalaemia: Entresto 
should not be initiated if the serum 
potassium level is >5.4 mmol/l. 
Monitoring of serum potassium is 
recommended, especially in patients who 
have risk factors such as renal 
impairment, diabetes mellitus or 
hypoaldosteronism or who are on a high 
potassium diet or on mineralocorticoid 
antagonists. If clinically significant 
hyperkalaemia occurs, consider 
adjustment of concomitant medicinal 
products or temporary down-titration or 
discontinuation of Entresto. If serum 
potassium level is >5.4 mmol/l 
discontinuation should be considered. 
Angioedema: Angioedema has been 
reported with Entresto. If angioedema 
occurs, discontinue Entresto immediately 
and provide appropriate therapy and 
monitoring until complete and sustained 
resolution of signs and symptoms has 
occurred. Entresto must not be re 
administered. Patients with a prior 
history of angioedema were not studied. 
As they may be at higher risk for 
angioedema, caution is recommended if 
Entresto is used in these patients. Black 
patients have an increased susceptibility 
to develop angioedema. Patients with 
renal artery stenosis: Caution is required 
and monitoring of renal function is 
recommended. Patients with NYHA 
functional classification IV: Caution 
should be exercised due to limited clinical 
experience in this population. Patients 
with hepatic impairment: There is limited 
clinical experience in patients with 
moderate hepatic impairment (Child 
Pugh B classification) or with AST/ALT 
values more than twice the upper limit of 
the normal range. Caution is therefore 
recommended in these patients. B-type 
natriuretic peptide (BNP): BNP is not a 
suitable biomarker of heart failure in 
patients treated with Entresto because it is 
a neprilysin substrate.
Interactions: Contraindicated with ACE 
inhibitors, 36 hours washout is required. 
Use with aliskiren contraindicated in 
patients with diabetes mellitus or in 
patients with renal impairment (eGFR 
<60 ml/min/1.73 m2). Should not be co-
administered with another ARB. Use with 
caution when co-administering Entresto 
with statins or PDE5 inhibitors. No 
clinically relevant drug-drug interaction 
was observed when simvastatin and 
Entresto were co-administered. 
Monitoring serum potassium is 
recommended if Entresto is co-
administered with potassium-sparing 
diuretics or substances containing 
potassium (such as heparin). Monitoring 
renal function is recommended when 
initiating or modifying treatment in 
patients on Entresto who are taking 
NSAIDs concomitantly. Interactions 
between Entresto and lithium have not 
been investigated. Therefore, this 
combination is not recommended. If the 
combination proves necessary, careful 
monitoring of serum lithium levels is 
recommended. Co-administration of 
Entresto and furosemide reduced Cmax 
and AUC of furosemide by 50% and
28%, respectively, with reduced urinary 
excretion of sodium. Co-administration 
of nitroglycerin and Entresto was 
associated with a treatment difference of 
5 bpm in heart rate compared to the 
administration of nitroglycerine alone, no 
dose adjustment is required. Co 
administration of Entresto with inhibitors 
of OATP1B1, OATP1B3, OAT3 (e.g. 
rifampicin, ciclosporin), OAT1 (e.g. 
tenofovir, cidofovir) or MRP2 (e.g. 
ritonavir) may increase the systemic 
exposure of LBQ657 or valsartan. 
Appropriate care should be exercised. Co-
administration of Entresto with 
metformin reduced both Cmax and AUC 
of metformin by 23%. When initiating 
therapy with Entresto in patients 
receiving metformin, the clinical status of 
the patient should be evaluated.
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technology in practice

IntroductIon
CRISPR (pronounced “crisper”) and its therapeutic 

use in human cell lines is revolutionising biomedical 
research. In particular, this is because CRISPR makes 
it straightforward to edit or inactivate genes in a cell 
line. It also simplifies the approach of creating animal 

models that are then used to explore diseases. Indeed, 
research work, which took months or years, can now be 
completed in weeks.

the Key Players
“CRISPR” stands for “clusters of regularly interspaced short 
palindromic repeat”. In detail, CRISPR is a bacterial DNA 
region made up of two specialised characteristics: (i) nucleotide 

repeats that are distributed throughout the CRISPR region, 
and (ii) spacers, bits of DNA that are interspersed among the 
nucleotide repeats. In general, the spacers are taken from viruses 
that have attacked the bacteria. Indeed, spacers are used as a bank 

of memories, therefore allowing bacteria to recognise viruses and 
fight off future attacks.

That CRISPR provides acquired resistance against viruses in 
prokaryotes was demonstrated over a decade ago.1 Here, researchers 

used the Streptococcus thermophilus bacterium, found in yoghurt 
and other dairy products, as their model. Barrangou et al. showed 
that after a virus attacks a bacterium, new spacers are introduced into 
the CRISPR region. In addition, by taking out the spacers or putting 

in new viral DNA sequences, the researchers were able to change 
the resistance of the bacterium against a particular virus. It was thus 
confirmed that CRISPRs have a role in the regulation of the bacterial 
immune system. Indeed, after introducing a spacer, a subsequent 

virus attack causes a portion of the CRISPR to be transcribed into 
crRNA, or CRISPR RNA. In this case, the CRISPR template produces 
a complementary sequence of RNA, with each crRNA consisting of a 
nucleotide repeat and a spacer portion.2

In order to stop foreign attacks, bacteria use CRISPR RNA and Cas 
proteins, including Cas9. Cas9 is an enzyme that cuts foreign DNA. It first 
binds to two RNA molecules: the crRNA, and another one called tracrRNA, 
or trans-activating crRNA. Both RNAs then guide Cas9 to the cleavage 

target site. Cas9, using two separate domains on its structure, cuts both 
strands of the double helix, resulting in a double strand break.2 Cas9 does not 
cut wherever it wants in the genome. Instead, there is a built-in mechanism 
involving short tags known as PAMs (“protospacer adjacent motifs”): if Cas9 

does not recognise a PAM next to its target site, it does not cut.

crispr-cas9
and its clinical 
applications
dr alfred Grech & dr MIchael balzan

abstract
CRISPR-Cas9 is a powerful and simple tool for 

editing genomes. It allows researchers to alter 
DNA sequences and gene function. Its potential 
applications include correcting genetic defects 

and treating and preventing the spread of diseases. 
In China, clinical human trials using CRISPR-Cas9 
are now in progress.
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GenoMe edItInG tool
Genomic DNA holds instructions for all living things. CRISPR-
Cas9 provides the means to alter these instructions. It does this 
through a break or a cut in the DNA therefore circumventing 
the repair mechanisms and introducing the alterations. It was 
this knowledge that fuelled the spiralling interest in CRISPR-
Cas9. In principle, the revolution began in 2012 with two 
research papers describing how the bacterial CRISPR-Cas9 can 
be transformed into a simple genome-editing tool. Jinek et al.3 
and Gasiunas et al.4 concluded that Cas9 could cut any DNA 
region if the nucleotide sequence of the crRNA is changed. Jinek 
et al. went further and fused crRNA and tracrRNA to create a 
single guide RNA (gRNA). Overall, genome editing requires the 
Cas9 protein and a gRNA.

Operationally, a stretch of 20 base pairs that matches the 
gene to be edited is designed. Subsequently, an RNA molecule 
that is complementary to the 20 bp stretch is constructed. Just 
like a pair of scissors, Cas9 and the RNA will then cut the DNA. 
In the end, the cell’s natural repair mechanisms will work (e.g. 
through non-homologous end joining, or NHEJ) to introduce 
the changes in the genome.

clInIcal aPPlIcatIons
It was a matter of time until the bacterial CRISPR-Cas9 was 
used in a clinical setting.5 So far, it has been used to ameliorate 
muscle function in mice with Duchenne muscular dystrophy.6 
In particular, using CRISPR, researchers deleted the defective 
gene, allowing the mice to produce one of the main proteins in 
the muscles. CRISPR is also being exploited to treat HIV,7 since 
it can attack multiple regions of the viral DNA, therefore making 
the development of virus resistance harder. In turn, this can 
decrease the chance of viral escape and resistance to treatment. 
In the field of cancer, CRISPR is being applied to turn on and 
off genes implicated in the development of cancer, to inspect 
the protein domains involved in cancer, and also, to evaluate 
the drug targets.8

In vitro and animal models of human disease have also 
demonstrated that CRISPR-Cas9 can be effective in the 
correction of genetic defects, thus paving the way for clinical 
therapeutic applications in humans. Yuan et al.,9 for example, 
investigated the role of αA-crystallin in rabbits. αA-crystallin 
increases cellular stress tolerance and prevents precipitation of 
denatured proteins.10 It is these functions that maintain eye lens 
transparency and prevent cataracts.11 Yuan et al. demonstrate 
that mutations in αA-crystallin are linked to the formation 
of cataracts. In detail, it was shown that a CRISPR-Cas9 
mutation of αA-crystallin causes congenital cataracts, failed 
differentiation of lens fibres, microphthalmia, and obscurity. 
In light of this, further investigations should pursue the 
association between mutations in the αA-crystallin gene 
and congenital cataracts in humans.

CRISPR-Cas9 is also being used to understand cystic 
fibrosis, an autosomal recessive, chronic, genetic disease 
of the lung caused by mutations in the cystic fibrosis 
transmembrane regulator (CFTR). Sanz et al.,12 for 
instance, describe an efficient method for editing three 

different and rare CFTR mutations, which together account for 
3% of patients suffering from cystic fibrosis. In a similar method, 
Schwank et al.13 used CRISPR-Cas9 to correct the CFTR locus 
through homologous recombination in intestinal stem cell 
organoids of patients.

In addition to cataracts and cystic fibrosis, CRISPR-Cas9 
studies have also been carried out on Fanconi anaemia,14 hearing 
loss,15 haemophilia,16 leishmaniasis17 and malaria.18 For example, 
hearing loss affects about 1 in 500 newborns. It is known that 
genetic deafness is often due to mutations of the inner ear genes. 
Using CRISPR-Cas9, the roles of these genes can be studied 
through the disruption of normal gene alleles via the NHEJ 
mechanism. In particular for genetic hearing loss, CRISPR-Cas9 
can disrupt mutations through NHEJ, or repair mutations via 
homology-directed-repair (HDR), both of which could restore 
hearing. Zou et al.15 have shown that genome editing is an 
efficient tool in the mammalian inner ear in vivo.

In situ genome editing has also resulted in successful 
correction of haemophilia, an X-linked genetic bleeding 
disorder due to a lack in coagulator factor IX (haemophilia B). 
In the human F9 gene, Guan et al.16 identified a new mutation 
(Y371D) in haemophilia B. Using CRISPR-Cas9 to generate 
transgenic mice, they confirmed that this novel mutation 
results in severe haemophilia. Guan et al. proceeded to develop 
therapeutic strategies targeting this mutation. 

In regard to the parasitic Leishmania donovani that causes 
leishmaniasis disease, Zhang et al.17 exploited the CRISPR-Cas9 
tool to specifically mutate the parasitic genome. In this case, 
high-throughput functional analysis can be used to understand 
its functional genes, thus promoting the discovery of future 
therapeutic strategies. In a similar approach, but for a different 
parasite, Hammond et al.18 used CRISPR-Cas9 to target female 
reproduction in the malaria mosquito vector Anopheles gambiae. 
In addition, in the agricultural and food industries, CRISPR-
Cas9 has been applied to vaccinate industrial cultures (e.g. for 
yoghurt) against viruses.19 Phage infection of starter cultures 
is a widespread and significant problem in the dairy industry. 
The process of applying CRISPR-Cas9 is simply to select those 
bacterial strains that make the best yogurt, expose them to 

in Vitro and animal models 
of human disease haVe also 
demonstrated that crispr-cas9 
can be effectiVe in the correction 
of genetic defects, thus paVing 
the way for clinical therapeutic 
applications in humans
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phages and screen for strains that become naturally vaccinated against the phages. This 
process is repeated until you end up with a strain that is immune to a diversity of common 
phages. In view of the fact that this entire process takes on average only a few weeks, 
many people have possibly unknowingly consumed a product that has actually been 
manufactured using CRISPR-enhanced starter cultures!

In general, the CRISPR genome editing revolution is advancing at an astounding 
pace. In China, for instance, 20 clinical human trials are now in progress, one of 
which will use CRISPR, for the first time ever, to edit cells inside the body. In doing 
so, the aim is to prevent cervical cancers by targeting the human papillomavirus 
(HPV) genes that cause the tumour to grow. This HPV trial is expected to break new 
ground. Instead of editing cells outside the body, a gel that contains DNA coding 
for CRISPR is applied to the cervix. CRISPR should leave the DNA of normal cells 
untouched, however, it should destroy cells infected with HPV, thus stopping them 
from turning cancerous.

conclusIon
Overall, the robustness and simplicity of the CRISPR-Cas9 genome editing 
in human cells and model organisms such as mice and primates make it a 
promising tool in clinical research. However, it is not without its drawbacks. 
Indeed, if the DNA is cut at sites other than the intended target, unintended 
mutations are introduced. CRISPR has also raised questions about the research 
ethics of human genome editing, especially in embryos and gametes, since 
these can be passed on to subsequent generations. In spite of this, with the 
progress seen to date, it is clear that this is just the beginning. 
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orthopaedics

Musculoskeletal symptoms in children are a common 
presentation in primary care.1, 2 Parents are often concerned 
about the appearance of their child’s legs or their gait and 

general practitioners might have some difficulty in reassuring 
them. A number of referrals to orthopaedic clinics can be classified 
as physiological variants of growth2 which do not need any 
operative intervention.3 The aim of this review is to aid clinicians in 
identifying these normal variants and any abnormal characteristics 
which are indicative of an underlying pathological condition.

a. norMal PhysIoloGIcal VarIants
The most common variants of the lower limbs can be categorized 
into angular deformities, rotational deformities and flexible 
pes planovalgus. 

1. anGular deforMItIes 
Genu varum (‘bow legs’) and genu valgum (‘knock knees’), the 
most frequently encountered angular deformities, refer to the 
tibiofemoral angle in the coronal plane, which can be evaluated 
by measuring the intercondylar and intermalleolar distances (Fig 
1). Physiological variants tend to be symmetrical and painless. 
Normally, up to the age of 18 months and as the child begins to 
walk, genu varum (mean 15 degrees) can be noted. The normal 
tibial torsion frequently seen in this age group further exacerbates 
this manifestation and therefore, referral for genu varum is most 
common in the 10-14 month age group. As the child grows, the 
knees tend to go into a valgus position (mean 12 degrees) which, 
after 7 years of age, gradually corrects itself to the normal 7-8 
degrees of valgus seen in adults.4 Consequently, referral for genu 

Ms MartIna Galea WIsMayer
Mr thoMas azzoPardI

normal Variants 
of the lower limbs 
in children

Fig 1 a. Genu varum- white line represents the intercondylar distance.6 
b. Genu valgum- white line represents the intermalleolar distance.7

valgum generally occurs at 3-4 years of age. One must keep in mind 
that the normal physiological genu valgum may be exacerbated by 
flatfeet, ligamentous laxity and obesity.5 Alarm symptoms include 
pain, asymmetry, progression, unilaterality or association with other 
deformities e.g. short stature. Genu varum over the age of 2 years is 
a red flag and requires specialist referral to exclude an underlying 
pathological condition such as Rickets or Blount’s disease. 

Presentations for painless genu varum also peak in adolescents 
participating in high impact sports such as football or rugby. 
The reason for this is suspected to be the result of high sporting 
demands on the developing skeleton.2 There is currently no 
concrete guidance which can be given to these individuals; however, 
if associated with pain, further investigations are necessary to 
exclude any co- existing pathology e.g. meniscal tears. 

abstract Normal lower limb variants in children are a frequent cause of referral to orthopaedic specialists and often a 
cause of parental concern. Physiological variants of growth may improve or resolve spontaneously and thus, do not need any 
surgical intervention. A thorough history and examination, as well as an understanding of the natural progression of angular 
and rotational variants will assist general practitioners to reassure parents and to identify any pathological conditions which 
require specialist management.

KeyWords Normal variants, development, lower limbs, children, musculoskeletal
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2. rotatIonal deforMItIes 
The most common presentation for rotational deformities is 
an in- or out-toeing gait. Although foot position is the most 
noticeable symptom, the hips and tibias also contribute to the 
rotational profile of a child. Despite being a common concern, 
only 0.1% of these deformities persist and are severe enough to 
require operative intervention.8

2.1 In-toeing Gait 
The commonest causes of an in-toeing gait are the following:

i. Internal Tibial Torsion
Internal tibial torsion is the most frequent cause for in- toeing 
between 1-3 years of age. It is often bilateral and resolves 
spontaneously by the age of 6 years. It is also thought to be 
the result of intrauterine positioning.8,9 Parents present with 
concerns of a clumsy gait and frequent falls, and examination 
when prone reveals an increased thigh foot angle (Fig. 2).8 
Normal thigh foot angles vary from a mean of 5 degrees internal 
rotation in infants to 10 degrees external rotation from the 
age of 8 years.9 Pathological or physiological genu varum may 
be present and 33% of cases, are associated with metatarsus 
adductus.8 Most cases are treated conservatively but if functional 
problems with severe deformity persist beyond the age of 6-8 
years, operative intervention may be considered.9 

ii. Increased Femoral Anteversion
Femoral anteversion refers to the angle created between the femoral 
neck axis and the transcondylar axis of the knee2 (Fig. 3). At birth, 
30-40 degrees of femoral anteversion is normally present, which 
gradually decreases with growth to the normal 16 degrees in adults. 
Generally children with increased femoral anteversion present 
at 4-6 years of age, with an in-toeing gait, frequent falls and an 
eggbeater pattern when running.2, 11 They sit most comfortably in a 
‘W’ position2, 11 (Fig. 4). It is often bilateral (a unilateral abnormality 
should be of concern), hereditary and is twice as common in girls. 
It is associated with other packaging disorders e.g. internal tibial 
torsion, and usually resolves spontaneously by the age of 10 years. 
Examination reveals increased hip internal rotation to >70degrees 
and decreased external rotation to <20degrees when prone (normal 
internal rotation is 20-60 degrees and external rotation is 30-60 
degrees).11 80% of cases are treated conservatively and parents 
can be reassured that there is no increased future risk of hip/knee 
osteoarthritis or impaired function.2 Orthotic devices/physiotherapy 
do not alter its progression.2, 11 If <10 degrees of external rotation is 
observed in the older child11 or if persistent into teenage years with 
resultant cosmetic concerns, a corrective osteotomy may be offered.2 

Fig. 2. Thigh foot angle. With a neutrally placed 
patella, the foot on the left is internally rotated, 
therefore increasing the thigh foot angle. 
The right leg has a normal thigh foot angle.10

Fig. 3. Femoral anteversion11

Fig. 4. ‘W’ position in a child with increased femoral anteversion12

Metatarsus adductus (‘banana foot’) is one of the most 
frequently encountered congenital foot defects,8 characterized 
by a curved lateral foot border secondary to an adducted 
forefoot (at the tarsometatarsal joints) and a normally aligned 
hindfoot (Fig. 5a). It is unilateral in 50% of cases and may be 
seen in cases of oligohydramnios, first and late pregnancies and 
twin pregnancies. In 95% of cases, it resolves spontaneously 
by the age of 4 years. Examination reveals a heel bisector line 
which passes beyond the 2nd webspace (Fig. 5b) and a crease in 
the medial border may be seen in the rigid variant. The latter 
is associated with developmental dysplasia of the hip2 and 
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Fig. 7. Foot progression angle. Normal values are -5 degrees to +20 degrees, 
in-toeing > -5 degrees, out-toeing >20 degrees.17,18

2.2 Out-toeing Gait
Up to 2 years of age, an out- toeing gait may be noticed.8 Above this 
age group, out- toeing may be due to external tibial torsion or less 
commonly femoral retroversion, especially in obese children. If 
unilateral and in older children, Perthes’ disease or slipped capital 
femoral epiphysis should be excluded.2 Unlike internal tibial torsion, 
external tibial torsion worsens with skeletal maturity as the leg 
normally externally rotates with growth and may therefore result in 
long-term disability. It is more commonly seen in adolescent girls 
with anterior knee pain or patellar instability due to patellofemoral 
malalignment. Although first line treatment is conservative, tibial or 
femoral derotational osteotomies may be necessary.15 

3. flexIble Pes PlanoValGus (flexIble flatfoot)
90% of musculoskeletal presentations in children concern flat feet. 
All neonates and toddlers have flat feet due to a fat pad beneath 
the medial longitudinal arch of the foot, lack of neuromuscular 
control and ligamentous laxity.2 It usually resolves spontaneously 
by 4-8 years.16 Although asymptomatic, presentation is often due 
to parental concern about the appearance of the foot or the fear of 
pain or long-term disability. It is commonly associated with obesity 
and hyperlaxity and is usually familial.2 Examination reveals a 
valgus hindfoot with a flattened medial longitudinal arch which 
reconstitutes when standing on tiptoes or hallux dorsiflexion16 (Fig. 
6). No treatment is required for flexible flatfeet and parents can 
be reassured that the arch will develop with growth.16 Insoles are 
commonly used however Cochrane reviews have shown that they 
are ineffective and cause unnecessary pain and discomfort.2 

Fig. 5 a. Metatarsus adductus with the characteristic curved lateral border.13

b. Heel bisector line in a normal foot and in a foot with metatarsus adductus.14

b. assessMent and exaMInatIon
A detailed history and examination is essential (Box 1). 
Occasionally malalignment of the lower limbs may be a 
symptom of an underlying condition e.g. neuromuscular 
disorders including cerebral palsy.2 .

Fig. 6. Flexible pes planovalgus. a. Flattened medial longitudinal arch with 
a valgus hindfoot. b. Medial arch reconstitutes when standing on tip toes.16

a. b.

IMPortant PoInts In the hIstory aIMed 
at dIfferentIatInG betWeen norMal 
and PatholoGIcal condItIons
•	 Reason	for	presentation? 

Parental anxiety vs. symptomatic child
•	 Progression	of	Condition
•	 Gestational	History	&	Method	of	Delivery 

including presentation
•	 Delayed	Milestones 

Is	the	child	walking? 
At	what	age	did	he/she	start	walking?

N.B. Conditions in children < 5 years (< 2 years in genu varum) 
with asymptomatic, bilateral, symmetrical features are usually  
normal variants.If a child >5 years (> 2 years in genu varum) 
presents withpainful, unilateral and asymmetrical features, 
specialist referral is warranted.

exaMInatIon
•	 Height
•	 Weight
 
While Standing
•	 Coronal Alignment: Genu Varum or Valgum
•	 Measure

1. Intercondylar distance: the distance in cm 
between the knees with the ankles together 
Normal is < 6cm

2. Intermalleolar distance: the distance in cm between 
the medial malleoli with the knees held together 
Normal is < 8cm

boX01

merits specialist referral for close monitoring. Non-operative 
management usually involves regular passive stretching by the 
parents, casting of the foot to maintain a proper alignment10 or 
use of reverse last shoes. Up to 14% may progress in severity 
requiring operative intervention after 4 years of age.2 
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•	 Arches of the Foot 
Does the medial arch reconstitute when standing 
on	tip	toes	in	cases	of	flat	foot?

While Walking
•	 Foot	Progression	Angle	(The	angle	of 

the foot while walking forward; Fig. 7) 
In-toing or out-toeing gait

While Running
•	 ‘Eggbeater	pattern’	in	increased	femoral	anteversion 

Is	the	deformity	exacerbated?

While Sitting on the Floor
•	 ‘W’ position in increased femoral anteversion

When Prone on the Couch
•	 Thigh	foot	angle	for	tibial	torsion
•	 Lateral	curvature	of	the	foot	and	the	heel	 

isector line for metatarsus adductus 
Normally the line bisects the 2nd webspace

•	 Range	of	hip	internal	and	external	rotation 
for increased femoral anteversion 

When Supine on the Couch
•	 Assess	the	hips,	knees,	ankles	and	feet
•	 Reassess	the	coronal	alignment	without 

the effects of gravity

boX02
take homemessage

refer to a sPecIalIst
In the folloWInG cases:
•	 Genu	Valgum	<	2	years	of	age 

and Genu Varum > 2 years of age
•	 Painful	Genu	Varum	in	adolescents
•	 Asymmetrical,	unilateral	or	progressively 

worsening deformities
•	 Knee,	hip	or	thigh	pain	in	school	children 

due to risk of Perthes’ disease
•	 Knee,	hip	or	thigh	pain	in	adolescent	children,	

especially if obese, due to risk of Slipped Capital 
Femoral Epiphysis

•	 Rigid	Metatarsus	Adductus	
•	 Internal	tibial	torsion	over	6-8	years	of	age 

or a thigh-foot angle >15 degrees
•	 Rigid	flat	foot

10. Souder C. Metatarsus Adductus. https://www.orthobullets.com/
pediatrics/4061/metatarsus-adductus.
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world at a glance

humour

In 2019 different programmes will be showcased 
at the National Gandhi Museum in New Delhi 
to commemorate the 150th birth anniversary 
of the Gandhi, born in 1869. Visitors will get 
a chance to listen to the recreated heart beats 
of Mahatma Gandhi after collecting his ECG 
(electrocardiography) readings.

During his youth, Gandhi gave up on his 
dream to become a doctor as his father and elder 

brother were opposed to dissection of 
dead bodies. However, Gandhi managed 
to get training in basic nursing and he 
also worked as compounder at the Saint 
Aidan’s Mission Hospital run by Dr 
Lancelot Parker Booth in South Africa. 

listen to

mahatma gandhi’s ‘heartbeats’
at the national gandhi museum

According to a new report published in the US, 
adverse effects occurred in over 2,000 women 
who used Botox across the world last year…

none of WhoM seeMed surPrIsed!

Knowing that the pastor enjoyed his drink, a hotel owner 
offered him a case of cherry brandy for Christmas 
in exchange for a free ad in the church newsletter.

The pastor agreed and as promised, ran this in the next issue:

“the Pastor Would lIKe to thanK PatrIcK sMIth 
for hIs KInd GIft of a crate of fruIt and 
for the sPIrIt In WhIch It Was GIVen.” 
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Acute pain is a symptom of disease that may be of new onset or an exacerbation 
of a chronic condition. Diagnosis of the underlying condition and treatment of the 
acute pain should be dealt with concurrently using a multimodal analgesia model by 
utilizing drugs and therapies that interfere with pain perception at different aspects 
of the pain pathway. Various medications may be used, each with their special 
properties but limited by their respective side effects and contraindications.

The caring physician should know when to refer to hospital and when to refer to a 
specialist in a timely manner. Reference is also made to the treatment of the neuropathic 
component of acute pain and the treatment modalities available to the caring physician.

learning obJectiVes
• To understand in simple terms the complexity of dealing with acute pain
• To discuss the various treatment opti ons and their side eff ects and contraindicati ons
• To highlight the need for referral to specialist care and further investi gati ons
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at Mater Dei Hospital that treats patients 
with chronic painful conditions and 
performs interventional pain procedures 
and neuromodulation therapies. Dr Abela 
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for the last ten years held the position of 
ITU Lead Clinician. He also has a special 
interest in transplantation and in Patient 
Safety and chairs a committee for patient 
safety and quality of care.

Dr Abela graduated as Doctor of Medicine 
and Surgery from the Malta Medical 
School in 1991 and held positions as 
Secretary and then President of the 
Association of Anaesthetists Malta and 
also similar positions at the European 
Board of Anaesthesiology UEMS. Dr Abela 
was recently appointed deputy chairman 
of the Department of Anaesthesia, 
Intensive Care and Pain Medicine.
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In this e-learning session Dr Godfrey Baldacchino describes the presentation and 
possible causes of acne. Dr Baldacchino also discusses the various treatment options 
available for the management of acne, how the decision on which treatment is 
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suffering from acne or when receiving acne treatment. 
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the protagonist Sakura Yamauchi has 
a terminal pancreatic condition yet 
retains a positive outlook towards life 

with a bubbly personality. Sakura keeps 
a daily diary called ‘Living with Dying’ 
about her coexistence with the disease. 
The male, initially unnamed protagonist, 
Haruki Shiga, on the other hand is her 
polar opposite, he is reserved and has 
little interest in others. Sakura has come 
to terms with her incurable disease and 
shares this secret only with her family 

The plot twist is that paradoxically her 
pancreatic disease was not what indeed 
kills her in the end. 

The story is both a coming of age tale 
for Haruki who learns to see the world 
from different perspectives to his own 
and a tear jerking story of a girl living 
fully cognizant that her life expectancy is 
significantly reduced. 

This tragic romantic drama obtained 
various awards and is acclaimed by many. 
It also spanned various adaptations 
having the original novel, a manga, live 
action movie and animated movie to its 
name. It recognizes that life is fleeting 
and one has to cherish and make the 
most of the small moments since sooner 
than you think and for reasons you may 
not have expected, it may be too late. 

Sakura’s cheerful nature and 
enmeshed coping mechanisms, priorities, 
outlook, suffering and hope provide the 
reader or viewer with fresh perspectives. 

Although this movie is not tackled from 
a purely medical perspective, a lot has been 
written in the medical field on hope and 
alleviation of suffering in terminal illness.1-6 
Sakura’s free-spirited character shows that 
in the end, illness can sometimes be, in 
some ways, what you make of it. 
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and only this one classmate, Haruki, who 
accidently picks up her diary ‘Living with 
Dying’ when they happened to meet in 
hospital. Later on she joins the library team 
with Haruki which is from where they start 
getting along with one another, albeit with 
very different modes of expression. Sakura 
is as cheerful as Haruki is oblivious. Their 
words and gestures vary greatly, but in the 
end they established an important bond 
that is the focal point of the story. 

Through their excursions and everyday 
life there are small grim reminders of the 
truth of Sakura’s condition. When they go 
for a trip he catches a glimpse in Sakura’s 
bag of a sheer multitude of medications, 
she is also suddenly hospitalized later in the 
story. Her cruel reality surfaces from time 
to time, when the mood changes as she 
asks Haruki what he would do if she were 
to tell him that she really does not want to 
die, a question to which at the time he had 
no answer. Sakura shows no signs of denial 
of her condition although at one point 
Haruki asks her if she is really going to die.

Although it is established from the 
very beginning that Sakura is indeed 
going to die, it is made clear throughout 
the tale that we all are. The poignant 
conclusion lies in how the story unfolds 
to her actual cause of death and the 
messages she leaves behind to those she 
cherished in life. The climax of the story 
is reached when at the end they read 
the words ‘Kimi no Suizou wo Tabetai’ 
which literally means ‘I Want to Eat 
Your Pancreas’.

This metaphorical implication stems 
from an old superstition told by Sakura 
to Haruki earlier in the story which 
narrates that if a person has a diseased 
organ then one should eat that organ. At 
that point Haruki had changed, cradled 
a desire for her to get better, take a leaf 
out of her book and see her soul live on. 
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how

big
is the diabetes 
type 2 problem?

the US Centers for Disease Control and Prevention recently 
claimed that more than 1 in 3 American adults have blood 
sugar levels that are too high.1 They included prediabetics 

in their statement.
In 2016, the University of California, Los Angeles (UCLA), 

reported that 55% of Californian adults are either prediabetic 
or have undiagnosed type 2 diabetes (Figure 1).2 Prediabetes 
is not a nit-picking philosophical concept. Diabetic 
pathologies develop during prediabetes3 and, by the time type 
2 diabetes manifests itself, patients may already have kidney 
impairment,4,5 vision loss,6-8 neuropathy,9 atherosclerosis10-12 

and cancer.13-15 Excessive food and drink intake, particularly 
the high glycaemic ones, spike blood sugar levels which also 
accelerate ageing by shortening telomeres.16,17

The goalposts for safe blood glucose levels have been 
changing. Levels considered dangerous now were thought to be 
safe decades ago. Current recommendation is for blood sugar to 
be kept at the low end of the normal reference range.18-21 However, 
a significant section of the medical community may have failed to 
wake up to the life-shortening impact of prediabetes.

One diagnostic problem is that prediabetes and early 
stage diabetes may be missed by the standard fasting blood 
glucose in the presence of hyperinsulinaemia. As long as there 
is reasonable insulin sensitivity and hyperinsulinaemia, a 
fasting blood glucose may appear to be in a safe range, which 
is conventionally considered to be under 5.6 mmol/L, although 
some claim the safe upper limit ought to be 4.7mmol/L.

Hyperinsulinaemia contributes to disease states (e.g. 
hypertension, blood hypercoagulability and increased 
cancer risk) even before fasting blood glucose rises to what 
conventional medicine regards as prediabetic levels, namely, 
5.6 – 6.9 mmol/L. For the above reasons, and in this scenario, 
the fasting blood glucose test should perhaps now be 
considered dangerously obsolete.

The haemoglobin A1c (HbA1c) blood test provides a better 
picture of glycaemic control than fasting blood glucose,22 but 
is probably underutilised in identifying prediabetes. The safe 
upper limit for HbA1c is considered 5.5%, but lower ranges 
have been shown to be healthier.23 HbA1c between 5.6% and 
6.4% is diagnostic for prediabetes.24 

Prof. albert cIlIa-VIncentI

endocrinology

eXcessiVe food and drink intake, 
particularly the high glycaemic ones, 
spike blood sugar leVels 
which also accelerate ageing 
by shortening telomeres
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Metformin ought to be prescribed when the HbA1c is 
between 5.6% and 6.4% for prevention of type 2 diabetes,25 
together with advice on calorie restriction and, in particular, 
the high glycaemic ones. Metformin enhances insulin 
sensitivity and functions via several mechanisms to improve 
glycaemic control.26-30 It has proven ability to delay or prevent 
type 2 diabetes.31-33 Yet recent US surveys reveal it is prescribed 
to only 3.7% to 8.1% of prediabetics.33-35 

Perhaps the term prediabetes is a misnomer because 
even modestly elevated glucose levels inflict microvascular 
damage resembling the long-term complications of type 
2 diabetes.36,37 Excess glucose is converted to triglycerides 
that are stored as fat (subcutaneous and abdominal) and 
which may result in fatty liver disease (may progress to 
cirrhosis and hepatocellular carcinoma). Excess glucose 
is inflammatory to many tissues, including arteries 
(atherosclerosis).38-40 High “normal” blood sugar levels 
are increasingly recognised as posing an increased risk of 
degenerative disorders.4-15,20,41-49 

Fasting blood glucose values in the upper “normal” range 
(above 4.7mmol/L) appear to be an important independent 
predictor of cardiovascular death in nondiabetic, apparently 
healthy, middle-aged men.18 After-meal glucose levels are an 
even stronger predictor of disease risk.50-52

About 70% of prediabetics will develop type 2 diabetes 
in their lifetime.53,54 It is misleading to think that prediabetes 
relates to a period where no diabetic damage is caused. 
Coronary heart disease risk is similar between prediabetics 
and type 2 diabetics.47

now, statins. In spite of the huge global expense on cholesterol 
testing and statins, atherosclerotic-related morbidity and 
mortality remains number one in industrialised countries. 

The clinical significance of the various blood 
lipoproteins is still confused. We now know that there are 
at least two main types of LDL cholesterol, a small, dense 
atherogenic particle and a larger lighter one thought to be 
harmless. The different LDL particles are too expensive to 
be measured routinely. We therefore don’t know whether 
a high LDL is due to an elevated “harmless” or “bad” LDL 
sub-fraction. Adding “non-HDL cholesterol” to routine 
testing is even more confusing. The combination of a 
raised fasting triglycerides level and a low HDL level is 
a surrogate marker for raised “bad” LDL (see previous 
features in the The Synapse Journal on the Cholesterol 
Controversy). What raises fasting triglycerides levels and 
lowers HDL are high glycaemic carbohydrates and alcohol, 
rather than saturated fats. 

early detection of prediabetes 
means a greater likelihood 
of reVersing it before it 
progresses to type 2 diabetes

malta has almost 
three times the heart 
disease mortality of france ...
obesity and 
blood glucose leVels 
might be the main problem, 
rather than cholesterol

Early detection of prediabetes means a greater 
likelihood of reversing it before it progresses to type 
2 diabetes. Glucose-lowering approaches should be 
initiated when HbA1c exceeds 5.5% and not delayed till 
it reaches 6.5%.

In the area of laboratory predictive testing for 
cardiovascular risk, we have probably underestimated the 
importance of the prediabetic state (as defined by HbA1c 
levels above). For around 60 years we accepted the hype 
around cholesterol, dietary saturated fats, heart attacks and 

Glucose may be a more important damaging 
inflammatory agent than saturated fats. The French have 
the lowest heart disease mortality in Europe (and second 
lowest worldwide). Malta has almost three times the heart 
disease mortality of France. The reason is not Maltese 
consumption of dairy produce and meats being three times 
that in France. Obesity and blood glucose levels might be the 
main problem, rather than cholesterol. Perhaps about half 
our adult population is prediabetic or already diabetic, like 
California. Who knows?

The term “prediabetes” may render a false sense 
of normality. Perhaps the progression stages of type 2 
diabetes could more realistically be renamed, “early 
diabetes”, “established diabetes” and “end-stage (insulin-
dependent) diabetes”. A false sense of normality is also 
fostered by laboratories in Malta stating a “normal range” 
for HbA1c of up to 6.5%, when it should be up to 5.5%. 
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Figure 1: Diabetes cases by age group. 
A UCLA study found that 55% of adults in 
California have either diabetes or prediabetes.2
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meeting people

tv; also, MPs tried the “PKU Diet-for-a-Day” challenge, which 
they publicised on social media. The diet challenge, restricting 
the diet to ≤10g of protein in one whole day, happened on 
International PKU Awareness Day - on 28 June 2018 - and was 
the subject MPs were most tweeting about on that day. 

What Was your Most reWardInG achIeVeMent?
I was pleased to appear on the BBC news channel to explain 
PKU and the way that the pharmacological treatment 
sapropterin (also called BH4, tetrahydrobiopterin, trade name 
Kuvan®) could change lives for responders who have PKU. 
Tetrahydrobiopterin is an enzyme chaperone for the defective 
enzyme in PKU – PAH - and thus it can remove the significant 
burden of dietary treatment in responders. The BBC news item 
was following the report of a successful high court case for a 
small boy with PKU who is autistic and is now allowed to have 
BH4 funded by NHS England. 

A recent team effort that NSPKU volunteers and I undertook 
has been the analysis of the biggest PKU experiences survey 
done so far in the world; the survey was completed online by 
people living with PKU in the UK. We have now published 
the survey results in two papers in Molecular Genetics and 
Metabolism Reports. The widespread nature of difficulties 
was still a surprise to me and the experiences of women was 
shocking. Women felt frightened by messages about the dangers 
of unplanned pregnancies (phenylalanine is teratogenic); the 
burden of pregnancy is high, and the difficulty of self-care and 
PKU treatment management in combination with motherhood 
is a significant challenge. 

can you dIscuss the eVents WhIch you orGanIse and hoW do you 
secure fundInG? hoW Is the assocIatIon InVolVed In research?
The NSPKU has an annual weekend conference for families, 
day-long educational events, health care professional 
meetings and training sessions. We rely on our community 
for fundraising: people running ultra-marathons, holding 

Focus on rare diseases
The National Society for Phenylketonuria

Phenylketonuria (PKU) is an autosomal recessive condition. 
The amino acid phenylalanine is usually metabolized to tyrosine 
by the enzyme phenylalanine hydroxylase [PAH] also requiring 
a cofactor named tetrahydrobiopterin. In phenylketonuria, 
phenylalanine is not metabolized to tyrosine. Phenylalanine is 
an essential aromatic amino acid. High phenylalanine levels in 
patients with PKU can result in neurotoxicity. The mainstay of 
treatment is protein restriction in the diet.

hoW dId you becoMe InVolVed WIth the nsPKu? 
I work as a dietitian in the NHS, supporting adults with PKU 
and have done this since 2009; I knew the NSPKU provided 
other services and support. I had already spoken at the society’s 
conference and stood in for the society dietitian at another 
event, so when the post became vacant I was pleased to have this 
great opportunity.

can you tell Me More about the orIGIns of the socIety? 
The NSPKU was founded in 1973 by Brian and Sylvia Smith 
who put an announcement out on national radio to appeal for 
interest in meeting other families affected by the disorder – 
they also wrote to dietitians and other families that they had 
addresses for. There was a preliminary meeting in a community 
centre in November in 1973 and then the first General Meeting 
in April 1974 in Blackpool. In 1975 a Medical Advisory Panel 
had been added and in 1983 the society employed its first 
dietitian, and had an internet presence by 1996.

do you belIeVe the aWareness of PhenylKetonurIa 
has chanGed alonG the years? 
The families who live with PKU have always been instrumental 
in calmly explaining what PKU is to others who need to know. 
In the UK, recently families and people living with PKU have 
surpassed themselves by writing to MPs and alerting them to 
the life challenges this disorder brings to those affected. These 
MPs have held debates in parliament – filmed on parliamentlive.

Suzanne Forddr Michelle Muscat interviews suzanne ford, the Society Dietitian at 
The National Society for Phenylketonuria [NSPKU], in the UK.
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have discontinued diet; we should be supporting them to re-
access treatment. However, we don’t necessarily know where 
these “lost to follow-up” patients are in the UK, it’s possible they 
are in the community experiencing adverse clinical outcomes of 
untreated PKU. There are many challenges ahead.

More information may be found on the website: 
www.nspku.org/ 

I WIll read the synaPse Journal because…
This is the first time I encountered this publication… 
having gone through it, I must say that it’s a concise, 
relevant and informative read!

NSPKU takes food for Phenylalanine analysis each year - Avocado after 
Phenylalanine Analysis

book sales and fundraising “extravaganzas” as well as regular 
donations from funerals, bake sales, prize raffles, collection tubs 
and many other efforts, events and endeavours.

Each year the NPSKU sponsors research – we have a grant 
fund offering two grants up to £10,000 annually, which are 
awarded following assessment by our Medical Advisory Panel. 

can you exPlaIn further about PossIble MedIcal adVanceMents 
on the horIzon you are Personally excIted about? 
The drug treatment for PKU which is potentially nearest to 
being available in England is the above-mentioned BH4 – 
however, we estimate only 30% of people with PKU in the UK 
will respond to BH4. Pegvaliase (currently available in the US), is 
an enzyme substitution therapy for PKU which is injectable, and 
is only suitable for adults due to immunology effects. 

The most exciting treatment in my opinion is a genetically 
engineered probiotic treatment which has successfully been 
through mice trials. The bacteria Lactobacillus reuteri was given 
a phenylalanine lyase gene from another bacteria, Anabaena 
variabilis. PKU mice had reduced blood phenylalanine levels 
after 3-4 days of treatment with the genetically modified 
probiotic. This seems like it would be a potentially effective 
treatment. The enzyme Phenylalanine lyase does the same job as 
the PAH which is impaired in PKU.

What do you enVIsaGe In the future for the nsPKu?
The key achievement for us will be when everyone living with 
PKU in the UK is receiving PKU treatment to the standards 
outlined in the European Guidelines for Diagnosis and 
Management of PKU (published in brief in The Lancet Diabetes 
and Endocrinology and also in full in the Orphanet Journal of 
Rare Diseases, both in 2017). One of the many recommendations 
includes metabolic specialist input for people with PKU who 
have, in the past, been discharged from metabolic clinics, or 

In very challenging winter conditions, Andrew Tasker and friends ascend Ben Nevis, Britain's highest peak, raising £3.5k for NSPKU, Andrew has a 4 year old son with PKU
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right Upper Quadrant (RUQ) abdominal pain is one of 
the most common presenting complaints to any clinic or 
emergency department. Acute cholecystitis is the most 

frequent cause, however more than a third of cases are due to 
other conditions. 

Due to the numerous possible aetiologies of RUQ abdominal 
pain, a rapid test for identifying the cause and guiding further 
detailed investigation is required. Abdominal ultrasound (US) 
is the imaging modality of choice as a first investigation;1 it is 
readily available, rapid, cost-effective, and safe since it involves 
no ionising radiation or potentially nephrotoxic intravenous 
contrast agent. Abdominal US also assesses multiple upper 
abdominal organ systems that could be the source of the 
patient’s pain. It readily distinguishes other causes of pain 
including hepatic, pancreatic, adrenal, renal, vascular, intestinal 
and thoracic causes. Biliary and hepatic causes of RUQ pain 
will be discussed in this article. Discussion of other causes will 
appear in a follow-up article. 

Figure 1 below shows the recommended algorithm for 
investigating RUQ abdominal pain.2

oF right upper quadrant abdominal pain

medical imaging

UltrasoUnd assessment

acute ruQ abdoMInal PaIn

other
causes

defInIte
cholecystItIs

or bIlIary tract
dIsease

no cause
found

Proceed
to treatMent

Proceed to 
treatMent & ct/MrI

Proceed to
ct/MrI

abdoMInal us

Figure 1. Diagnostic imaging algorithm for RUQ pain.

dr PIerre Vassallo

•   Part I   •
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Acute cholecystitis presents with RUQ abdominal pain that may 
radiate to the right shoulder and may be accompanied by nausea, 
vomiting, and fever. Tenderness under the right costal margin sometimes 
with a positive Murphy’s sign (accentuation of pain during inspiration) 
are the classical presenting signs, however they are not pathognomonic. 
Confirmation of clinically suspected cholecystitis, assessment of its 
severity and exclusion of alternative causes with US are needed. 

Ninety to 95% of cases of acute cholecystitis are due to gall stones 
(calculous cholecystitis). On US, gall stones may be seen (Figure 2a) to 
obstruct the gall bladder neck or cystic duct. A positive sonographic 
Murphy’s sign, whereby pain is accentuated during inspiration while the 
examining probe applies pressure on the gall bladder, helps to confirm 
the diagnosis. Gall bladder wall thickening (Figure 2b), sludge in the 
gall bladder and fluid outside the gall bladder are all features of acute 
cholecystitis. Gas bubbles in the gall bladder wall seen on ultrasound are 
indicative of gangrenous cholecystitis and represent a surgical emergency. 

Figure 2a. Longitudinal US scan of the gall bladder containing numerous calculi (arrows). 
b. Longitudinal US scan of the gall bladder showing thickening of the posterior wall (arrows).

Hepatic causes of RUQ abdominal pain usually relate to any 
pathological process that distends the liver capsule; these processes may 
include hepatitis, hepatic enlargement due to steatosis, liver abscesses 
and liver neoplasms with or without intra-tumoural haemorrhage. 

Hepatitis refers to any form of inflammation of the liver, which may be 
due to viral infection, medications, drugs, toxins, alcohol or autoimmune 
disease. It leads to enlargement of the liver, which presents on ultrasound 
as a cranio-caudal diameter of the liver over 15.5cm at the mid-clavicular 
line. An anterior liver margin extending below the lower pole of the right 
kidney is also indicative of an enlarged liver. A heterogeneous hypoechoic 
parenchymal texture in an enlarged liver (Figure 3a) is suggestive of 
hepatitis. Hyperechoic thickening around the main portal structures 
(Figure 3b) may be evident in acute hepatitis and is due to oedema (and 
consequently hypoechogenicity) of the background liver parenchyma. 
Numerous thickened portal triads distributed throughout the oedematous 
liver have been referred to a “starry night appearance” (Figure 3c). Finally, 
acute hepatitis may result in reactive oedema of the gall bladder wall 
(Figure 3d) with gall bladder wall thickening in the absence of stones or 
sludge. Computed tomography (CT) and magnetic resonance imaging 
(MR) may be used in equivocal cases and may show hepatomegaly, 
periportal oedema and periportal lymphadenopathy (Figure 3e). 

Figure 3a.
Transverse US 
scan of the liver: 
Heterogeneous 
hyperechoic liver 
texture is due to 
acute hepatitis.

Figure 3b.
US scan through 
the porta hepatis:
Hyperechoic
thickening around 
portal structures
due to acute hepatitis.

Figure 3c.
Transverse US 
scan through the 
liver: “Starry sky” 
appearance due 
to background 
liver parenchymal 
hypoechogenicity 
resulting in 
hyperechoic 
thickening around 
the portal triads. 

Figure 3d.
Longitudinal 
US scan through 
the gall bladder: 
Gall bladder 
wall thickening 
secondary to 
acute hepatitis.

Figure 3e.
Transverse
T2-weighted MR 
scan of the liver 
showing periportal 
oedema (arrows).
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Steatosis hepatis (or fatty liver) refers to an increased level 
of intracellular fat within hepatocytes. It may present in two 
forms: focal or diffuse. Both forms appear to have the same 
aetiology; they are more common in diabetic and obese patients, 
in cases of alcohol abuse or overeating and in association with 
drug use (exogenous steroids, amiodarone, methotrexate and 
chemotherapeutic agents). The steatotic portion of the liver will 
exhibit increased echogenicity on ultrasound, low density on CT 
and increased signal on T1-weighted MR images. Detection of the 
altered texture may be facilitated by comparison with the renal 
parenchyma on ultrasound (fatty liver has higher echogenicity) 
(Figure 4) and the spleen on CT and MR (fatty liver has lower 
density on CT and higher signal on T1-weighted images). MR 
imaging using various fat suppression techniques and intravenous 
contrast injection is highly useful in confirming the diagnosis. 

bIblIoGraPhy
•	 American	College	of	Radiology.	ACR	Appropriateness	Criteria:	

right upper quadrant pain. https://acsearch.acr.org/docs/69474/
Narrative/. Published 1996. Updated 2013. Last review date: 2013. 
Accessed January 26, 2018.

•	 Joshi	G,	Crawford	KA,	Hanna	TN	et	al.	US	of	Right	Upper	
Quadrant Pain in the Emergency Department: Diagnosing 
beyond Gallbladder and Biliary Disease. 
Radiographics 2018;38(3):766-793.

(Figure 5a); hyperechoic areas within the lesions correlate with 
debris and gas. Colour Doppler US shows peripheral vascularity 
of the lesion. In some cases, further imaging is required to 
distinguish these lesions from necrotic tumours. CT depicts 
abscesses as hypodense with thick irregular contrast-enhancing 
rims; the appearance of a cluster of ring-enhancing lesions has 
been called the cluster sign and is strongly suggestive of an 
abscess (Figure 5b). 

Figure 4. Sagittal US scans through the liver (L) and right kidney (K): note that 
in the normal case. a. echogenicity of liver and renal parenchyma are similar, 
while in a fatty liver, b. the liver parenchyma is hyperechoic.

Figure 6a. Transverse US scan through the liver: the hepatocellular adenoma 
(circle) has ventral isoechoic components and dorsal hyperechoic areas, the latter 
representing intra-tumoural haemorrhage. b. Transverse contrast-enhanced CT 
scan through the liver: The enhancing hepatocellular carcinoma (white arrows) is 
in a subcapsular location. There is peritoneal fluid (*) and peritoneal metastases 
are present, both indicating capsular leak. 

Figure 5a. Transverse US scan through the liver: The liver abscess (arrow) shows 
partly ill-defined margins with anechoic (fluid-containing) areas. b. Coronal CT 
Image showing a liver abscess (arrow) with the typical “cluster sign”. Also note 
surrounding low density that represents oedematous liver parenchyma.

Hepatic abscesses are uncommon, but they do present 
with RUQ abdominal pain. Infection may enter through the 
portal vein (from e.g. diverticulitis, appendicitis), the hepatic 
artery (e.g. endocarditis or septicaemia) or the biliary tree 
(e.g. ascending cholangitis); in these cases, multiple hepatic 
abscesses may be present. Rarely infection may enter the liver 
from the right lung or through penetrating injury. Hepatic 
abscesses present with RUQ abdominal pain and fever. Blood 
cultures are only positive in 50% of cases. Infections may be 
pyogenic, fungal or mixed, sometimes parasitic (entamoeba or 
echinococcus). Liver abscesses are more common in immuno-
deficient states. US depicts liver 
abscesses as hypoechoic thick-
walled lesions with indistinct 
margins and thick septa 

Hepatic tumours may present with RUQ abdominal pain. Since 
pain is mainly the result of capsular distension, small tumours rarely 
cause pain. Rapidly-growing tumours or smaller tumours with 
secondary intra-tumoural haemorrhage may present with pain. 
Hepatocellular adenomas (“hepatic adenomas”), hepatocellular 
carcinomas, large haemangiomas, peliosis and metastases may all 
develop intra-tumoural haemorrhage; this is rare in focal nodular 
hyperplasia. Pain is particularly evident if the expanding lesion has 
a subcapsular location. Hepatic adenomas are normally hyperechoic 
because they contain fat; secondary haemorrhage would appear 
as hypoechoic or anechoic areas within the lesion (Figure 6a) 
and peritoneal free fluid may be present if the liver capsule leaks. 
Hepatocellular carcinomas may have clear or ill-defined margins 
and may vary from hyper- to hypoechoic depending on their fat 
content; these differences parallel the aggressiveness (low to high) 
of the tumour. Haemorrhage into a hepatocellular carcinoma 
will appear similar to haemorrhage in any other tumour; these 
lesions are best assessed with CT or MR that help distinguish 
haemorrhage from viable tumour tissue (Figure 6b). Eighty percent 
of hepatocellular carcinomas develop in cirrhotic livers. 

Other conditions that result in RUQ abdominal pain will be 
discussed in a follow-up article that will appear in the next issue 
of The Synapse Journal. 
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