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health prIorItIes of the 
fIrst maltese presIdency of the european councIl

edItorIal

the presidency of the European Council rotates among the EU 
member states every 6 months. During this 6-month period, 
the presidency chairs meetings at every level in the Council. 

Member states holding the presidency work together in groups of 
three, called ‘trios’. This system was introduced by the Lisbon Treaty 
in 2009. The trio prepares a common agenda determining the 
topics and major issues that will be addressed by the Council over 
an 18-month period. Malta’s stint concludes the current Trio of 
Presidencies, preceded by Netherlands and Slovakia.

This editorial will discuss two important health policies, relating 
to childhood obesity and cooperation between health systems.

childhood obesity 
In an interview with Euractiv, last December, Dr Chris Fearne 
estimated that 10% of the Maltese health budget is funnelled 
towards the management of the direct consequences of obesity. Dr 
Fearne also added that a remarkable 17% of preventable deaths in 
Malta is related to obesity. The full interview may be accessed at 
www.euractiv.com/section/health-consumers/interview/health-
minister-drugs-pricing-will-top-maltas-eu-presidency/

There are numerous challenges in tackling childhood obesity, 
including the increasing production of processed food which is 
easily available and is relatively cheap. The use of processed food 
is also a social indicator of inequalities. A related challenge is food 
re-formulation with a view to decrease specific ingredients, including 
salt, sugar and saturated fats, and increase others, such as minerals 
and vitamins. Currently, there is much discussion on this topic at an 
EU level. In fact, the Commission has launched a White Paper on A 
Strategy for Europe on Nutrition, Overweight and Obesity related health 
issues [http://ec.europa.eu/health/nutrition_physical_activity/policy/
strategy_en]. 

Interestingly, the Health at a Glance: Europe 2016 [http://www.
oecd.org/health/health-at-a-glance-europe-23056088.htm] reports 
that the average of self-reported overweight rates (including obesity) 
across EU countries increased between 2001-2 and 2013-14 from 11% 
to 18% in 15-year-olds. The largest increase during this period occurred 

in Malta where the rates now reach 30%. The Maltese Presidency is 
expected to present draft Council conclusions that will identify actions 
aimed at preventing the rise in childhood obesity. In this context, the 
Maltese Presidency also aims to develop guiding principles on the 
procurement of food in schools. The aim is to shift procurement rules 
from focusing on the cheapest price to the cheapest & healthiest offers.

cooperation between health systems
Europe has long aspired to promote the free movement of citizens by 
facilitating the transfer of health records across different member states. 
Such cooperation between health systems is included in Directive 
2011/24/EU of the European Parliament and of the Council of 9 March 
2011 on the application of patients’ rights in cross-border healthcare. 
In this respect, the Maltese Presidency will focus on enhancing cross-
border cooperation. This is envisaged to also include the establishment of 
centres of excellence, for example in the area of rare diseases. 

Another theme is the accessibility and affordability of medicines, 
with a focus on transparency in the way pharmaceutical companies 
negotiate with the purchasing authorities. Currently, individual member 
states are strongly discouraged from sharing the prices they get among 
themselves, thus fuelling the prices of medicines. The Maltese presidency 
will spearhead the setting-up of joint regional procurement mechanisms 
according to countries’ GDP. The will follow on the steps of the Benelux 
countries which have already started such an initiative. 

The third theme concerns cross-border training for doctors. The 
Maltese presidency aims to launch a structured, Erasmus-like post-
graduate training for doctors, which is currently non-existent. This 
March, during the Maltese Presidency, the Commission will launch 
the European Reference Networks [ERNs], which are possibly a step 
towards this direction.

Logically, numerous meetings are being held in Malta during these 
6 months, including Childhood Obesity: halting the rise [23-24 February], 
a technical workshop on collaborative procurement strategies, structured 
cooperation, rare diseases and ERNs [1-2 March], a Ministerial Conference 
on Developing Medicines for Rare Diseases [21 March] and the eHealth 
week [9-12 May]. 
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According to the European Working Party on Quality in 
Family Practice (EQuiP), improving the quality of cooperation is 
not considered a high priority in any of the European healthcare 
systems.1 However, problems at the primary/secondary care 
interface result in poor quality care. As each component of 
care focuses primarily on its own affairs, patients are ‘left in 
limbo’ with no party taking ownership of the patients’ overall 
progression. This undercuts communication through the 
healthcare system.1

Continuity of care is the extent in which the patient journeys 
along a series of separate healthcare events in a coherent and 
seamless way despite involvement of different healthcare 
professionals across different levels of care.2

There are two main types of continuity of care:
1. Relational continuity,
2. Managerial continuity.
Relational continuity refers to the sustained relationship 

between one or more practitioners and a patient spanning across 
individual healthcare episodes.3

Managerial continuity refers to the degree in which complex 
and specialised healthcare is delivered in a coherent, consistent 
and integrated way. Informational continuity is an important 
tool for management continuity and refers to the appropriate 
transfer and use of patient information to link individual 
healthcare episodes.3

The focus of this report is mainly on informational continuity.
In Malta, there are two main pathways to specialist services: 

public and private. General practitioners (GPs) in both the public 
and private sector act as gatekeepers. They can refer patients to 
either public or private specialists. However, patients have direct 
access to both GPs and specialists in the private sector. Patients 
can be referred by GPs to public specialists either using a paper-
based or electronic format. Following discharge from public 
hospitals, patients are provided with an Electronic Case Summary 
(ECS) which is generally written by Foundation Year (junior) 
doctors. The ECS, together with medicines data, laboratory and 
imaging results, and hospital appointment data are available to 
patient-nominated GPs via the web-based myHealth system.

communIcatIon at the prImary /
secondary care Interface
a reVIew of the lIterature and a stakeholder analysIs

Jason attard, 
charmaine Gauci 

& Julian mamo 

abstract
IntroductIon
Information linkage between primary healthcare providers 
and secondary care providers in Mater Dei Hospital has 
traditionally been poor in Malta. The ticket of referral 
and the discharge letter have traditionally been the only 
way continuation of care is communicated via the two 
sets of providers and these have been criticized in terms 
of content, completion or for their absence on many 
occasions. The aim of this study was to assess the current 
changing situation and recommend measures that could 
be taken to improve matters in the foreseeable future. 

methodology
A qualitative methodological approach was conducted 
during March-April 2016. Semi-structured interviews 
were performed on five key personnel across the primary-
secondary care interface. Respondents were asked on their 
views on the current referral process, the current discharge 
process, and primary/secondary care collaboration for the 
management of chronic diseases. Subsequent questions 
explored the possible negative aspects for each interface 
point and what measures could be used to improve them. 

conclusIon
A multi-faceted problem requires a multi-faceted 
approach encompassing changes in the current business 
process, improvements in communication at the referral 
and discharge stages, and having robust information 
technology support.

introduction
Modern healthcare systems are complex organisations through which 
patients must navigate to access care. Coordination of care across 
the primary/secondary care interface via good communication is 
essential in the delivery of good quality healthcare.

InformatIon management
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There are a number of different models of interaction 
across primary and secondary care,4 however, there are two 
main points which are common to all where clinical handover 
occurs:
1. The Referral: from primary care to secondary care,
2. The Discharge: from secondary care to primary care.

The referral letter is the predominant means of 
communication from GPs to specialists in secondary care.

Continuity of care requires good communication between 
the GPs and the specialist. Informational continuity can only be 
achieved when the transfer of information occurs in a clear and 
complete manner. 

In Malta, Chetcuti et al. and Cassar et al. showed that only 
two thirds of all referral letters are completely legible with about 
one third being partly legible. In these two studies, almost all 
tickets of referral were hand written.5,6

Correct patient details are essential to ensure basic 
continuity of care. Chetcuti et al. and Cassar et al. showed that 
only the patients’ name and surname were consistently written 
down in the referral letter. The unique national identification 
number, which is used to book appointments and link data, was 
missing in 9% and 0.6% of cases respectively.5,6

Cassar et al. found that the doctor could not be identified 
in 5.4% of cases whilst Chetcuti et al. showed that the 
referring doctor’s name was missing in more than 20% of 
cases.5-6 Chetcuti et al. suggested that the fact that a significant 
proportion of GPs failed to provide clear contact details implies 
that they do not expect or are not interested in receiving 
feedback from secondary care.5

Clinical details in referral letters were found to be 
consistently poor across many studies.5-9 Westerman et al. noted 
that only 39.5% of all referral letters were of good to excellent 
quality. Other studies showed that relevant clinical information 
was missing in 5.4% and up to 85% of cases;5,10 between 22.8% 
and 25.1% of referrals did not include primary care-based 
investigations in the referral letter.6,10

Inappropriate referrals cause inequity to specialist services 
and inefficient use of limited healthcare resources.11-12 In 
one study, 13% of referrals were deemed as inappropriate 
with a significantly higher proportion of referrals to medical 
specialities (19.6%) rather than surgical specialities (8.6%)  
(p = <0.01).10 Cassar et al. found that up to 44.2% of all surgical 
referrals were found to be inappropriate, with the majority 
being referred to the wrong surgical subspecialty.6 

Reasons for referral from primary care to secondary care vary and 
are not simply to establish a diagnosis, for specific investigations or for 
treatment or an operation. Other reasons for patient referral include 
patient reassurance, reducing medico-legal risk, handing over of care 
or to obtain a second opinion.13 Also, perceived patient pressure is a 
strong independent predictor to refer patients to secondary care.14

The discharge process involves a transfer of responsibility 
from specialists in secondary care to GPs in the community.15 
The discharge letter or summary is the traditional tool used to 
communicate the clinical information required for seamless 
continuity of care. The provision of a timely, complete and 

accurate discharge summary to GPs can prevent adverse events, 
and hospital readmissions.16-17

The availability of the discharge summary is not only dependent 
on its prompt completion but also on its successful transfer to 
primary care. In a systematic review, Kattel et al. showed that 
medians of 55% and 85% of discharge summaries are transferred to 
GPs within the first 48 hours and four weeks, respectively. This was 
despite the fact that the discharge summaries were almost always 
available (98%) in the patient’s record.18

Kattel et al. also showed that administrative data such as patient 
demographics and admission/discharge dates were almost always 
included in the discharge summaries (both medians of 97%). 
However, other administrative data, namely the physician’s name 
and GPs name were less often included (81% and 70%, respectively). 
The primary diagnosis and the hospital course were almost always 
provided (median of 99%). However, other diagnoses (median of 
82%), diagnostic results (median of 60%) and discharge medication 
(median of 78%) were less consistent. Discharge instructions and 
follow-up plans were included in medians of 98% and 42% of 
discharge summaries respectively. Whilst all of these indicators 
improved when compared to a previous systematic review,19 pending 
tests at discharge fell from 60% to a median of 25%.

The accuracy of information within a discharge summary is a 
very important component of continuity of care. Wilson et al. found 
that just over one third of discharge summaries contain errors of 
which 17.5% were medication errors, 17.3% were clinical errors and 
14.4% were follow up errors.20 Also, McMillan et al. noted that the 
number of discharge letters with one or more errors was significantly 
greater in medical patients when compared to surgical patients. This 
is probably due to the fact that medical patients were older, often 
taking a greater number medicines and were more likely to have had 
changes in their medication during the inpatient stay. Whilst error 
rates were high, the majority (87.4%) were minor.21 

Completeness of information is another important 
component of continuity of care. It is essential that the discharge 
summary includes a full list of drugs that the patient is expected 
to take irrespective of the nature of admission to hospital, 
so as to avoid the possible assumption that a medicine was 
discontinued.22 Also, it is crucial to state when and why a drug 
has been discontinued.21 The same is true for adverse drug 
reactions in hospital. Green et al. noted that up 89% of adverse 
drug reactions were not recorded in the discharge summary.23

To the best of the researchers’ knowledge, there have been no 
studies to date which investigated the current patient care hand-over 
across the primary-secondary care interface in Malta. The aim of this 
study was to investigate the weak links within the communication at 
the primary-secondary care interface and to identify measures that 
could be taken to improve matters in the foreseeable future.

methodoloGy
In this observational and descriptive type of research, five 
stakeholders across the primary and secondary care interface were 
identified. These were contacted in writing, all of whom accepted 
to be interviewed. The respondents consisted of one senior 
general practitioner (more than 10 years of clinical experience) 
(R1), one junior general practitioner (less than 10 years of clinical 
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experience) (R2), one consultant in a surgical speciality (R3), 
one consultant in a medical speciality (R4) and one public health 
physician (R5). Fieldwork took place in March and April 2016. 
After obtaining informed written consent, respondents were 
asked semi-structured questions on their views on the current 
referral process, the current discharge process, and primary/
secondary care collaboration for the management of chronic 
diseases. Subsequent questions explored the possible and negative 
aspects for each interface point and what measures could be used 
to improve them (Table 1). Interviews were audio-recorded and 
analysed for common themes.

results and discussion
Three main overarching themes emerged from the interviews: 
the business process, communication, and information 
technology support.

1. the business process
The researchers identified a number of changes that could improve 
the business process across the primary/secondary care interface.

Referral guidelines and policies
Referral guidelines and management proformas “are essential” 
(R1). According to the results of a Cochrane review, the 

dissemination of structured referral guidelines coupled with 
regular follow-up can be used for common conditions.11 
However, passive distribution of such referral guidelines do not 
improve the quality of referral letters. 

A recent study by Wahlberg et al. showed that paper-
based and electronic referral templates with regular follow-up 
on their use improved the quality of the referral letters for 
dyspepsia, suspected colonic malignancy and chest pain.24 
Referral guidelines and management proformas need to “be 
based on objective scientific evidence” (R5) and could include 
“investigations (which could) be ordered beforehand to speed 
up the process” (R2), so that patients can be investigated 
appropriately prior to referral. This allows for better 
prioritisation of appointments based on urgency, for example 
fast-track colon cancer referral to the surgical department (R3).

The main limitation of using referral templates is that they 
should only be used for common conditions as there is the risk that 
they become more of a burden than of help. Akbari et al. suggested 
that this might be addressed by advances in health informatics.11

There is a “need for leaders in primary care to guide primary 
care providers to what is good practice in referrals” (R5). Whilst 
R5 stated that “primary care providers need to be able to classify 
the seriousness of the case”, R4 stated that “an urgent referral 
should be accompanied with a phone call”. R4 continues that 

Referral Process
Q1 What do you think about the current referral process?
Q2 What are the positive aspects of the process?
Q3 What are the negative aspects of the process?
Q4 What measures do you think could improve the process?

Prompts: easy access to specialists/referral guidelines/management proformas/training of GPs/GP phone 
link to a referral centre/easier electronic referral forms

Discharge Process
Q5 What do think of the current discharge process?
Q6 What are the positive aspects of the process?
Q7 What are the negative aspects of the process?
Q8 What measures do you think could improve the process?

Prompts: eliminate hand written discharge letters/provide discharge letters on the same day/training of juniors 
doctors/decrease work load/standardisation of discharge letters

Q9 Do you believe that the current discharge process provides complete, accurate and relevant information for continuity of care?

 Primary/Secondary Care Collaboration for the Management of Chronic Diseases
Q10 What do you think about primary/secondary care collaboration during management of chronic diseases 

e.g. COPD, cancer etc?
Q11 What barriers do you think there are for such collaboration?
Q12 What measures do you think could improve the collaboration?

Prompts: standardised email consultation process/protected time for specialists to answer emails/collocation 
of GP and specialist/GPs in specialist centres and specialists in primary healthcare

Q13 Would you like to add anything that has not been mentioned in this interview and you think will help to improve 
communication at the primary/secondary care interface and in so doing the continuity of care of patients?

Table 1. Semi-structured interview questions.

8 Volume 16, 2017  Issue 01



“referrals should not have ‘urgent’ written on the referral form 
as per policy ... and that ... inappropriate referral forms should 
be turned down”. However, R5 argues that “this ‘punishes’ the 
patient and that the real long-term solution... is to make sure that 
electronic patient records are implemented at both ends, both at 
the primary care end and secondary care end and integrated so 
that they can communicate easily from one system to the other”.

Patient registration
As R5 explained, “it is not easy to identify the patients’ family 
doctor.” Patient registration, where patients have a named GP, 
could enhance relational “continuity of care” (R2). This is a formal 
way to “build a relationship between the patient and GP ... you 
would expect the quality of the referral letter to be better when the 
GP knows the patient better ... and the discharge letter will be sent 
to him” (R3). This initiative is also supported in the literature.3,25

Shift to primary care
GPs should be allowed to “have more responsibility and have 
patients ‘discharged’ from outpatients to their care especially 
with optimised treatment” (R2). Also, “evidence-based care 
pathways for named diseases” can help GPs actively follow up 
patients (R4). As one participant explained, “handover ... of 
breast cancer care five years after diagnosis to a group of private 
GPs has only just started” (R3). This shared care approach based 
on a chronic condition is supported by the literature.25

Quid pro quo
R4 suggested that private GPs should “give something back” for 
hospital services. For example, in order to able to order a prostate 
specific antigen (PSA) blood test, private GPs must include 
examination findings and come to a yearly one hour course on 
prostate management. “Organising seminars on particular topics 
(can be used as a platform to get to) know each other better” (R3). 
Indeed, R1 clearly stated that “I work best with people I know.” 

2. communication
Respondents felt that communication across the primary/
secondary care interface could be improved. Respondent R2 felt 
that during the discharge process it is important to liaise “with the 
patients’ GP with regards to the social aspect before the patient 
is discharged, especially for elderly and complex medical cases” 
(R2). Respondent R1 commented that “a notification when a 
patient (of ours) is discharged from hospital is the way forward”. 

Standardisation of discharge summaries improves access to 
information, better describes the hospital episode, and ensures 
informational continuity of care.26 The ECS is generally written 
by the “youngest member of the team” (R3) and whilst “lately, 
there has been quite an improvement” (R1) “the quality ... needs 
to improve” (R3). “Treatment on discharge is not always written 
... and treatment ... which was stopped (and the reason why) is 

not always mentioned in the discharge note” (R2). One possible 
solution is having the consultant or resident specialist review 
the ECS before it is sent out (R3, R4). Medicine reconciliation 
could be improved by having a single shared electronic patient 
record between primary and secondary care providers and the 
community pharmacist.27 Also, there is a need for continuous 
professional development (CPD) “emphasising the importance 
of proper record keeping ... explaining the need ... of accurate 
input, the importance of structuring of data and the importance of 
timeliness” (R5). The accuracy of discharge summaries might be 
improved with training and education of junior doctors.21,28-29

Two other modes of communication across the primary/
secondary care interface are emails and phone calls. “Email is a 
good way of communicating because it is more instant than letters 
and it allows you some time to reply which is better than a phone 
call ... The problem is the overload... that sometimes the effort 
you put in to answering your emails takes up a lot of time” (R3). 
However, whilst “emails are useful ... a phone call is better” (R1) 
“for urgent communication” (R4).

3. information technoloGy support
Information Access
GPs “need better access” to their patients’ data (R1). The myHealth 
system is “so cumbersome ... it should be easier to use” (R4). Often 
the “most needy patients cannot make use of the system” (R1). 
Also, specialists in secondary care have no way to check the ECSs or 
blood results of their patients from home (R4).

Electronic referral form
Respondents commented that the online referral form is “convenient”; 
however “it isn’t very friendly and quite slow on the mobile phone” 
(R2). Whilst it serves as a “bridge between the paper referral and the 
telephone call ... the uptake has been poor” (R3). Basic patient and 
doctor data, legibility and clinical information can be improved upon 
by introducing electronic standardised proformas. These proformas 
would automatically populate administrative data from electronic 
health records and provide a logical framework for referral depending 
on the speciality of interest. In one study, the amount of clinical 
information handed over improved from 18.9% to 56% after the 
introduction of a standardised electronic means of communication.30 
This also led to an improvement in the prioritisation of appointments. 
However, another study showed that the introduction of electronic 
referral letters on top of providing good-quality written feedback did 
not appear to improve the quality of the referral letters.31

gps “need better access” 
to theIr patIents’ data

the myhealth system is 
“so cumbersome”
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in patients with a history of regional enteritis, ulcerative colitis and antibiotic-associated colitis. 
If signifi cant diarrhoea occurs or patients suff ers from abdominal cramps, treatment should be 
immediately discontinued. Resistance to clindamycin: Patients with a recent history are more 
likely to have pre-existing anti-microbial resistant Propionibacterium acnes and commmensal 
fl ora. Cross-resistance: May occur when using antibiotic monotherapy. Fertility, Pregnancy and 
Lactation: There is no adequate data. Avoid application of the product to the breast area. Eff ect 
on Ability to Drive or Use Machines: No studies. Side Eff ects: Very Common side eff ects 
(at least 1 in 10) include erythema, peeling and dryness. Common side eff ects (less than 1 in 
10) include burning sensation, photosensitivity and headache. Overdose: No specifi c antidote. 
Treatment should consist of appropriate symptomatic measures or clinically managed. 

Local Presentation: 30g gel. Marketing Authorization Holder: GlaxoSmithKline UK Ltd., 
Trading as Stiefel. Marketing Authorization Number: MA 300/01401. Legal Category: POM.
Date of Preparation: January 2016
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in association with GSK products, please report the event promptly to: 
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 Suppresses P. acnes 2

 Anti-infl ammatory 
action5

Duac:2

Unblocks follicles
Reduces infl ammation
Kills bacteria
Reduces the potential 
for bacterial resistance

 Keratolytic2

 Treats comedones2 

and infl ammatory 
lesions5

 Bactericidal action 
against P. acnes 
strains2

Benzoyl Peroxide Clindamycin

 Duac works fast, starting to work in just 2 weeks3 
 Duac is a once daily treatment2 
 Duac is generally well-tolerated2,5

DUAC UNDERSTANDS 
WHAT’S IMPORTANT 
TO PATIENTS

DUAC INDICATIONS 
& USAGE ADVICE2

 Duac Once Daily Gel is indicated for the topical treatment of mild to moderate acne vulgaris, 
particularly infl ammatory lesions in adults and adolescents from 12 years of age and above2

 Formulation contains added moisturisers, glycerin and dimethicone, for better tolerability1

YOUR EXPERT ADVICE CAN SHOW ON THEIR FACE
Duac comes ready-mixed, and is easy for your patients to use. It is recommended that you off er the following guidance4:
Once-daily, in the evening, your patients should2:

  Thoroughly wash the 
aff ected area of skin

  Gently pat dry   Apply a thin layer of Duac 
gel on the aff ected area, 
not just the individual spots

TIPS4

If your patient’s skin peels or becomes dry, they can try:
  Using an oil and fragrance-free hypoallergenic moisturiser
  Using Duac less often, or stopping for one or two days before 

starting again

Most common side eff ects include erythema, peeling, dryness, burning sensation, photosensitivity and headache

Duac® Once Daily 10mg/g + 50mg/g Gel Abridged Prescribing Information
*Please refer to the full Summary of Product Characteristics (SPC) before prescribing 
Trade Name: DUAC® ONCE DAILY GEL. Active Ingredients: Clindamycin phosphate/ anhydrous 
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mouth, eyes, lips, other mucous membranes or areas of irritated /broken skin. Use with caution 
in patients with a history of regional enteritis, ulcerative colitis and antibiotic-associated colitis. 
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fl ora. Cross-resistance: May occur when using antibiotic monotherapy. Fertility, Pregnancy and 
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on Ability to Drive or Use Machines: No studies. Side Eff ects: Very Common side eff ects 
(at least 1 in 10) include erythema, peeling and dryness. Common side eff ects (less than 1 in 
10) include burning sensation, photosensitivity and headache. Overdose: No specifi c antidote. 
Treatment should consist of appropriate symptomatic measures or clinically managed. 
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Electronic discharge summary
Discharge summaries should be ready on the same day of discharge 
from hospital and either sent to the patients’ family doctor by email 
or given directly to the patient.32-33 A systematic review showed that 
electronic discharge summaries improve timeliness in relation to 
paper discharge letters, and also, ensure completeness and accuracy of 
clinical information.34 They also ensure legibility.32 However, electronic 
discharge summaries have a higher number of errors and/or omissions 
including medicine transcription errors to paper discharge letters.28,35

Since the introduction of the ECS, the discharge letter is “more 
structured”, with reliable demographic information and “prompts” 
to complete the form (R5). However, according to one respondent, 
it is a “glorified word document with some drop down menus” and 
“more drop down menus especially for the discharge diagnoses are 
needed” (R4). Another respondent stated “the discharge letter should 
be produced automatically and electronically from the case notes... 
(however, introducing electronic health records) is very very difficult 
and I feel that the IT system in our hospital is not very strong” (R3).

conclusion
Information linkage between primary healthcare providers and 
secondary care providers in Mater Dei Hospital has traditionally 
been poor in Malta. The ticket of referral and the discharge letter 
have traditionally been the only way continuation of care is 
communicated via the two sets of providers and these have been 
criticized in terms of content, completion or for their absence on 
many occasions. This study suggests that improving communication 
at the primary and secondary care interface requires a multi-
faceted approach through improvements in the business process, 
communication and information technology support.

The main limitation of this study lies in the small number of 
potentially biased respondents. A follow up study recruiting more 
participants across the primary and secondary care is recommended. 
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SEROXAT ABRIDGED PRESCRIBING INFORMATION
Please refer to full Summary of Product Characteristics (SPC) before prescribing. 
TRADE NAME: SEROXAT. ACTIVE INGREDIENT: Paroxetine. PHARMACEUTICAL FORM: Film-coated 
tablets, 20mg. THERAPEUTIC INDICATIONS: Major Depressive Episode, Obsessive Compulsive Disorder, 
Panic Disorder with and without agoraphobia, Social Anxiety Disorders/Social phobia, Generalised 
Anxiety Disorder, Post-traumatic Stress Disorder. POSOLOGY AND METHOD OF ADMINISTRATION: 
Administer once daily in the morning with food. Refer to full SPC for dosing information for specific 
conditions. Withdrawal symptoms seen on discontinuation of Paroxetine: abrupt discontinuation should 
be avoided. Elderly: maximum dose should not exceed 40mg daily. Children and adolescents: Should 
not be used. Renal/hepatic impairment: Dose should be restricted to lower end of dosage range. 
CONTRAINDICATIONS: Hypersensitivity. Should not be used in combination with MAOIs, thioridazine or 
pimozide. PRECAUTIONS FOR USE: Treatment to be initiated 2 weeks after terminating treatment with 
an irreversible MAOI or 24 hours with a reversible MAOI. Do not use in children and adolescents under 
the age of 18 years. Suicidal thoughts or clinical worsening: an improvement may not occur in the first 
few weeks of treatment. Akathisia. Serotonin syndrome/neuroleptic malignant syndrome may develop 
rarely: discontinue if such events occur. History of mania, renal and hepatic impairment, diabetes and 
in epilepsy, narrow angle glaucoma or history of glaucoma, patients with cardiac conditions or at risk 
of hyponatraemia, concomitant use with oral anticoagulants or drugs that increase risk of bleeding, 
history of bleeding disorders. Paroxetine may lead to reduced concentrations of endoxifen, one of 
the most important active metabolites of tamoxifen: concomitant use should be avoided. Withdrawal 
symptoms may occur on discontinuation of Paroxetine treatment. DRUG INTERACTIONS: Caution 
for use in combination with serotonergic drugs like St John’s Wort, L-tryptophan, tramadol, linezolid, 
methylthioninium chloride, triptans, SSRIs, pethidine and lithium. Concomitant use with MAOI’s is 
contraindicated. Caution with pimozide, anticonvulsants and with drugs metabolised by CYP 2D6. 
Reduced efficacy of tamoxifen. Caution in patients at an increased risk of bleeding and in patients on oral 
anticoagulants, NSAIDs, acetylsalicylic acid and antiplatelet agents. Adjust Seroxat dosage if necessary 
when given with drug metabolising enzyme inducers or with fosamprenavir/ritonavir. Concomitant use 
of alcohol is not advised. PREGNANCY AND LACTATION: Fertility: SSRIs may affect sperm quality 
but this is reversible following discontinuation of treatment. Pregnancy: Use in pregnancy only when 
strictly indicated (see full SPC for more detail). Lactation: Use during lactation can be considered. 
EFFECTS ON ABILITY TO DRIVE AND USE MACHINES: Patients should be cautioned about their ability 
to drive a car and operate machinery. UNDESIRABLE EFFECTS: Very Common (≥ 1/10): Nausea, 
Sexual dysfunction; Common (≥ 1/100, < 1/10): Increases in cholesterol levels, decreased appetite, 

somnolence, insomnia, agitation, abnormal dreams (including nightmares), dizziness, tremor, headache, 
blurred vision, impaired concentration, yawning, constipation, diarrhea, vomiting, dry mouth, sweating, 
asthenia, body weight gain. Increased risk of bone fractures in patients receiving SSRIs and TCAs. 
Common withdrawal symptoms include: dizziness, sensory disturbances, sleep disturbances, anxiety 
and headache. Adverse events from paediatric clinical trials: Increased suicidal related behaviours 
(including suicide attempts and suicidal thoughts), self-harm behaviours and increased hostility. Refer 
to full SPC for the full list of adverse reactions. LOCAL PRESENTATION: Seroxat Tablets (by 30 tablets)
MARKETING AUTHORISATION HOLDER: SmithKline Beecham Ltd. MARKERTING AUTHORISATION 
NUMBERS: MA172/00201. DATE OF PREPARATION: April 2015.
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Limited, 1, De la Cruz Avenue, Qormi QRM 2458, Malta (Tel: +356 21238131)
Alternatively, any suspected AEs and medication errors can also be reported via the 
national Adverse Drug Reactions (ADRs) reporting system:
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write a scientific paper
WASP, an intensive course on paper writing, was successfully held in London at the Royal 
College of Paediatrics and Child Health between 30th January – 1st February & in Malta at the 
Life Sciences Park between 22nd - 24th February. Information on future courses may be found 
on http://www.ithams.com/wasp/

earn an msc In famIly medIcIne onlIne
You can now apply to earn an MSc in Family Medicine online.

the three main advantaGes are:
1. The course can be completed at your own pace, 

from 18 months up to 5 years,
2. Extensive curriculum that covers all clinical aspects 

of real world family medicine,
3. Generous financial aid is available.

The degree is concurrently awarded by St George’s, 
University of London and the University of Nicosia 
Medical School. The University of Nicosia Medical 
School is the only medical school in the world to be a 
RCGP partner.

Visit http://med.uic.ac.cy/malta for more details 
on this post-graduate course.

enrol today in this online uk degree programme and boost your profession, in malta and internationally
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abstract
A prospective, one-group, pretest-posttest study design was employed on forty participants (n=40) with bilateral limb ischemia 
(ABPI <0.90), diabetes mellitus and calf muscle claudication. Participants received a fixed program of calf muscle electrical 
stimulation with varying frequency (1-250Hz) on both ischemic limbs (N=80) for 1 hour per day for 13 weeks. The absolute 
claudication distance was employed as serial outcome measure to assess maximal walking capacity at baseline and following the 
intervention. Statistical significant improvement was registered in mean absolute claudication distance (p= 0.000; Wilcoxon Signed 
Ranks test) at follow-up relative to baseline.

focus on

IntermIttent calf-muscle 
electrIcal stImulatIon on walkIng capacIty
In patIents lIVIng wIth type 2 dIabetes mellItus and IntermIttent claudIcatIon

introduction
Peripheral artery disease (PAD) is a highly prevalent disease 
estimated to affect over 200 million people worldwide.1 It is defined as 
a partial or complete obstruction of arteries due to the development 
of atherosclerosis2 and can affect all arteries distal to the aortic 
bifurcation.3 The presence of lower-limb atherosclerosis significantly 
increases the risk of cardiovascular and non-cardiovascular-related 
death while the disease causes walking impairment that can lead 
to intermittent claudication.4 Patients with concomitant diabetes 
mellitus are considered particularly vulnerable as they carry a poorer 
prognosis than those with either disease alone.5,6 

Evidence shows that claudicants have poorer abilities in daily 
tasks such as ambulation,7 reduced quality of life8 and have been 
associated with higher prevalence of depression.9 Furthermore, 
several studies have shown that poor walking time is an independent 
predictor of cardiovascular events and mortality in PAD patients.10,11

Guidelines on the management of patients with PAD 
recommend supervised exercise training as a first line therapy to 
improve claudication symptoms.12,13 Exercise training comes with 
a number of barriers particularly in the elderly population. The 
majority of studies advocate supervised exercise programs; however, 
the usefulness of unsupervised programs has not been well 
established.12 Factors such as motivation to exercise, osteoarthritis 
and psychosocial factors may preclude adherence to any form 
of exercise therapy.14,15 Patients with co-morbid disease such as 
congestive heart failure or chronic obstructive pulmonary disease 
may also be advised to avoid strenuous cardiovascular activities. 

As a result, in this vulnerable population there is a clear 
lack of treatment options available. In this context, electrical 
stimulation (ES) technology has been proposed as a potential 
alternative or adjunct to traditional exercise.16-19 However, only 
a few studies have evaluated the effectiveness of this therapeutic 

measure in PAD patients.18-20 Such studies are either conducted 
on laboratory ischemic animal models while those actually 
conducted on human are few and far between.19-20 This paucity 
has contributed to uncertainty amongst health care professionals 
on the use of such a technology as part of a treatment plan. 

The aim of this study was to provide further insights on 
electrical stimulation by investigating whether sustained calf-muscle 
electro-stimulation for a duration of 13 weeks results in measurable 
improvement in functional walking capacity in PAD patients 
having concomitant diabetes mellitus and claudication symptoms. 

methodoloGy
Participants were recruited randomly from a Mater Dei hospital 
vascular database of patients with the following inclusion criteria:
1. Diabetes; 
2. PAD defined with an Ankle Brachial Pressure Index (ABPI) <0.9;
3. Abnormal spectral waveforms on the dorsalis pedis and posterior 

tibial arteries on both legs and suffering from calf muscle 
intermittent claudication reproducible on a graded treadmill test. 

Exclusion criteria were aimed to control confounding variables. 
These included patients with renal disease, medial artery calcification 
(ABPI >1.3) and sensory or autonomic neuropathy. Patients on oral 
claudication therapy or who had impediments to treadmill exercise, 
including previous foot/ toe amputations and physical/physiological 
reasons such as blindness, were also excluded.

Eligible subjects were initially assessed (pretest) to establish 
a baseline and followed up after 13 weeks of ES intervention 
(posttest) in a temperature and humidity controlled laboratory at 
the Faculty of Health Sciences, University of Malta. The resting 
ABPI and spectral Doppler waveforms of the posterior and dorsalis 
pedis artery were measured at baseline to confirm the presence of 
PAD in accordance with the inclusion criteria set in the study. 
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The absolute claudication distance (ACD) was employed as the 
primary outcome measure to evaluate the therapeutic effects of ES on 
claudication symptoms. The ACD is defined as the distance at which 
claudication becomes severe and forces the participant to stop21 and 
was acquired using a graded treadmill protocol.22-23 The treadmill 
was initiated and maintained at a fixed speed of 3.2km/h while the 
treadmill grade was gradually increased by 2 degrees every 2 minutes 
up to a maximum of 10 degrees from an initial inclination of 0 
degrees in accordance with the literature.24 

The Veinoplus Arterial model 2.1 (Ad Rem® Technologies, France) 
was used to generate the muscular contractions throughout the course 
of the intervention as per manufacturer’s instructions. This battery-
operated device consists of a central unit with two adhesive electrodes 
attached transcutaneously on the calf muscle, generating the required 
electrical stimulation at varying frequencies (1-250Hz) through a series 
of rectangular pulses of low energy (<25uC) and low voltage (50V 
peak) within a fixed 1 hour session. 

Following a demonstration session, recruited participants 
were given written instructions and log sheets to record daily use. 
Participants were instructed to use the device at any time of the 
day for 13 consecutive weeks in the seated position with the legs 
hanging down, manually and gradually increasing the intensity of the 
stimulation from the control unit along the intervention period. The 
optimal intensity of stimulation was set manually at the beginning of 
each session by the participants and was defined as the point at which a 
visible but comfortable calf contraction occurred on both limbs. 

At the end of the 13 week period, participants were re-
assessed under the same baseline laboratory conditions and 
utilizing the same treadmill protocol. Data was analyzed on IBM 
SPSS version 21. The Kolmogorov-Smirnov test revealed a non-
normal distribution of the ACD data sets for both baseline and 
follow-up results. As a result, the Wilcoxon Signed Rank Test was 
used to evaluate for any significant differences in mean absolute 
claudication distance (ACD) at follow-up relative to baseline.
Ethical permission was sought and obtained from the University 
Research Ethics Committee prior to initiation of a prospective, 
one-group, pretest-posttest study design. All participants signed 
an informed consent prior to inclusion in the study after being 
provided with an information sheet in Maltese or English, 
depending on their preferred language. All investigations were 
carried out in accordance with the Declaration of Helsinki (2008). 

results
From an initial assessment of 81 subjects, forty participants (30 males, 10 
females; N=80 limbs) satisfied the inclusion criteria and were recruited in 
this study. At baseline, the cohort had a mean age 71 years (SD= 7); mean 
BMI 28.8 (SD= 3.7) and mean ABPI 0.70 (SD= 0.12). 

The mean intervention period was 91.68 days (SD= 6.23) as 
quantified from the participant’s log-sheets. No evidence of non-
compliance was reported while no subjects were lost to follow-up.

At baseline, the mean ACD registered was 333.71 meters  
(SD= 208). After 13 weeks of treatment the mean ACD was registered 
to be 470.7 meters (SD= 279). This translated in a mean improvement 
in the ACD of 137 meters (SD= 136), an improvement in maximum 
walking capacity of 41% relative to baseline that was found to be 
statistically significant (p= 0.000; Wilcoxon Signed Ranks Test). 

discussion
This study confirmed a significant improvement in maximal walking 
capacity on a treadmill in claudicants as evidenced by a mean 
increase (p=0.000) in the ACD of 137 meters following a consecutive 
period of 91.68 days (SD= 6.23) of 1 hour ES of the calf muscles per 
day. 

The effects of ES on ischemic muscles is thought to include 
the augmentation of angiogenesis and morphological muscular 
adaptation.25-27 Studies have shown that ES augments the endogenous 
production of growth factors including vascular endothelial growth 
factor (VEGF) and expression of VEGF receptors such as fetal liver 
kinase 1 (FLK1), facilitating angiogenesis in ischemic muscle.25,28,29 
The growth of new capillary networks within the ischemic muscle 
increases blood flow and oxygen availability to the exercising muscle, 
thereby lessening the ischemic symptoms.26 Additionally, muscle 
fiber activation is enhanced by ES, while selective recruitment of 
fatigue-resistant Type 1 muscle fibers is also thought to contribute 
to the improvement in claudication symptoms.26,27 These findings 
open up new opportunities of non-invasive treatment options for 
the claudicants population. Electrical stimulation has the potential 
of improving the functional walking capacity in claudicants with 
diabetes, thereby improving their outlook and quality of life. 
Furthermore, the ability of ES to produce muscular exercise activity 
without gross movement of joints or whole body exercise is an added 
advantage particularly in patients with co-morbid disease such as 
severe osteoarthritis, chronic heart failure or pulmonary diseases. 

Thus, ES should be considered as an adjunct treatment 
modality in order to improve walking capacity in symptomatic 
PAD patients living with Type 2 diabetes, particularly those who 
are impeded from undergoing vascular procedures, have already 
undergone these procedures but remain symptomatic and those 
who cannot perform exercise due to co-morbid disease.

It is recommended that a randomized controlled trial in a 
larger population is conducted in Malta with a view to strengthen 
the findings. This was not possible during this study due to ethical 
considerations regarding the use of placebo-controlled randomized 
trials and the inability to recruit an appropriately matched control 
group as a result of a limited number of available participants 
satisfying the inclusion-exclusion criteria. By evaluating the macro- 
and micro-circulatory response to ES, future studies may also reveal 
whether the effectiveness of ES of varying low to high frequencies 
may extend beyond improving muscular ischemic symptoms. 

conclusions
Electrical calf muscle stimulation significantly increased walking 
capacity in claudicants living with type 2 diabetes. ES should 
be considered as an adjunct treatment modality for claudicants 
who are precluded from following active physical exercise 
programs, such as the elderly, those with a lack of motivation 
to exercise, patients with arthritis and other physiological and 
psychosocial factors that make walking difficult.
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semi-retired pathologist Professor Albert Cilia-Vincenti 
speaks to The Synapse about his work, his experience and the 
changes he has witnessed in pathology over time.

ts: where did you train and work?
I qualified in medicine in Malta in 1969 and in 1971 moved to 
London where I trained almost exclusively in histopathology (or 
surgical pathology, as the Americans call it) for 9 years at The 
Royal Marsden, Royal Free, St George’s, Charing Cross and The 
Middlesex hospitals. At Charing Cross and The Middlesex, I 
was also a London University lecturer and one of HM Coroner’s 
pathologists in Central London. I was appointed Consultant 
Histopathologist to The Royal Hampshire County Hospital in 
Winchester in 1980, where I was eventually made Pathology 
Services Director to Winchester & Eastleigh Health Care Trust. 

The Winchester Coroner and the Hampshire Constabulary wanted 
me to be appointed Home Office Pathologist for Hampshire, but 
this involved only forensic work in which I was not interested. 
After 15 years in Winchester I returned to Malta as Senior Lecturer 
and consultant pathologist and retired when I was Chairman of 
Pathology Services and Associate Professor. I presently work as a 
diagnostic surgical pathologist in private practice.

ts: can you comment about the Vast changes you haVe wItnessed 
In the fIeld of pathology oVer the course of your career?
From one subject of clinical pathology, pathology has, in 50 
years, grown into so many sub-specialities due to expanding 
knowledge. I remember a 1930s medicine book whose only 
description of haemoglobin was “a red pigment that carries 
oxygen”. Now there are whole libraries on haemoglobin and its 
pathologies. Histopathology has seen the almost total ditching of 
electron microscopy and emergence of immunohistochemistry 
to help with diagnosis, and genetic techniques promise even 
greater diagnostic accuracy.

ts: what does your work entaIl exactly?
Like surgery and anaesthesia, surgical pathology is a 
potentially dangerous speciality. Mistakes in surgical 
pathology diagnosis can have very serious consequences 
to the patient, such as unnecessary drastic surgery, 
administering the wrong chemotherapy or even unnecessary 
chemotherapy and/or radiotherapy.

ts: how has your work shaped your present Interests?
I am Visiting Chairman to the Academy of Nutrition Medicine 
in London and this stems from my interest in nutrition, lifestyle 
and chronic disease and life expectancy. Deaths from heart 
attacks in Malta are almost twice the European average, where 
France has the least. My interest in atherosclerosis (one of two 
main causes of death in the West) was sparked at St George’s 
Hospital where a number of the senior pathologists had 
researched the subject. I was appointed one of Malta’s scientific 
delegates to the European Medicines Agency (FDA’s European 
counterpart) and served for almost a decade. It was interesting 
to contribute to the debates on whether a proposed medicinal 
product was expected to work as the pharmaceutical company 
claimed in its dossier. 

ts: and then there Is teachIng …
I have taught pathology in London and in Malta, and I learned that 
undergraduate teaching is far more difficult than postgraduate. The 
product of undergraduate teaching is supposed to be safe family 
doctors and safe house and casualty officers. So what should be 
included in the 5-year medical course, when medical knowledge is 
expanding so fast, presents a great challenge to medical educators. 
I was lucky in having experienced undergraduate teaching at St 
George’s Hospital in 1974. It was then called “topic teaching” (now 
often referred to as “problem-based learning”), and was organised 
by Professor Dornhorst of the internal medicine department (and 
of “pink puffer and blue bloater” fame). These whole class one-hour 
teaching sessions were chaired by Dornhorst with accompanying 

It’s not just 
about the corpses

meetIng people

With histopathology senior registrar Ken Jarvis [right], Royal Marsden, London. 
Christmas drinks 1971 - Dr Cilia Vincenti’s first year in London.

Dr Albert Cilia Vincenti with his wife Grace, having recently moved 

into their house in Winchester – autumn colours of 1981
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teachers from the surgical, radiology and pathology departments. 
So, for example with peptic ulcer, the whole gamut of clinical 
presentation, radiology, medical and surgical treatment, and 
pathology, would be covered in one hour, without the need for 
more formal lectures on that subject by the various departments. It 
also avoided different departments teaching different things on the 
same subject, which was confusing to students. In the Dornhorst 
model, medical controversies where discussed by the teachers in 
the same “topic teaching” session. At the Malta medical school, 
I was tasked to review the curriculum of the three clinical years 
(Professor Alex Felice was tasked with the preclinical curriculum). 
Students had complained of too many boring lectures with no 
interaction, and contradictory information from different teachers. 
I tried to cut down on lectures and introduce teaching sessions with 
a combined clinical and pathology teacher. It worked very well with 
some clinical teachers but not with others who wanted to continue 
with their old-fashioned ways. I also did away with the so-called 
“pathology practical” classes where students used to look down 
microscopes and not know what they were looking at – a total 
waste of time. The family doctor or casualty officer no longer looks 
down a microscope to diagnose his patients – he/she gets a report 
from the laboratory and needs to know exactly what the pathology 
reports mean – nothing else.

ts: what Issues worry you VIs-a-VIs the way 
doctors are traIned?
Medical school teachers easily forget that the product of the 
undergraduate course is supposed to be a safe house office and 
family doctor, and not an anatomist, surgeon, cardiologist, 
pathologist, etc. Three months anatomy teaching and dissection 
of the upper limb, for example, is suitable for trainee orthopaedic 
surgeons and not for family doctors.  Compare the one-hour topic 
teaching on peptic ulcer in 1974 St George’s Hospital with the 23 
peptic ulcer surgery lectures we suffered in Malta a few years earlier. 
Also, some Maltese teachers seemed to believe that the higher the 
failure rate the higher the teaching standard, rather than the other 
way round. Another negative result of conventional medical school 
teaching all over the world is, as Dean Ornish (California Professor 
of Medicine) confirms, doctors whose knowledge and experience 
consist of only pharmaceutical drugs and surgical procedures with 
little or no nutritional medicine knowhow. Ornish is a conventional 
cardiologist who also has complimentary medicine experience. 

He has demonstrated that his programme of dietary modification, 
regular exercise and stress management can actually reverse 
coronary heart disease. With urology colleagues he has also shown 
that his diet and lifestyle programme can halt and to an extent 
reverse low grade prostate cancer.

ts: whIch aspects of pathology research do you feel 
haVe been most sIgnIfIcant?
Electron microscopy and DNA studies established that the cause 
of warts are Human Papilloma Viruses, and that some of them 
are the cause of ano-genital and some oro-pharyngeal cancers. 
The cause of most peptic ulcers has been established to be a 
bacterial infection curable with antibiotics, and not with surgery 
as in the past. We are coming round to recognising that the main 
factor in the causation of atherosclerotic cardiovascular disease 
is not animal fats but high glycaemic carbohydrates.

ts: does keepIng abreast of research allow you 
tIme for relaxIng actIVItIes?
I have to admit I don’t read fiction as trying to keep up–to-date with 
pathology and medical advances, and with local and world events, 
occupies a lot of my time. I enjoy gardening and I’m interested in 
food and wine. With others, we continue to organise a 17-year old 
blind-tasting wine and dining club, called “Il- Qatra”, which has a 
membership of over 70. I am on the Council of the local Chaine 
des Rotisseurs, a branch of a worldwide dining club (the oldest in 
the world), I have just been appointed fellow of The Today Public 
Policy Institute, a local think tank, and the National Association of 
Service Pensioners also takes up some of my time. Perhaps many 
consultants don’t realise that if they have contributed significantly 
to a work-place pension of another country’s health system, their 
Maltese social security pension they are paying for will eventually be 
correspondingly deducted – unless the Maltese government is made 
to change the social security law which permits this iniquity. Hello, is 
the MAM listening?  

It provides useful, practical, non-esoteric information – 
there is always something of interest in every issue.

I read the synapse because…

With his wife at a 
MAM dinner 
a couple of years ago
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Inflammatory bowel dIsease 
- ct and mr dIagnosIs

the term inflammatory bowel disease refers to two main 
entities, ulcerative colitis (UC) and Crohn’s disease (CD). 
The aetiology of these two conditions is uncertain. However, 

it has been suggested that they are the result of genetic factors 
leading to an abnormal immune response within the bowel wall 
to normal bowel contents. UC appears to precede CD in new 
cases. The incidence of IBD is increasing and there is a higher 
incidence of IBD in the developed world, which appears to 
suggest that a westernized diet may be a contributing risk factor. 

Endoscopy is one of the main investigations used to 
diagnose inflammatory bowel disease. Two techniques are 
available, either conventional push endoscopy or capsule 
endoscopy. Push endoscopy has one major limitation in that 
most of the small intestine is inaccessible with this technique; 
the proximal jejunum and the terminal ileum may be accessible, 
but the intervening small bowel segments are not. One 
advantage of push endoscopy is that it allows lesion biopsy. 
Capsule endoscopy does visualize the whole bowel, but there is 
a significant risk of capsule retention particularly in the more 
severe cases of CD due to bowel strictures. Capsule endoscopy 
does not allow biopsy. 

pierre vassallo

MR Enterography is a non-invasive imaging method that 
does not use ionizing radiation and that evaluates the whole GI 
tract. MR Enterography also depicts wall thickness and any extra 
intestinal manifestations of CD; it detects strictures, fistulae, 
mesenteric infiltration, lymphadenopathy and involvement of 
other organs. The detection of deep mural and extra intestinal 
manifestations and the presence of small bowel involvement are 
crucial in the distinction of CD from UC. If biopsy is deemed 
necessary, MR Enterography may help guide the endoscopist 
to the best location for biopsy. MR Enterography is valuable 
in assessing those bowel segments that are not accessible to 
endoscopy due to the presence of bowel strictures. 

MR Enterography is performed using multiple imaging 
sequences including T2-weighted (Fig 1a), T1-weighted 
both before and after IV contrast administration (Fig 1b) 
and Diffusion Weighted Imaging (DWI) scans. Oral contrast 

Figure 1. a. Coronal T2-w image showing normal thin small intestinal bowel 
walls with low signal intensity (arrow). b. Coronal contrast-enhanced T1-w 
scan showing normal thin uniformly-enhancing small bowel walls (arrow).

Figure 2. a. Coronal T2-w image shows thickening of the bowel wall (arrow) and 
proliferation of fat separating the bowel from adjacent segments (arrowhead). 
b. Coronal delayed post IV contrast T1-w image showing marked enhancement 
of the inflamed wall of the terminal ileum (arrow) with enhancement of the vasa 
recta (arrowhead) often referred to as the comb sign. 

a

a

b

b

radIology
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material is given to outline the bowel wall one hour before 
starting the scan and IV medication is administered immediately 
before and during the exam to reduce bowel motility. 

CD is a chronic relapsing/remitting inflammatory disease 
of the bowel that affects all bowel wall layers and can involve 
any part of the gastro-intestinal (GI) tract in a patchy multi-
segmental fashion; this has led to the term skip lesions. The 
bowel segments most commonly involved by CD are the 
terminal ileum and the proximal colon. This contrasts with 
UC, which involves only the mucosal layer of the colon in one 
continuous segment. However, CD may occasionally involve 
only the colon. 

The most common symptom of IBD is diarrhea. Abdominal 
pain, mild fever and weight loss may also occur. Overt GI 
bleeding is more common in UC than in CD; in CD, GI bleeding 
is usually occult and leads to anaemia. Clinical manifestations that 
occur with CD (but not UC) include perianal skin tags, fissures 
and abscesses, intestinal obstruction and extra-intestinal diseases 
in the skin, bile ducts, liver, bones and joints, eyes and kidneys. 

The pathological changes seen in CD have been divided into 
four stages: acute inflammation, fistulisation/perforation, fibro-
stenosis and reparative/regenerative stage. On MR Enterography, 
it is common to observe multiple (skip) lesions in different 
stages at any one time. 

The earliest pathological finding of CD is the aphthous 
ulcer; this results from inflammation causing breakdown of the 
mucosal lining. It usually occurs over a lymphoid follicle and 
non-caseating granuloma formation may occur. Detection of 
these findings is key to reaching a histologic diagnosis of CD. 

Figure 3. a. Transverse contrast enhanced T1-w image showing an enhancing 
terminal ileum with mucosal protrusions (arrow) and ulcerations (arrowhead). 
b. Same case showing diffusion restriction on DWI as increased signal on high 
B-value image (arrow).

a b

crohn’s dIsease Is assocIated 
wIth an Increased IncIdence 
of colorectal cancer 
and lymphoma

MR Enterographic findings of early CD include bowel 
wall thickening (>2mm for the small intestine and >3mm 
for the colon) with increased signal within the wall on T2-
weighted images (Fig 2a). Contrast enhancement in T1-
weighted images (Fig 2b and 3a) and diffusion restriction 
of DWI scans (Fig 3b) is seen within the inflamed 
segments of the bowel wall. Oedema of the bowel wall may 
result in bowel stenosis with intestinal obstruction; it is 
important to distinguish this from stenosis occurring due 
to fibro-stenosis as management differs. Obstruction due 
to acute inflammation is treated with anti-inflammatory 
medication (Fig 4), while that due to fibro-stenosis may 
require surgical intervention. 

Figure 4. Transverse contrast enhanced T1-w image shows bowel wall 
thickening and enhancement (white arrow) and proximal bowel dilatation 
due to obstruction (black arrow). 

Figure 5. Transverse T1-w MR entrograph shows a fistula (white arrow) between 
the ileum (i) and uterus (U), a short-segment stricture (arrowhead) just proximal 
to the fistula and more proximal dilatation of the small bowel (black arrow).
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Fistulae and sinus tracts with abscess formation occur in 
around a third of patients with CD. A fistula may occur between 
two bowel loops or may occur to the skin or any other viscus 
such as the uterus, vagina or bladder. Endoscopy cannot assess 
the degree of the extraluminal extension. MR Enterography 
clearly depicts sinus and fistulous tracts (Fig 5) as well as any 
associated intra-abdominal abscess. 

Intestinal stenosis due to fibro-stenotic disease is also readily 
detected by MR Enterography; a thickened intestinal wall with 
low T2 signal, moderate contrast enhancement on T1-w scans, no 
mesenteric infiltration or vasa recta enhancement and proximal 
intestinal dilatation are features of fibro-stenotic disease (Fig 6).

CD is associated with an increased incidence of colorectal 
cancer and lymphoma. Asymmetric thickening of the bowel, 
a mass-like lesion, non-response to treatment and enlarged 
mesenteric lymph nodes >1cm in diameter, should all raise the 
suspicion of malignant disease. 

In contrast, UC is usually characterized by inflammation 
restricted to the mucosal layer of the colonic wall affecting one 
contiguous bowel segment. Occasionally, inflammation may 

extend into the distal ileum, a condition referred to as backwash 
ileitis. Characteristic MR Enterographic findings include sparing 
of the small intestine, wall thickening in the colon particularly 
the rectum and sigmoid colon with high T2 signal in the mucosal 
layer (Fig 7a) and contrast enhancement in the mucosal layer (Fig 
7b) with no abnormality in the mesentery or the vasa recta. 

Figure 6. a. Coronal T2-w MR Enterography shows wall thickening (arrow) 
with low signal at the site of ileo-colic anastomosis; the patient had undergone 
partial ileo-colectomy. b. Coronal contrast enhanced T1-w image show only 
moderate wall enhancement (arrow) both no mesenteric infiltration or vasa 
recta enhancement indicative of a fibro-stenotic stage of CD. 

a b

Figure 7. a. Coronal T2-w MR Enterography in a patient with UC shows sigmoid 
colonic wall thickening with high signal in the mucosal layer (arrow). b. Coronal 
contrast enhanced T1-w image shows mucosal enhancement (arrow) but no 
involvement of the outer bowel wall, mesentery or vasa recta. 

a b

Endoscopy will usually cover all diseased bowel in UC, 
however occasionally strictures impending scope entry may also 
occur. Strictures with UC need detailed investigation as colon-
rectal cancer is also known to occur more commonly in these 
patients. MR Enterography is useful to assess those unreachable 
segments of colon located proximal to a stenosis as well as to 
look for extra-colonic evidence of malignant disease. 

In conclusion, endoscopy and MR Enterography are 
complementary examinations used in the diagnosis and 
management of IBD. They enable accurate characterization and 
classification of IBD in most patients and are extremely useful in 
guiding therapy of these conditions. 

mr enterography Is useful to assess those unreachable 
segments of colon located proxImal to a stenosIs, as well 
as to look for extra-colonIc eVIdence of malIgnant dIsease
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