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This Issue in the Journal
Stroke rehabilitation services in New Zealand
J Gommans, A Barber, H McNaughton, C Hanger, P Bennett, D Spriggs, J Baskett

Stroke will affect an estimated 7300 New Zealanders this year and more than half will
be dead or dependent on others for care after one year. Despite overwhelming
evidence that organised stroke care by a dedicated multidisciplinary team in a stroke
unit lowers death rates and improves outcomes, this survey of stroke rehabilitation
services found that there has been a widespread failure to implement best-care
guidelines in New Zealand. The authors conclude that the development of organised
stroke care should be seen as a healthcare priority.

Asthma morbidity, control and treatment in New Zealand: results of the Patient
Outcomes Management Survey (POMS), 2001
S Holt, M Kljakovic, J Reid, for the POMS Steering Committee

A large New Zealand research study of patients with asthma has found that many
adults and children have asthma that is either not well controlled or markedly out of
control. Most of these patients are also under-treated. Despite this, most people with
asthma are happy with their treatment and think their asthma is well controlled. It is
likely that the more appropriate use of medications would significantly improve the
health of patients with asthma in New Zealand.

The epidemiology of colorectal cancer: what can we learn from the New Zealand
Cancer Registry?
J Keating, P Pater, S Lolohea, K Wickremesekera

Bowel cancer is a major cause of cancer death in New Zealand. This paper reviews
the epidemiology of bowel cancer in New Zealand. The distribution of bowel cancer
throughout the colon and rectum shows significant differences when analysed by age
and gender. The stage at which bowel cancers are removed is described. National data
on the percentage of patients with rectal cancer given a permanent colostomy – an
important benchmark in rectal cancer management – are presented.

An audit of anaesthetic fresh-gas flow rates and volatile anaesthetic use in a
teaching hospital
R Kennedy, R French

The number of anaesthetics given in most large hospitals means anaesthetic vapours
make up a significant part of hospital pharmacy budgets. The anaesthetist can choose
to use low gas flow rates in the anaesthetic breathing circuit, thus making economical
use of anaesthetic vapours without affecting patient care. Gas flow rates were
measured in the busiest operating theatre of Christchurch Hospital without warning
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the anaesthetists. The range of flow rates was found to be very economical and shows
that these drugs are being used responsibly.
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Stroke services high priority, but neither coordinated nor
timely
Tim Wilkinson and Richard Sainsbury

There are probably as many ways to prioritise health resources as there are people
who have an opinion on the matter. While there may be disagreement on how
priorities should be set, it is likely that most would agree that high priority services
are those that address conditions that are common, fatal (or disabling if non-fatal),
feared by the public, expensive if untreated and for which effective treatments are
available. If that were not enough, the arguments for making a condition high priority
become compelling when mere rearrangement of existing services would mean they
could be delivered in a coordinated and timely manner.

Stroke is such a condition. It is feared, fatal or disabling, and highly treatable. And it
affects 7000 New Zealanders every year. Why, then, are the services for this condition
so uncoordinated in New Zealand? There is only one dedicated, inpatient stroke
rehabilitation service in New Zealand.1 If the condition affected younger people, or if
the treatment were a pill, would we be in a similar situation? Especially if the pill
came at minimal extra cost and simply consisted of using existing medications in
different ways.

That coordinated stroke services are effective is now beyond doubt. The evaluation of
evidence around stroke units is old news. They work. Only 18 people need to go
through a stroke unit, rather than through a general medical ward, to save a life or to
prevent one person from being dependent at one year – a benefit that is sustained for
over five years. Length of stay in hospital is also reduced. An astounding effect. We
may not know exactly why they work – maybe it is the enthusiasm of staff, the
development of care pathways, the concentration of expertise in one area, or maybe
just that the staff want them to work – but they do.

The report by Gommans et al in this issue of the Journal makes sobering reading.1 In
many parts of New Zealand, disabled, vulnerable people who have had a stroke are
not benefiting from treatment within a coordinated stroke service. Only one hospital
(serving 9% of the New Zealand population) provided a dedicated, inpatient stroke
rehabilitation service. One other hospital had such a service but stopped it! As
Gommans et al point out,1 definitions of what constitutes a stroke service vary but
generally include: a geographically identified stroke unit, coordinated
multidisciplinary team, staff with expertise in stroke and rehabilitation, educational
programmes for staff, patients and carers, and agreed protocols for common problems.
We are not, therefore, talking about lack of services – it is likely that expertise and
resources to deal with people who have a stroke are widely available. We are talking
about organisation of services. If only these services were organised in a coherent
way, it is likely that many people with a stroke would be less disabled and that some
may well still be alive. Some centres may also lack resources, but if the service is
uncoordinated it is difficult to be certain where the problem lies.
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Of course, assessment, treatment and rehabilitation units may come close to being
stroke units and are available for 84% of the population. How well these units work is
simply not known as only eight hospitals bother to find out by conducting audits.
There is some evidence that stroke units are superior, however.2 Eight hospitals had
neither an assessment, treatment and rehabilitation unit nor a stroke unit.

Why have we been so slow to adopt this innovation? It seems astounding that our
health service is no stranger to reorganisation, often without an evidence base, but
when it comes to reorganising a service on the basis of sound evidence, with proven
benefit to patient outcomes, we don’t do it. Could it be that there is something about
stroke that makes it a low priority? Could that be because it mostly affects older
people? Could it be that people would prefer not to think about it? Myocardial
infarction fits the same criteria, yet coronary care units have been around for decades.
In our attraction to interventions that save lives, have we forgotten those that save
disability? Could it be that the intervention required is too ‘low-tech’? If machines
were needed that beeped and had lights, would that make it easier to implement
change? Is it maybe because there is no profit to the pharmaceutical companies from
intervention so there are fewer incentives? Or does resistance to change come down to
issues around traditional roles and patch protection within the health service itself?

Let us hope that none of these reasons are valid and that the real reason is simply lack
of knowledge. Let us hope that people just don’t know that stroke is highly treatable
and that we now have proven and effective ways to reduce disability. Let us hope this
is the reason because the time has come to get over it. There is now no excuse for a
person with a stroke not to receive treatment and rehabilitation in an effective,
coordinated way.
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Asthma in New Zealand – time to get control
Richard Beasley and Matt Masoli

The advances that have been achieved in the management of asthma and resulting
improvement in outcomes over recent decades in New Zealand are impressive. Many
of these advances are a direct result of management and public-health initiatives based
on the findings of local research (Table 1).1 They have led to a marked reduction in
asthma mortality rates, as well as a reduction in morbidity and health-resource
utilisation such as the requirement for hospital admission. However, the momentum
of the 1980s and 1990s has recently waned, in part due to the improvements in
outcome that have been achieved. This situation is reflected by the omission of
asthma as a priority disorder in the New Zealand Health Strategy.2 It would be fair to
say that a degree of complacency has set in, with the belief that the problem of asthma
in New Zealand is under control.

Table 1. Ten key New Zealand research findings that have led to a greater
understanding of asthma and advances in its management*

1. Identification of the ß-agonist fenoterol as the major cause of the second asthma mortality
epidemic in New Zealand, leading to its withdrawal and associated marked and sustained
reduction in asthma mortality rates in New Zealand.

2. Development of the asthma self-management system of care based on the credit card plan, which
has been shown to markedly reduce asthma morbidity and requirement for acute medical
services. This plan has now been promoted in many countries and is recommended in the WHO
Guidelines for Asthma Management.

3. Identification of at-risk asthma patients through the New Zealand Asthma Mortality Survey, the
largest descriptive survey of the circumstances of death from asthma.

4. The description of the natural history of asthma and identification of the risk factors for
childhood asthma from the Dunedin Multidisciplinary Development Study.

5. The recognition of the role of socioeconomic factors and barriers to healthcare in asthma
morbidity.

6. The marked increase in the occurrence of asthma in migrants from the Pacific Islands, due to the
role of different environmental and lifestyle factors.

7. Development of protocols for the assessment and management of asthma in accident and
emergency departments that are now widely implemented in New Zealand.

8. Identification of the adverse effects of preservatives in asthma nebuliser solutions, which has led
to the international production of preservative-free nebuliser solutions in sterile unit-dose vials.

9. Determination of the therapeutic dose-response relationships of inhaled corticosteroids in the
treatment of asthma, which has led to a reappraisal of the optimal doses of inhaled corticosteroids
in asthma.

10. Coordination of the International Study of Asthma and Allergies in Childhood (ISAAC)
programme, the largest epidemiological asthma study ever undertaken, in which the prevalence
of asthma was measured in over 700 000 children from over 50 countries worldwide.

*modified with permission from The Burden of Asthma in New Zealand1
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It will, therefore, come as somewhat of a surprise to many that a significant
proportion of asthmatic patients in New Zealand have asthma that is poorly controlled
and that most of these patients are under-treated by international standards. These
disturbing findings are published by Holt et al in this edition of the NZMJ.3 This
general-practice-based study provides a snapshot of current asthma morbidity and
management in New Zealand.

One of the strengths of the study is that it uses criteria for control that are
considerably less stringent than those proposed by the WHO GINA guidelines,4

resulting in clinically realistic definitions. Furthermore, it examines the inter-
relationships between asthma severity, level of control and treatment received in the
subjects studied, enabling an assessment of the appropriateness of treatment in
relation to the level of asthma severity and control. This novel approach represents a
major advance on previous studies, which have examined these separate factors at a
population rather than individual level.5,6

The main findings of the study are that about one in seven children and adults in the
survey had asthma that was markedly out of control, and that almost all of these
subjects were under-treated according to well-accepted WHO international guidelines
and recently published New Zealand guidelines.7 The reason for under-treatment was
a failure to use long-acting ß-agonist (LABA) therapy in over 90% of these patients,
and inadequate doses of inhaled corticosteroids in about 40%. As a result, one is
drawn to the conclusion that much of the morbidity from asthma in New Zealand
would be potentially preventable if best-practice management guidelines were
followed.

In fact, we should not be surprised by these findings, as the New Zealand Guidelines
Group has recently highlighted that major gaps exist between our current practice and
evidence-based recommendations, and that these difficulties contribute to unnecessary
morbidity from asthma in New Zealand.7 More specifically, the New Zealand
Guidelines Group observed that there is considerable variation throughout New
Zealand in terms of the doses of inhaled corticosteroids that are prescribed. They also
identified that a gap exists between the current requirement, to use a LABA drug after
an extended trial of inhaled corticosteroids at 750 µg per day of BDP (or equivalent),
and the evidence supporting the earlier use of LABA drugs at lower doses of inhaled
corticosteroids for improved symptom control and reduction in exacerbation rates.

There are clearly many different factors that contribute to this preventable morbidity,
including perception of control, financial and other barriers to primary healthcare, and
limited availability of pharmaceutical agents.1 The role of PHARMAC deserves
particular scrutiny in relation to barriers to the use of LABA therapy. Until 2001,
there was only very restricted access to LABA drugs in New Zealand, contrary to the
recommendations of national and international guidelines and, indeed, the advice
received from PHARMAC’s own Pharmacology and Therapeutics Advisory
Committee (Figure 1). Major barriers to the use of LABA therapy were put in place,
including the requirement for doctors to apply to Health Benefits Limited for Special
Authority, and the requirement to co-prescribe inhaled corticosteroids at an
inappropriately high dose of at least 1500 µg per day of BDP or equivalent. This dose
is well beyond the top of the dose-response curve for inhaled corticosteroids and has
been shown to be associated with risk of significant adverse effects.7 Although one
specific LABA is currently funded for patients not adequately controlled despite an
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inhaled corticosteroid dose of at least 750 µg per day, the requirement for Special
Authority and the use of inhaled corticosteroids in a dose of at least 1500 µg per day
remains in place for combination LABA/inhaled corticosteroid therapy. This
requirement, which is contrary to PHARMAC’s own inhaled corticosteroid dose
reduction campaign, is likely to affect those in greatest need with poor access to
primary healthcare.

Figure 1. Figure 1. Discrepancy between the availability of long-acting ß-agonists
(LABA) in New Zealand and the British Thoracic Society (BTS)
recommendations for their use (ICS = inhaled corticosteroid)

*dose of BDP or equivalent

More generally, there is a requirement for better coordination of asthma management
in New Zealand. The recently published New Zealand guidelines form a good basis
for asthma care. However, to ensure their implementation it will be necessary for
PHARMAC to provide New Zealand doctors with the opportunity to manage their
patients in accordance with the recommendations. Only then will asthmatic patients in
New Zealand have the opportunity to live with optimal asthma control.
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Stroke rehabilitation services in New Zealand
John Gommans, Alan Barber, Harry McNaughton, Carl Hanger, Patricia Bennett,
David Spriggs and Jonathan Baskett

Abstract

Aims To obtain an overall picture of the organisation of stroke rehabilitation services
throughout New Zealand and to see if this is consistent with recommendations in
evidence-based guidelines.

Methods A questionnaire was sent to all hospitals in New Zealand. This included
questions about access to organised stroke rehabilitation, guidelines for the
management of common problems after stroke, and the use of audit.

Results  All 48 hospitals surveyed responded, with 37 providing inpatient stroke
rehabilitation services. Only one hospital (serving 9% of the population) provided a
dedicated, inpatient stroke rehabilitation facility. In the other 36 hospitals, stroke
rehabilitation was performed in assessment, treatment and rehabilitation units (25
hospitals, 84%) or general medical wards (8 hospitals, 7%). Only 57% of the
population had access to hospitals with a nominated lead clinician for stroke
rehabilitation services. Thirty per cent were served by hospitals without a
multidisciplinary therapy team expert in stroke care. Guidelines for the management
of common problems following stroke were used in most hospitals. Only 8 hospitals
(28%) had audited their stroke rehabilitation services.

Conclusions  The organisation and type of rehabilitation services available for people
with stroke are not consistent with best practice or accepted guidelines. The
development of an organised approach to stroke rehabilitation services in New
Zealand must be seen as a priority.

In New Zealand, approximately 7000 people will have a stroke every year and fewer
than half will be alive and independent at one year. In 2001, there were an estimated
32 000 survivors of stroke in New Zealand.1 As well as the personal burden carried by
those with stroke, there is a considerable financial cost to the nation for hospital,
community and institutional care. As the population ages, the number affected by
stroke is projected to increase significantly in the next 20 years.1

Organised stroke care, especially early and coordinated rehabilitation in a stroke unit,
unequivocally reduces both mortality and morbidity following stroke when compared
with rehabilitation in general wards.2 The definitions of what constitutes an organised
stroke service vary but include a geographically identified stroke unit, a coordinated
multidisciplinary team, staff with specialist expertise in stroke and rehabilitation,
educational programmes for staff, patients and carers, and agreed protocols for
common problems.3–5 A recent survey of acute stroke management in New Zealand
identified major deficiencies, with only four hospitals having organised, acute,
inpatient care.6 That survey concentrated on the care of patients in the first days after
stroke onset.
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We have performed a survey of stroke rehabilitation services currently provided in
New Zealand. The aim was to obtain an overall picture of stroke rehabilitation
services provided and to determine their compliance with guideline recommendations.

Methods
A questionnaire was sent to the medical director, or a physician known to have an interest in stroke or
rehabilitation, at each of the 48 hospitals identified from an earlier survey of acute stroke management
in New Zealand hospitals.6 The questionnaire was designed by the authors to identify some of the key
components of stroke rehabilitation contained in published guidelines.2–4,7 Questions were asked about
access to organised stroke rehabilitation; staffing mix and expertise; the use of protocols for common
problems; guidelines for and audit of stroke rehabilitation; the provision of ongoing rehabilitation after
discharge from hospital; and the adequacy of resources. The questionnaire took 10–15 minutes to
complete. It was sent out to hospitals in May 2002 and a second copy was sent to those not responding
at four weeks. Centres that had still not responded at six weeks were contacted by telephone.
The hospitals were divided into three groups according to the population served: large (urban hospitals
serving populations of >180 000), medium (urban or regional hospitals serving populations of 40 000–
180 000) and small (regional hospitals serving populations of <40 000). The total population served by
each hospital varied considerably. To assist interpretation, the results are therefore presented showing
both the numbers of hospitals responding to a particular question and the percentage of the New
Zealand population served by these hospitals.
The funding provided for rehabilitation of younger people (aged less than 65 years) with stroke is
different to that for older patients. A distinction in the analysis of stroke rehabilitation services has
therefore been made between these two groups.

Results
A 100% response rate was obtained from the 48 hospitals surveyed. Thirty seven of
48 hospitals routinely provided inpatient stroke rehabilitation and are the subject of
this report. The 11 hospitals excluded from this analysis included one large, urban,
acute hospital where stroke rehabilitation is carried out in a different hospital in the
same city. There were also 10 small community hospitals where patients requiring
inpatient rehabilitation are routinely transferred to a base hospital.

Thirty four hospitals provided general stroke rehabilitation services, predominantly
for older patients with stroke. Seven were large urban hospitals (serving 55% of the
population), 16 were medium-sized urban or regional hospitals (38% of the
population) and 11 small regional or community hospitals (7% of the population).
Four of these 34 hospitals also provided separate services for younger stroke patients.
A further three hospitals provide rehabilitation services only for younger patients.

Stroke rehabilitation services usually, but not exclusively, for older patients
Inpatient stroke rehabilitation was carried out in assessment, treatment and
rehabilitation (AT&R) units in 25 of the 34 hospitals (84% of the population) with
services not specifically aimed at patients less than 65 years of age. Rehabilitation
was carried out in general medical wards in two medium and six small hospitals (7%
of the population). Only one large urban hospital (9% of the population) had a
designated stroke rehabilitation unit.

Twenty two of 34 hospitals (57% of the population) employed identified lead stroke
rehabilitation physicians (Table 1). In most hospitals, the lead physician was a
geriatrician. The lead physicians in two hospitals were rehabilitation specialists. Of
the remaining 12 hospitals (43% of population) without a lead physician, four were
large urban hospitals (33% of the population) and seven had geriatricians on staff.
Twenty three of 34 hospitals (70% of the population) had a multidisciplinary team
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(MDT) expert in stroke rehabilitation. However, in 13 of these 23 hospitals (32% of
the population), the MDT spent less than half of their time caring for stroke patients.

Table 1. Summary of results by hospital group*

Hospital group
Large
urban

Medium
urban/

regional

Small
regional

Population
served (%)

Number of hospitals 7 16 11 100
Lead physician for service
None
Geriatrician
General physician
Rehabilitation specialist
Neurologist
Other

4
3
0
0
0
0

2
6
4
2
1
1

6
3
3
0
0
1

43
37
12
6
6
2

Location of rehabilitation
AT&R unit
Dedicated stroke unit
General medical unit

6
1
0

14
0
2

5
0
6

84
9
7

Guidelines
Swallowing assessment
Discharge planning
Pressure areas
Goal setting
Bladder & bowels
Nutritional support
Shoulder pain
DVT prophylaxis
Mood assessment

6
6
5
4
4
2
1
1
1

16
14
14
13
10
9
9
8
6

10
9
9
6
7
8
5
9
5

91
87
81
66
60
50
32
31
23

Audit and information
Audit stroke service
Audit patient care

2
3

4
2

2
2

26
28

Discharge services
Early discharge service
Outpatient rehabilitation
Day hospital
Home rehabilitation

2
6
4
5

4
15
10
11

3
7
4
6

24
86
51
73

*excludes facilities specifically for patients <65 years
AT&R = assessment, treatment and rehabilitation; DVT = deep vein thrombosis

Most hospitals had protocols or guidelines for the assessment of some of the
complications commonly following stroke (Table 1). Fewer hospitals had protocols or
guidelines for nutritional support, prevention and management of shoulder pain,
prevention of deep vein thrombosis (DVT) or the assessment of mood.

Twenty six hospitals (84% of the population) had access to driving assessment
services. Only 11 (33% of the population) had vocational retraining schemes. Regular
education sessions were provided for staff in 25 hospitals (84% of the population),
and patients and families in 15 hospitals (63% of the population). Almost all hospitals
(93% of the population) provided written information for patients and families. Nine
hospitals (24% of the population) had an organised community support programme to
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facilitate early discharge. Only three hospitals (11% of the population) provided a
written, secondary prevention plan for individual patients.

Eight hospitals (28% of the population) had conducted audits at a patient level and
nine hospitals (26% of the population) had conducted service audits. Most of the
audits used were self-generated. Only five hospitals (30% of the population) kept a
stroke register. Fourteen hospitals (59% of the population) monitored basic patient
outcome measures such as discharge destination. Fourteen hospitals (49% of the
population) measured attainment of activities of daily living by the time of discharge.
Twenty three hospitals indicated a willingness to participate in a national audit
programme.

Most hospitals had outpatient, day hospital, and community- or home-based
rehabilitation services available (Table 1). Twelve of 34 hospitals (40% of the
population) routinely reviewed all patients after discharge from inpatient or outpatient
rehabilitation services. Patients or their caregivers could refer themselves for review
in 20 hospitals (69% of the population). Thirteen hospitals (31% of the population)
did not routinely follow up patients or allow self-referral for review after discharge.

Respondents from 14 of 34 hospitals stated that they had inadequate medical staffing
(54% of the population) or bed numbers (55% of the population). Twenty eight
hospitals (81% of the population) identified inadequate access to psychologists, and
11 hospitals (38% of the population) perceived nursing numbers to be insufficient.
Respondents also reported a lack of speech language therapists (14 hospitals, 42% of
the population), social workers (9 hospitals, 40% of the population), physiotherapists
(10 hospitals, 27% of the population), and occupational therapists (9 hospitals, 27% of
the population).

Stroke rehabilitation services specific for younger patients  Seven hospitals
(serving 60% of the population) provided separate services for the rehabilitation of
younger people with stroke. Three of these hospitals (37% of the population), all in
urban areas, were dedicated facilities for younger patients only. Six of these seven
services were led by rehabilitation specialists. Four services were delivered in a
specialised neuro-rehabilitation ward and three in an AT&R unit. None of the stroke
rehabilitation services for younger people were provided in a stroke-specific unit.

Discussion
The major finding of this study is that most New Zealanders do not have access to
stroke-specific, organised, inpatient stroke rehabilitation. This is despite clear
evidence that specialised, inpatient stroke care reduces the risk of death or
institutionalised care when compared with conventional care (although this benefit
was most significant when compared with general wards rather than geriatric AT&R
wards).2 Only 18 people need to receive this organised, inpatient stroke care to
prevent one person from dying or being dependent at one year.8 The survival benefits
and improved functional outcomes are sustained for at least five years.9,10 New
Zealand experience suggests that changing to a stroke rehabilitation unit from an
AT&R unit may also add ‘value’ and significantly reduce length of stay.11 It is of
concern that only a small proportion of the population has access to hospitals with a
designated stroke rehabilitation unit. We note that a stroke-specific rehabilitation unit
has previously been established in New Zealand but this unit ceased to function as



NZMJ 16 May 2003, Vol 116 No 1174 Page 5 of 6
URL: http://www.nzma.org.nz/journal/116-1174/435/ © NZMA

such as a result of health restructuring despite being a source of stroke expertise and
published research.12

New Zealand and international guidelines recommend that coordinated, specialist
multidisciplinary teams, including a lead stroke physician, should provide stroke
rehabilitation.3,4,7 It is of concern that 43% of the population are admitted to hospitals
with no identified lead stroke rehabilitation physician, despite the presence of an on-
site geriatrician in almost all of these hospitals. Lead physicians were less likely to be
identified in the larger hospitals. It is possible that the lead clinicians in the medium-
sized or small hospitals were nominated by default as the only relevant person
available instead of as a true reflection of their status.

This survey has also identified a perceived lack of resources for stroke rehabilitation.
Respondents for rehabilitation services covering between 40% and 50% of the
population have indicated a lack of beds, and nursing and medical staffing. Between
one quarter and one half of the population are admitted to hospitals where there are
inadequate numbers of key members of the multidisciplinary stroke rehabilitation
team. It is not surprising that two thirds of the population are treated by MDTs that
either lack expertise in stroke or that spend most of their time treating non-stroke
patients. It is not clear from this survey whether the perceived lack of resources
accurately reflects the needs of these services.

Almost three quarters of the population are reliant for stroke care on hospitals that do
not audit their stroke rehabilitation service. The variation in service delivery in New
Zealand suggests an ad hoc approach to the care of many stroke patients, while the
limited use of audit indicates that the opportunity to identify and address local
deficiencies in stroke care is often missed. The widespread access to rehabilitation
units and use of some appropriate protocols within AT&R units was encouraging.
However, further work is required so that all units have appropriate protocols for the
conditions commonly encountered after stroke.5

Access to specific rehabilitation services for younger people with stroke was available
to less than two thirds of the population. The evidence from the stroke unit trials
supports the management of all patients in a stroke-specific rehabilitation area
irrespective of age. For those district health boards with existing, separate younger
person rehabilitation facilities, decisions will need to be made to ensure prompt access
to the most appropriate services for all people with stroke.

Questionnaires offer a convenient means of rapidly surveying clinical practice in a
large number of hospitals. However, questionnaires may be problematic. The most
appropriate clinician within an institution may not be targeted and responses to a
survey may also not reflect actual practice.13 Attempts were made to contact
specialists with a known interest in stroke rehabilitation at each institution, but this
was not always possible and many questionnaires were addressed to the medical
director. We did not attempt to verify responses but it was made clear that the survey
was confidential and that no hospital would be identified. With a 100% response rate
it is reasonable to assume that the responses reflect the current state of stroke
rehabilitation services throughout New Zealand.

In summary, there has been a failure to implement best practice in New Zealand for
stroke rehabilitation. The evidence in favour of organised inpatient care, especially in
a stroke rehabilitation unit, is overwhelming, and achieving this goal should be the
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highest priority for all involved in the management of patients with stroke.3 The
situation in New Zealand is unlikely to change without a commitment at the highest
levels to produce an organised approach to the care of all patients with stroke. This
will require each district health board to establish stroke services that integrate acute
care and rehabilitation (both inpatient- and community-based), and clearly identify a
lead clinician who will be responsible for that service.

Author information: John Gommans, General Physician and Geriatrician, Hawke’s
Bay Hospital, Hastings; P Alan Barber, Neurologist and Stroke Physician, Auckland
Hospital Stroke Service, Auckland; Harry McNaughton, Rehabilitation Specialist,
Wellington Hospital, Wellington; H Carl Hanger, Geriatrician, The Princess Margaret
Hospital, Christchurch; Patricia Bennett, Clinical Research Coordinator, Auckland
Hospital, Auckland; David Spriggs, General Physician and Geriatrician, Auckland
Hospital, Auckland; Jonathan Baskett, Geriatrician, North Shore Hospital, Auckland.

Acknowledgements: Supported by the Julius Brendel Trust (PAB and PB) and
Hawke’s Bay Hospital Research Unit (JG).

Correspondence: Dr John Gommans, Hawke’s Bay Hospital, Private Bag 9014,
Hastings. Fax: (06) 878 1319; email: john.gommans@hawkesbaydhb.govt.nz

References:
1. Tobias MC, Cheung J, McNaughton H. Modelling stroke: a multi-state life table model.

Public Health Intelligence Occasional Bulletin No 12. Wellington: Ministry of Health; 2002.

2. Stroke Unit Triallists Collaboration. Organised inpatient (stroke unit) care for stroke
(Cochrane Review). Oxford: The Cochrane Library; 2002.

3. Intercollegiate Stroke Working Party. National clinical guidelines for stroke. London: Royal
College of Physicians; 2002.

4. Asia Pacific Consensus Forum on Stroke Management. Stroke 1998;29:1730–6.

5. Langhorne P, Pollock A. What are the components of effective stroke unit care? Age Ageing
2002;31:365–71.

6. Barber PA, Anderson NE, Bennett P, Gommans J. Acute stroke services in New Zealand. NZ
Med J 2002;115:3–6.

7. Bonita R. A profile of stroke in the community. In: Baskett JJ, editor. Life after stroke.
Wellington: Stroke Foundation of New Zealand; 1996. p. 9–17.

8. Hankey GJ, Warlow CP. Treatment and secondary prevention of stroke: evidence, costs, and
effects on individuals and populations. Lancet 1999;354:1457–63.

9. Indredavik B, Slordahl SA, Bakke F, et al. Stroke unit treatment. Long-term effects. Stroke
1997;28:1861–6.

10. Jorgensen HS, Kammersgaard LP, Nakayama H, et al. Treatment and rehabilitation on a
stroke unit improves 5-year survival. A community-based study. Stroke 1999;30:930–3.

11. Hanger HC. Implementing a stroke rehabilitation area: the first six months. NZ Med J.
2002;115(1158). URL: http://www.nzma.org.nz/journal/115-1158/110/

12. Friedman PJ. Stroke rehabilitation in the elderly: analysis of six years’ experience. Clin
Rehabil. 1996;10:56–62.

13. Montano DE, Phillips WR. Cancer screening by primary care physicians: a comparison of
rates obtained from physician self-report, patient survey, and chart audit. Am J Public Health
1995;85:795–800.



THE NEW ZEALAND
MEDICAL JOURNAL
Vol 116 No 1174           ISSN 1175 8716

NZMJ 16 May 2003, Vol 116 No 1174 Page 1 of 8
URL: http://www.nzma.org.nz/journal/116-1174/436/ © NZMA

 

Asthma morbidity, control and treatment in New Zealand:
results of the Patient Outcomes Management Survey
(POMS), 2001
Shaun Holt, Marjan Kljakovic and Jim Reid, for the POMS Steering Committee

Abstract

Aims To determine the magnitude of morbidity from asthma within the New Zealand
population, the degree of satisfaction of patients with their asthma control, and the
level of asthma control achieved in relation to treatment.

Methods Participants were randomly selected from 29 randomly chosen general
practices throughout New Zealand. Information was collected from demographic and
clinical questionnaires and from lung function tests. Criteria based on GINA
guidelines were developed to define the level of asthma control for each participant,
their opinion of their level of control, and to define which participants were under-
treated.

Results  A total of 445 patients (327 adults, age 16–68; 118 children, age 7–15) took
part in the study. Ninety three per cent of adults had asthma that was sub-optimally
controlled, 71% had asthma that was not well controlled, and 19% had asthma that
was markedly out of control. For children, these figures were 90%, 42% and 4%
respectively. These results were consistent regardless of asthma severity. In adults and
children whose asthma was not well controlled, 49% and 71% respectively were
under-treated. For those whose asthma was markedly out of control, 89% and 75% of
adults and children respectively were under-treated.

Conclusions  A significant proportion of patients have asthma that is not well
controlled or that is markedly out of control, and the majority are under-treated.

Asthma is one of the most common chronic diseases in New Zealand and is the most
common cause of hospital admission in children.1,2 New Zealand has one of the
highest prevalence rates of asthma,3–5 with Maori, Pacific Islanders and low
socioeconomic groups disproportionately affected.6,7 A recent publication by the
Asthma and Respiratory Foundation of New Zealand has estimated the medical and
economic costs of asthma in New Zealand to be over $800 million every year.8

The burden of asthma throughout the world in terms of morbidity, mortality and
economic cost is considerable.9 Recent community-based surveys in Europe, the
United States and the Asia-Pacific regions have shown that the level of asthma control
usually falls far short of the recommended goals.10–12 For example, throughout these
regions, around 30% of patients with asthma reported waking with breathing
problems at least once a week. Also, over 40% of children with asthma had missed
school and over 20% of adults with asthma had missed work within the previous 12
months due to their condition. Furthermore, over one third of individuals with asthma
were either hospitalised, treated in an emergency department or required other urgent
care for their asthma in the previous 12 months.
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These findings contrast with the goals of asthma management described in the GINA
(Global Initiative for Asthma) guidelines:9

• minimal (ideally no) chronic symptoms, including nocturnal symptoms;

• minimal (infrequent) episodes;

• no emergency visits;

• minimal need for reliever medication;

• no limitations on activities including exercise;

• have normal or near-normal lung function (peak expiratory flow variability
<20%).

Only 5% of asthmatics surveyed in seven countries in Europe met all of these goals.10

The Patient Outcomes Management Survey (POMS) was undertaken in New Zealand
in 2001 in order to assess the magnitude of the morbidity from asthma in the
population, to assess the level of asthma control in a randomly selected sample of
adults and children from a general practice setting, and to correlate these findings to
the treatment received.

Methods
This was a multi-centre, national study of asthma control, performed in a general practice setting. Data
were collected from 327 adults and 118 children from 29 general practices chosen randomly from
across New Zealand.
A computer programme was used to place all practices in New Zealand in a random order. Practices
were then approached sequentially and invited to take part until a sufficient number had agreed. The
aim was to recruit 400–500 patients, adult or children, from approximately 30 general practices, but
this was not based on formal power calculations.
In each practice, asthmatic patients who had been prescribed medication for asthma in the previous
year were randomly chosen from computer or paper-based records and invited to participate until
approximately 15 patients had been recruited. The definition of asthma used was ‘doctor diagnosis of
asthma’. There are many definitions and diagnostic criteria for asthma, but no gold standard. ‘Doctor
diagnosis’ is easy to use and has a high specificity and positive predictive value.
For each participant in the survey, the following data were collected:
• age, sex, ethnicity and smoking status;
• asthma symptom frequency, resource utilization, usual management and knowledge about asthma;
• the Asthma Quality of Life Questionnaire for adults and the Paediatric Quality of Life

Questionnaire for children;13,14

• the highest of three pre-bronchodilator FEV1 (forced expiratory volume in one second)
measurements.

Morning, day and night symptom frequency were recorded as: never; 1–2 times a month; 1–2 times a
week; or every day. Activity-induced asthma was classified as: rarely; with exercise or sports; with
hills, stairs or active play; or with walking on the flat.
Participants were classified according to their prescribed treatment step in the British Guidelines of
Asthma Management (BGAM):15

• Step 1: inhaled short-acting bronchodilator only (used in all five steps)
• Step 2: 0–799 µg inhaled corticosteroid (ICS) [all doses are µg/day beclomethasone dipropionate

(BDP) or equivalent] or cromoglycate
• Step 3: ≥ 800 µg ICS or 0–799 µg ICS plus long-acting ß-agonist (LABA) or other (formoterol,

salmeterol, leukotriene receptor antagonist, theophylline ipratropium, β2-agonist tablets)
• Step 4: ≥ 800 µg plus LABA or other
• Step 5: oral steroids for at least one month
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In the analysis, a child was defined as 7–15 years of age inclusive. Data analysis was undertaken using
Microsoft Excel and SAS. Ethics committee approval was obtained for the study from all New Zealand
Ethics Committees.
Definitions of asthma control and under-treatment The only globally standardized criteria for
asthma control are those of the GINA guidelines described above. However, for the vast majority of
patients with asthma, this level of control is unrealistic. Therefore, two further criteria of control were
developed, based on the frequency and severity of symptoms and lung function (Table 1). These
criteria were developed for the purposes of this study and therefore require further validation.

Table 1. Definition of asthma control in patients whose asthma was sub-
optimally controlled, not well controlled, or markedly out of control

Sub-optimal control
(at least 1 of the

following)

Not well controlled
(at least 2 of the

following)

Markedly out of control
(at least 3 of the

following)
Early-morning
symptoms

≥ Weekly ≥ Weekly ≥ Daily

Day symptoms ≥ Weekly ≥ Daily ≥ Daily
Night symptoms ≥ Weekly ≥ Weekly ≥ Nightly
Asthma induced by: Exercise/sports Hills/stairs/active play Walking on flat
FEV1 <80% predicted <80% predicted <70% predicted
Use of reliever 1–2 times/day 1–2 times/day ≥3 times/day

‘Sub-optimal control’ equates to a patient not achieving a level of control similar to that described in
the GINA guidelines, ie, not optimally controlled. For a classification of ‘not well controlled’ at least
two of the listed goals must be breached; for example, this definition will not include those who use
their reliever inhaler out of habit or as a prophylactic before exercise. Finally, the definition of
‘markedly out of control’ represents a level of symptoms that would cause a major interference in the
patient’s life. ‘Not well controlled’ and ‘markedly out of control’ are subsets of ‘sub-optimal control’,
and ‘markedly out of control’ is a subset of ‘not well controlled’.
Further, the proportion of each group who were under-treated was estimated.
Patients classified as not well controlled were considered to be adequately treated if they received
either:
1. ICS ≥800 µg/day (beclomethasone dipropionate or equivalent); or
2. ICS <800 µg/day and a LABA.
Patients classified as markedly out of control were considered to be adequately treated if they received:
1. ICS ≥800 µg/day; and
2. LABA.
It should be noted that for both groups an increase in treatment may not necessarily lead to clinical
improvement but that the level of symptoms experienced warrants that increase.

Results
Three hundred and twenty seven adults and 118 children from 29 general practices
took part in the survey. Eighty three per cent of practices that were approached agreed
to take part and approximately 75% of patients who were approached by their practice
opted to take part in the study. The demographics of the participants and their
classification with the BGAM steps are presented in Table 2.
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Table 2. Patient demographics

Characteristic Adults Children
Gender
Male
Female

39%
61%

58%
42%

Age (mean, range, SD) 36.7 (16–68, ± 11.1) 10.6 (7–15, ± 2.4)
Smoking status
Current smokers
Ex-smokers
Non-smokers

27%
20%
53%

0%
1%

99%
Ethnicity
Pakeha
Maori
Other

68%
9%

23%

61%
10%
30%

BGAM step
Step 1
Step 2
Step 3
Step 4
Step 5

10%
47%
38%
5%
1%

9%
65%
20%
5%
0%

BGAM = British Guidelines of Asthma Management
NB: some percentages do not add up to 100 due to rounding

The proportions of those classified as either sub-optimally controlled, not well
controlled, or markedly out of control were compared to BGAM step (Table 3).

Table 3. Level of asthma control according to the British Guidelines of Asthma
Management (BGAM) in adults and children (NB: ‘not well controlled’ and
‘markedly out of control’ are subsets of ‘sub-optimal control’, and ‘markedly out of
control’ is a subset of ‘not well controlled’)

Adults (%) Children (%)BGAM Step
Sub-

optimal
control

Not well
controlled

Markedly
out of

control

Sub-
optimal
control

Not well
controlled

Markedly
out of

control
1 90 57 10 100 30 0
2 88 66 13 90 44 3
3 98 82 26 83 48 4
4 100 82 35 100 50 17
5 100 100 100

Total 93 71 19 90 42 4

Data on the use of health services for asthma and the impact of asthma on work and
school are outlined in Table 4. This table also includes some important findings from
the questionnaires, including time off school or work, contacts with health services
and satisfaction with asthma control.
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Table 4. Key results from the questionnaires

Adults (%) Children (%)
Days missed from work or school in the last month
0
1–2
>2

90
7
3

88
6
6

GP contact in the last 3 months
Scheduled appointment
Unscheduled appointment
Phone contact
Contact with GP after hours

39
6

14
5

31
6

11
16

Hospital admission in last 12 months
Emergency department
Hospital admission
Intensive care unit

7
2

0.06

12
2

0.90
Is your asthma well controlled?
Yes
No
Do not know

76
16

8

76
8

16
Are you satisfied with your level of asthma control?
Yes
No
Do not know

80
19

1

85
14

1
Do you have a written asthma management plan?
Yes 36 40
Do you have a peak flow meter?
Yes 72 72

The use of medication in those patients whose asthma was not well controlled or
markedly out of control is presented in Table 5.

Table 5. Medication use by patients whose asthma was not well controlled or was
markedly out of control

Patients (n) No ICS
No

LABA
n (%)

ICS <800
No

LABA
n (%)

ICS ≥800
No

LABA
n (%)

ICS <800
+ LABA

n (%)

ICS ≥800
+ LABA

n (%)

Under-
treated
n (%)

Adults (327)
Not well controlled (233)
Markedly out of control (61)

20 (9)
5 (8)

94 (40)
17 (28)

95 (41)
31 (51)

8 (3)
1 (2)

16 (7)
7 (11)

114 (49)
54 (89)

Children (128)
Not well controlled (49)
Markedly out of control (4)

4 (8)
0 (0)

31 (63)
2 (50)

11 (22)
1 (25)

0 (0)
0 (0)

3 (6)
1 (25)

35 (71)
3 (75)

All ICS doses are µg/day beclomethasone dipropionate or equivalent
ICS = inhaled corticosteroid; LABA = long-acting ß-agonist

Finally, the proportion of each group who were under-treated was estimated according
to the method described above. Those who are considered to be under-treated are
represented in bold in Table 5.
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Discussion
This study represents a snapshot of current asthma morbidity and management in New
Zealand. The major finding was that a majority of adults and children with asthma
were not well controlled according to the criteria used. This applied across all BGAM
steps, implying that patients across the spectrum of asthma severity were not well
controlled. The results are comparable to those observed in similar studies conducted
overseas.

A possible selection bias may have occurred in that only patients who had been
prescribed asthma medication in the previous year were invited to take part. This
could have resulted in the exclusion of a small subset of very mild asthmatics but this
is unlikely to have had a significant impact on the findings.

The definitions of asthma control used in this study have been adapted from the GINA
guidelines to capture the spectrum of asthma control levels. It would have been hoped
that more than around 10% of adults and children would have achieved a better level
of control than the sub-optimal control criteria. Furthermore, the findings that 72% of
adults and 44% of children have asthma that is not well controlled are unexpectedly
high and it is of great concern that around one fifth of adults and one twentieth of
children fall within the category of markedly out of control.

The findings of this study highlight some of the costs of poor asthma control. Around
10% of asthmatics had missed school or work in the previous month due to their
condition. In the previous three months, two thirds of adults and children had
contacted a GP about their asthma, often out of hours, and about 10% had been to the
emergency department or had been admitted to hospital with asthma in the previous
year.

Some of the most important findings from this study were those concerning patients’
expectations about their condition and management. There was a striking mismatch
between the patients’ perception of asthma control and the actual level of control as
defined in this study. Overall, 76% thought that their asthma was well controlled and
80% were satisfied with their level of control. It would appear that, despite significant
symptoms, these patients considered themselves to be ‘normal’ for a person with
asthma. It would follow that these symptoms may not be reported to their doctor. This
emphasises the need for diligent assessment of patients with asthma at each clinic
visit.

In addition, despite their simplicity and proven effectiveness, only 36% of patients
had a written asthma management plan.16

It was beyond the scope of this study to assess patient compliance with treatment.
Compliance with treatment for chronic conditions is often poor, usually due to the
dislike of having to take medications continuously or the fear of side effects.

Finally, this survey has revealed that for those whose asthma is not well controlled,
49% of adults and 71% of children are under-treated. For those whose asthma is
markedly out of control, 89% of adults and 75% of children are under-treated. Whilst
it was beyond the scope of this study to determine the reasons for this degree of
under-treatment, a possible explanation includes the mismatch in patients’ perception
of asthma control and actual control. The widespread under-treatment that was seen
may in part be due to local restrictions placed on the prescribing of newer medications
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such as long-acting ß-agonist drugs and the inhaled corticosteroid/long-acting ß-
agonist combinations. It is also likely that problems in accessing GP care have
contributed to this level of under-treatment.
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The epidemiology of colorectal cancer: what can we learn
from the New Zealand Cancer Registry?
John Keating, Peter Pater, Simi Lolohea and Kesara Wickremesekera

Abstract

Aim Colorectal cancer (CRC) is a major cause of cancer death in New Zealand.
Incidence and mortality rates are regularly reported but more detailed information
concerning the epidemiology of the disease is not readily available. The aim of this
study is to describe the epidemiology of colorectal cancer, with particular reference to
gender; subsite distribution; stage at diagnosis; tumour grade; the contribution of
recognisable aetiological factors; and the resection rate and type of surgery performed
for rectal cancer.

Methods All 2272 pathology reports of colorectal cancer submitted to the National
Cancer Registry for the year 2000 were reviewed and restaged according to the
classical Dukes system. Age, gender, stage, subsite distribution, differentiation,
tumour type, associated pathology and type of rectal cancer specimen were recorded.

Results The gender ratio for all cases was equal. One third of resected cancers were in
the rectum, one third in the left colon and one third were proximal to the splenic
flexure. Men had more rectal cancer (M:F 1.6:1) and women more colon cancer
(0.9:1). Right-sided cancers were of significantly higher grade than left-sided cancers.
The proportion of right-sided cancers increased with advancing age in both men and
women. Three per cent of patients had synchronous tumours and 0.2% of patients had
phenotypic features of familial adenomatous polyposis (FAP). Fourteen per cent of
patients were Dukes stage A at diagnosis, 43% stage B and 43% stage C. Rectal
cancers were more likely to be stage A than colon cancers (odds ratio 1.6). Stage and
grade of CRC were significantly associated. Ninety one per cent of cancers were
resected; 29% of patients with rectal cancer had an abdominoperineal resection and
6% a local excision.

Conclusions The current stage distribution of CRC is in keeping with a
predominantly unscreened population. The subsite distribution of cancer and its
relationship to age and gender are similar to other high-risk countries; however, its
relationship to grade of tumour has not previously been reported. An
abdominoperineal resection rate of 29% reflects the mix of specialised colorectal and
general surgical units treating rectal cancer in New Zealand and is in line with or
better than recent overseas data that reflect national or regional practice.

Colorectal cancer (CRC) is second only to lung cancer as a cause of cancer death in
New Zealand.1 The age-standardized rates of mortality from CRC in Australasia are
amongst the highest in the world.2 Incidence and mortality data are recorded and
reported annually by the New Zealand Cancer Registry (NZCR); however, data are
not regularly published on the stage at diagnosis or other pathological variables. Little
detailed epidemiological information has been published on CRC in New Zealand
since Jass analysed the effect of age on the subsite distribution of CRC in 1991.3
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Stewart had previously described the epidemiology and treatment of CRC in
Canterbury in 1979 and subsequently described the effect of gender on subsite
distribution in 1983.4,5

Accurate, contemporaneous epidemiological data underpin discussion of cancer
screening. The National Health Committee has published its position on population-
based screening for CRC and screening recommendations for individuals with an
above-average risk are awaited.6

The aim of this study was to provide a contemporary picture of the epidemiology of
CRC in New Zealand, with particular reference to the importance of identifiable
aetiological factors and to the stage of disease at presentation. The stage of disease at
presentation is the single most important predictor of outcome.7 Differences between
populations in the stage at diagnosis of CRC may explain differences in the
incidence/mortality ratios.8,9 Documentation of the stage at diagnosis of cancer is an
important surrogate marker for the success of screening. An increase in screening of
high-risk groups by colonoscopy should be reflected in a reduction in incidence of
CRC, through recognition and treatment of pre-malignant disease (adenomas and
dysplasia in colitis) and a shift in the stage at diagnosis to early cancer at a pre-
symptomatic stage. For these reasons, a review of the current epidemiology of CRC in
New Zealand was undertaken. The study also allowed us to analyse the surgical
treatment of rectal cancer and compare this with international data.

Methods
All pathology reports received by the NZCR for resected CRC specimens for the year 2000 were
individually reviewed and data entered into an electronic database.
Data were recorded on age, gender, number of tumours, site (colon or rectum), subsite, stage,
differentiation and associated pathology. Tumours designated as rectosigmoid were analysed with
colon cancers. Associated pathology included ulcerative colitis, Crohn’s colitis or familial
adenomatous polyposis (FAP). FAP was taken to be present when the pathologist indicated this was the
diagnosis based on the presence of more than 100 adenomatous polyps, in addition to the cancer, in the
colectomy specimen.10 Where the specimen was a rectal cancer resection and the information was
available, the type of operation performed was recorded from the macroscopic description of the
specimen and the clinical information provided. The rate of abdominoperineal resection in rectal cancer
was calculated by dividing the number of rectal cancer specimens in which the anus was described as
being present in the pathological specimen by the total number of rectal cancer resections. The rate of
abdominoperineal resection and of local excision for rectal cancer was easy to define; however, the rate
of anterior resection as opposed to a Hartmann’s procedure was impossible to determine from the
pathology report alone as the clinical information was frequently incomplete. Minor differences exist in
the denominator for pathological variables examined due to incomplete pathological data in a minority
of pathology reports.
Where other staging systems had been employed, tumours were restaged to the classical Dukes system
using the pathological information provided.11 Tumours were designated ‘right-sided’ if they were
proximal to the splenic flexure and ‘left-sided’ if they occurred at or were distal to the splenic flexure.
Data were recorded on an EPI 6 database and analysed on SAS (Carey, NC, USA) and EPI 2000 (CDC,
Atlanta, Georgia) software. No data identifying patient, hospital or surgeon were recorded. Statistical
tests employed were non-parametric tests of significance and the Spearman correlation coefficient.

Results
There were 2493 notifications of CRC to the NZCR until August 2002 for the year
2000. The pathology reports of resected colorectal cancers made up the majority of
notifications (2272, 91%). The remaining 201 (9%) notifications were in the form of
death certificates, autopsy reports, histological, cytological and clinical diagnoses of
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CRC in which the primary tumour was not resected. The national resection rate of
CRC, as a percentage of all reported CRC, was thus 91%. The age-standardized rate
of colorectal cancer was 46.8/100 000 for men and 43.5/100 000 for women (Segi’s
world population)12 based on submissions to the NZCR to date for the year 2000.

All 2272 colorectal cancer resection reports were reviewed for the year 2000. Males
and females were almost equally represented, contributing 50.9% and 49.1% of
reports respectively. The mean age of women was 69.4 years at the time of resection –
nearly a year older than men at 68.5 years. Women represented the majority of cases
in those over 80 years despite having a lower age-adjusted risk than men at all ages
over 50 years of age. There was a progressive change in the gender ratio from the
right colon to the rectum, with women having 61% of caecal and ascending colon
cancers and men having 61% of rectal cancers (Table 1).

Table 1. Change in the gender distribution of colorectal cancer from proximal to
distal

Site of tumour Female
(%)

Male
(%)

Caecum, ascending
Hepatic, transverse, splenic
Descending
Sigmoid
Rectum

60.5
58.0
48.9
48.0
38.7

39.5
42.0
51.1
52.0
61.3

Patients under 50 years of age represented 6.3% of cancer resections. The number of
CRCs resected increased with age to 70 years and fell thereafter, reflecting a fall in
the population at risk. With increasing age there was a progressive and significant
increase in the percentage of right-sided colon cancers, a trend that was apparent in
both men and women. The proportion of CRCs located in the right colon in the over-
80 age group was twice that seen in the under-50 age group (Table 2).

Table 2. Percentage of colorectal cancers in the right colon by age and gender

Age (years) Female
(%)

Male
(%)

Under 50
50–59
60–69
70–79
80 and over

27.5
30.3
40.5
46.0
53.0

15.9
17.8
23.9
32.2
38.3

The great majority of tumours (94.7%) were adenocarcinomas (not otherwise
specified). There were small numbers of mucinous adenocarcinomas (4.2%) and
signet cell tumours (0.4%). Adenosquamous, squamous carcinomas and
miscellaneous tumours accounted for less than 1% of cases.

Just under one third (31.5%) of cancers were in the rectum and just under two thirds
(64.3%) were at or distal to the splenic flexure. Of the one third of cancers in the right
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colon (proximal to the splenic flexure) two thirds were in the caecum and ascending
colon and one third (one ninth of the total) in the transverse colon.

The Dukes stage of the resected cancers is detailed in Table 3. Rectal cancers were
resected at a significantly earlier stage than colon cancers.

Table 3. Stage at resection of 2272 colorectal cancers by site (p <0.001)

Dukes stage Colon
n (%)

Rectum
n (%)

A
B
C

190 (12)
700 (45)
667 (43)

136 (19)
269 (38)
310 (43)

TOTAL 1557 (68) 715 (32)

Greater than 100 adenomatous polyps, suggestive of FAP, were present in five
specimens (0.2%) including one colon that contained seven separate cancers. In 8
(0.35%) specimens there was histological evidence of long-standing colitis: ulcerative
colitis in six and Crohn’s in two. Multiple cancers were present in two of these eight
specimens.

Multiple, synchronous cancers were resected in 3% of patients, the great majority of
whom had two cancers with 10 patients having three or more tumours.

Table 4. Relationship of tumour stage to tumour differentiation in 2248 tumours
(p <0.0001)

Dukes stageTumour grade
A

n (%)
B

n (%)
C

n (%)
Well differentiated
Moderately differentiated
Poorly differentiated

60 (19)
239 (76)

15 (5)

116 (12)
725 (75)
126 (13)

68 (7)
677 (70)
222 (23)

Tumour stage and grade (well, moderately or poorly differentiated) were significantly
associated, with high-grade (poorly differentiated) tumours being more advanced at
resection than lower-grade tumours (p<0.0001, Table 4). Right-sided cancers were
more likely to be of a higher grade than left-sided tumours (p<0.0001, Table 5).

Table 5. Relationship of tumour location to tumour grade in 2232 colorectal
cancers (p <0.0001)

Tumour grade Right side
n (%)

Left side
n (%)

Total
n (%)

Well differentiated
Moderately differentiated
Poorly differentiated

59 (8)
521 (66)
205 (26)

177 (12)
1102 (76)
168 (12)

236 (10)
1623 (73)
373 (17)

TOTAL 785 1447 2232
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Of all rectal cancer patients having resectional surgery, 29% had an abdominoperineal
excision of the rectum and 6% had a local excision.

Discussion
The incidence of CRC in New Zealand is among the highest in the world.2 In spite of
the fact that age-standardized rates have reached a plateau over the last decade, the
burden of CRC is projected to rise in the next decade due to an increase in, and an
ageing of, the New Zealand population.13

It is a statutory requirement for cancer resection reports to be submitted to the NZCR
and compliance by pathology laboratories is thought to be near complete. This report
deals with the epidemiology of CRC in New Zealand and the information that can be
extracted from the large volume of data in pathology reports of resected specimens
that are not routinely collated and analysed. The calculated national resection rate of
91% of CRC appears good by international comparison but may be erroneously high
due to under-reporting of non-resected cases to the Registry. A comprehensive study
from Western Australia reported a 78% resection rate for CRC. In that study, a linked
database drew information not only from the cancer registry but also from death
records, hospital morbidity data and other, linked health data sources.14 A careful,
large-scale audit from the Wales and Trent health regions in the United Kingdom
reported a resection rate of 81% for patients with CRC.15

No previous estimate of the contribution of FAP to the CRC burden in New Zealand
is available. European data suggest that the introduction of family registries has
resulted in a fall in FAP cases from 1% of CRCs to 0.2% or less.16,17 The contribution
of FAP to the burden of CRC, at 0.2% in this study, is presumably due to early
recognition, genetic testing and timely surgery; this in spite of the absence of a
national registry for families with polyposis. The contribution of FAP to the incidence
of CRC is unlikely to fall much below this level. Most cases still presenting with CRC
will be new mutations with no family history of the condition given that the
adenomatous polyposis coli (APC) gene is known to have a high rate of spontaneous
mutation.18

Histological evidence of long-standing colitis was present in 0.35% of colectomy
specimens, again indicating that on an epidemiological level long-standing colitis is at
best a very small contributor to the total burden of CRC.

There was a clear association between tumour differentiation (grade) and the stage of
the tumour at the time of resection. Tumours that were less well differentiated were at
a more advanced stage at resection than well-differentiated tumours. This intuitive
association has been recognised previously in colorectal cancer.19

More surprising was the finding that right-sided tumours were significantly less well
differentiated than left-sided tumours. Previous studies have not made this
association, presumably because tumour grade has not been routinely recorded and
analysed by cancer registries. There is no simple explanation for this finding but it
supports the hypothesis that right- and left-sided tumours differ in their aetiology, a
conclusion supported by the changes in the distribution of tumours throughout the
colon and rectum seen with gender and advancing age.5,20 In keeping with overseas
data, we found that with increasing age there was a progressive shift to a higher
percentage of right-colon cancers in both men and women.21,22 Considering all age
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groups, there was a progressive change in the gender ratio from a female
predominance in the right colon to a male predominance in the rectum. The crossover
point was the descending colon, where men and women were equally represented.

The gender difference in the subsite distribution of CRC is common to the pattern
observed in other Western countries with a similar incidence of the disease to New
Zealand and has not changed since Stewart last reported on this subject 20 years
ago.5,21,22 The difference in the grade of tumours between the right and left side of the
colon may in part explain the more advanced stage at diagnosis of right-sided tumours
noted in previous studies and previously attributed to screening modalities detecting
predominantly left-sided tumours.21,22

The stage at diagnosis of CRC in this study showed 14% of cases were Dukes A with
almost equal numbers of B and C cases (43% each). This percentage of Dukes A
cases is in keeping with the control arms of the two large, randomized trials of faecal-
occult-blood testing in which 11% of cases were resected at Dukes stage A with the
screened arms reaching 22% of A cases.23,24

The number of cases presenting with established metastatic disease is not easy to
calculate and only 3.8% of resected pathology reports unequivocally reported the
presence of distant metastases on the request form. It is likely that the majority of the
9% not resected in this study had established metastatic disease and that some patients
with resected disease also had distant metastases but were not recorded as such on the
pathology request form and hence on the report. The true figure for patients with
metastases at the time of diagnosis is probably over 20%.21 This distribution of stage
at time of resection is only a modest improvement on the study by Stewart in 1979
(8.9% stage A) and is similar to the recent UK study.4,15

The calculated national rate of abdominoperineal resection (APR) for resected rectal
cancer is 29%. This compares with a rate of 60% from Canterbury reported for the
years 1970–4.4 The current APR rate is higher than single-surgeon series from centres
specialising in rectal cancer management but is in line with or better than overseas
series reflecting regional or national data.14,15,25 The Wales and Trent figure was 37%
and a recent Western Australian study gave a figure of 34% for the years 1982–1995.
The true, permanent, stoma rate will be higher than this, however, as some patients
with rectal cancer will have a Hartmann’s procedure of which a significant proportion
will not be reversed.26,27 In the Wales and Trent audit, the rate of Hartmann’s
procedure was 8.8% and it is likely that the New Zealand figure is similar. In addition,
a small proportion of patients having a restorative resection will be converted to a
permanent stoma for anastomotic complications. A local excision rate of 6% is in
keeping with published data on the incidence of cases pathologically suited for this
limited treatment for early and accessible rectal cancer.28

In summary, the burden of CRC is evenly divided between the sexes, with men
having a higher age-adjusted rate than women who then make up the numbers by
forming an increasing proportion of the ageing population. Right-sided cancer is more
common in women, and is less well differentiated and increases in proportion to the
total with advancing age in both men and women. Rectal cancer is more common in
men, is more likely to be resected at Dukes stage A than colon cancer, and results in a
permanent stoma in at least 29% of patients.
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The accurate recording of the stage of CRC (including clinical and pathological
assessment) at the time of resection, or diagnosis if not treated operatively, would be a
useful addition to the data currently recorded by the NZCR as it would allow a more
meaningful comparison of treatment outcomes over time and between countries.
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An audit of anaesthetic fresh-gas flow rates and volatile
anaesthetic use in a teaching hospital
Ross Kennedy and Richard French

Abstract

Aim The large number of anaesthetics administered means that the total cost to a
hospital of inhalational anaesthetic agent such as isoflurane or sevoflurane can be
considerable. The total anaesthetic gas flow is a major determinant of the use of these
agents. Modern anaesthetic machines and monitoring facilitate reduced gas flows,
which can significantly reduce wastage of these anaesthetic agents. The purpose of
this study was to audit gas flow rates and volatile anaesthetic use.

Methods We audited gas flows and choice of anaesthetic agent over two one-month
periods in one theatre at Christchurch Hospital. Data were collected directly from the
anaesthetic machine using a computer. The second study period was clearly advised
and followed widespread discussion of results from the first study period.

Results  Average fresh-gas flow was approximately 2 l/min (Month 1 = 2.0 l/min,
Month 2 = 2.1 l/min). Use of the more expensive agent, sevoflurane, increased but gas
flows with this agent decreased.

Conclusions  Given the low flows used, the small difference between study periods
was not surprising. The gas flows recorded represent responsible use of anaesthetic
agents and are at least as good as flows achieved in previous studies that employed
various methods to encourage their reduction.

Inhalational anaesthetic agents such as isoflurane and sevoflurane feature frequently
in the top ten drugs by cost for hospital pharmacies. Although the high total cost of
their use in part represents the large number of patients receiving them, it is still
important that anaesthetists use these drugs in a responsible and cost-effective way.

All inhalational anaesthetic agents introduced into clinical practice over the past 40
years are closely related. In order of introduction into clinical practice they are
halothane, enflurane, isoflurane, sevoflurane and desflurane. The differences between
these drugs are in solubility, which affects the speed of onset and offset, degree of
metabolism and some side effects. In general, the newer agents have faster onset and
offset, and less reliance on metabolism.

The ‘circle’ type anaesthetic circuit (Figure 1) is in common use worldwide. This
circuit allows expired gases to be reused after CO2 is removed. The anaesthetist
determines the concentration of agent they wish to deliver to the patient and sets the
vapour content and flow rate of fresh gas into the circuit to produce this concentration
in the circle circuit. The speed with which the agent concentration in the circuit
changes towards that of the fresh gas depends on the flow rate of fresh gas into the
circuit, the volume of the circuit, and the uptake of agent by the patient. The low
solubility of isoflurane and sevoflurane in blood means that after an initial wash-in
phase of five to ten minutes their uptake decreases markedly.
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Figure 1. Schematic diagram of a circle breathing system. Fresh gas from the
anaesthesia machine enters at F and moves clockwise around the circuit. Direction of
flow is controlled by one-way valves at V. The breathing bag, B, acts as a reservoir
during spontaneous ventilation and can be used to provide positive pressure or be
replaced by a ventilator. The patient connection is at P. Carbon dioxide is removed in
the absorber at C. Excess gas is ‘lost’ at W. Other arrangements of the components
are possible.

Since the volume of the circuit remains constant from breath to breath, almost the
same volume of gas as is added to the circuit is lost (the actual difference will be 200–
250 ml/min representing oxygen uptake, plus a small volume representing anaesthetic
vapour uptake by the patient). This ‘waste’ gas contains considerable amounts of
anaesthetic agent (and oxygen).

The anaesthetist chooses a point on the continuum between a high fresh-gas flow rate,
which results in rapid changes in gas concentrations within the circuit and consequent
significant wastage of an equivalent volume of gas, and a low fresh-gas flow rate,
which is more economical but engenders a considerable time lag before the circuit
concentration changes. The extreme example of low flow rates is a ‘closed’ circuit in
which inputs to the circuit exactly match uptake by the patient and no gas is wasted.
Although there are particular advantages unique to a closed circuit, the main
economic advantage is seen in the reduction of flows from traditional levels of 4–6
l/min towards levels of 1–2 l/min.

The use of very low flows, however, makes the response time of the system slow.
Even at moderately low flows of 1 l/min a given change will be only 87% complete
after 16 minutes (two time constants). This delay may be shortened by initially adding
a large amount of the anaesthetic agent to the gas mixture and then reducing the
amount as the inspired concentration approaches the desired level. Technical issues,
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which are now largely historical, such as flowmeter accuracy, system leaks and the
availability of accurate oxygen and anaesthetic agent monitors have also made an
impact on the use of low fresh-gas flows (FGFs). The residual effect of these various
issues means that use of low flows is still considered by some practitioners to be
difficult, prone to error, and the domain of the enthusiast.

The use of low flows varies by region and hospital. Christchurch would not be
considered a region in which low flow use is particularly promoted, although these
techniques do have local enthusiasts. Various techniques have been described to
encourage the use of low flows, including reporting total consumption to a whole
department,1 reporting individual usage,2 and introducing practice guidelines.3 These
approaches often require considerable effort and, once feedback or constant attention
ceases, practitioners may revert to old habits.1,4 Our perception prior to undertaking
this audit was that moderate to high FGF rates are commonly used in our department.

In recent years, new anaesthetic machines have been introduced into Christchurch.
These ‘anaesthesia work stations’ possess very accurate FGF systems and have
minimal gas leaks, which, combined with sophisticated gas monitoring already in
place, have markedly reduced the technical difficulty of practising low-flow
anaesthesia. These machines are largely electronically controlled and as a result many
of the various gas settings are accurately recorded and can be collected by a computer.

The purpose of this study was to audit the actual FGF rates, and choice and
consumption of anaesthetic agents in our department. We planned to feed back the
results and reassess anaesthetic gas use as part of the department quality assurance
programme.

Methods
Data were collected from the anaesthetic machine (Datex ADU) and fed into a computer placed on the
base of the machine. The computer was contained in a slimline ‘pizza box’ case without keyboard or
monitor (Macintosh LC). Data were requested from the ADU every 10 seconds using a locally
developed application. The data stream was broken into its components and the following data were
recorded: flow rates of oxygen, nitrous oxide, and air; vapour in use and vaporiser setting; and total
FGF. The system was designed to automatically restart after any interruption of the power supply.
Data recording took place in one theatre at Christchurch Hospital for two periods of one month during
2001. Christchurch Hospital has 11 operating theatres and the chosen theatre is used primarily for
general and vascular surgical cases, both elective and acute. It is the primary out-of-hours theatre and
hence is used by a wide range of specialists and trainees. The presence of ancillary computer or
monitoring equipment is commonplace in this theatre and the introduction of the system used in this
study did not elicit queries or comment. The specific purpose of the data collecting system was not
advised to the department during the first study period. After the results from the first period had been
analysed, these and similar data collected in another hospital were presented to the department. During
the second period of data collection, a prominent notice on the machine announced ‘Gas Flow Audit in
Progress’.
At the end of the data collection period, data were transferred to another computer and run through the
analysis program. This second program sorted and counted each 10-second sample. The pattern of gas
use was categorised as follows: ‘machine off’ (no gas flow); ‘oxygen only’; or ‘GA’ (oxygen plus any
other gas such as air, nitrous oxide, or a volatile anaesthetic). A count was kept of the number of
samples in each category thus allowing the calculation of time spent in each state. Total FGF for each
10-second period was sorted into various ‘bins’ (0–0.5, 0.51–1.0, 1.01–1.5, 1.51–2, 2.01–2.5, 2.51–3,
3.01–4, 4.01–5, 5.01–6, 6.01–8, 8.01–10, >10 l/min) and a count kept of the number of samples in each
bin for total gas flow and each volatile agent. This method of data processing was to allow construction
of a distribution curve for overall gas usage with each volatile anaesthetic. Finally, total FGF for each
10-second period whilst in the GA state was recorded to provide cumulative totals of gas use with both
isoflurane and sevoflurane, thus allowing calculation of mean gas flows with each agent.
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Results
Data were collected for 781 hours (32.5 days) commencing 1 March 2001, and 826
hours (34.4 days) commencing 1 November 2001. Utilisation was similar, with more
than one gas (GA) being in use for 27% (207 hr) and 28% (232 hr) of the total time
respectively. The time when oxygen was being used alone reduced from 13% to 9%
between the periods.

Between the study periods, hours of sevoflurane use increased, and mean flow rates
with sevoflurane decreased slightly as shown in Table 1. Overall, the mean gas flow
was 2.0 l/min in March and 2.1 l/min in November.

Table 1. Comparison of total fresh-gas flow rates (FGF) and choice of
anaesthetic agent between the two study periods

March November

% total
GA time

Mean
FGF l/min

% total
volatile

consumption

% total
GA time

Mean
FGF l/min

% total
volatile

consumption
Sevoflurane
Isoflurane

46
40

1.9
2.0

53
47

50
34

1.8
2.4

48
52

The total amount of time classified as GA increased 12%. Correcting for this increase,
sevoflurane use by time increased 10.5%. This increase in the time sevoflurane was in
use was offset by a 3.5% reduction in FGF resulting in a net increase in consumption
of only 6.6%. In contrast, isoflurane was used for 7.7% less of the total time but,
because mean gas flows increased by 23%, total consumption increased by 13.7%.

Figure 2. Graphical presentation of cumulative percentage of fresh-gas flows
used with sevoflurane and isoflurane for the two study periods (March 2001: open
symbols; November 2001: closed symbols)
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The impact of notification of the flow monitoring process is best represented in a
graph of the cumulative percentage of flow rates in each bin (Figure 2). This
demonstrates that when comparing sevoflurane flow rates between the two study
periods the maximum difference (15.5%) occurs in the 1.01–1.5 l/min flow category.
In contrast, the isoflurane usage remains similar until the 3.01–4 l/m bin where a 12%
difference is observed.

Statistical analysis The statistical analysis of these data is difficult as it is debatable
whether the data points recorded are independent. It could be argued that the flow
data arising from within a single anaesthetic are not independent. However, the use of
a flow rate at any particular moment is governed by the anaesthetist’s assessment of
the clinical situation, and is not especially dependent on the flow rate previously used.
If the data points are considered to be independent the appropriate test would be a
Kolmogorov-Smirnov 2 sample test.5 Applying this test to data where there is a
degree of dependence between data points increases the likelihood that the null
hypothesis (no difference in flow-rate usage) is falsely rejected. We considered it
would be instructive to apply the test whilst acknowledging this caution. The
Kolmogorov-Smirnov test defines the difference in proportion between samples
required to be significant at a given alpha (chance of falsely rejecting the null
hypothesis). For an alpha of 0.001 the critical difference in proportion for the
sevoflurane data is 0.017 (1.7%), which means that the observed difference of 15.5%
is highly significant if the data points are independent. For the isoflurane data the
critical difference in proportion is 0.019 (1.9%), again much less than the maximum
observed difference.

Discussion
We were pleasantly surprised by the relatively low average gas flows from the first
part of this audit. To achieve a mean FGF of 2 l/min in a typical case requires the FGF
to be 1 l/min or less during the maintenance phase of anaesthesia. Although cost
limitation is an important reason for reducing anaesthetic gas flows, there are several
other significant reasons to minimise the use and wastage of anaesthetic agent.
Volatile anaesthetics are all halogenated hydrocarbons and are all potential ozone-
depleting agents. The agents are the product of complex chemical processes that in
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themselves may be bad for the environment. Nitrous oxide is a greenhouse gas.
Although the risk of occupational exposure has not been clearly defined, these are all
drugs that in experimental conditions can do harm.6 It is therefore important to keep
workplace exposure to a minimum and one important way of doing this is to keep
FGFs as low as possible.

The results show that our department is using these agents responsibly. Given the
need for higher FGFs at the beginning and end of a case, an overall average of around
2 l/min means that gas flows during the maintenance phase are around 1 l/min. Below
this level there is little financial gain since total consumption of anaesthetic vapour is
the product of FGF and vaporiser setting and at total flow rates <1 l/min the vaporiser
setting needs to be increased to maintain inspired concentration. The major cost gain
is seen in reducing gas flows from the traditional levels of 4–6 l/min down to 1–2
l/min.

McKenzie used education and feedback of total isoflurane consumption in a
department to reduce volatile anaesthetic consumption by 65%, but the methodology
of this study did not involve the collection of FGF rates.1 Assuming that the same
anaesthetic ‘dose’ of isoflurane was being delivered it seems likely that the pre-
education gas flow rates were relatively high, as if they been low it would possibly
have proved difficult to reduce isoflurane consumption this much. Body and others
provided individualised feedback on FGFs at the midpoint of anaesthesia.2 They saw
a 26% reduction in gas flows to 1.8 l/min. Lubarsky and others introduced a wide
range of practice guidelines, one aspect of which was the use of an FGF of 1 l/min.3

Our study also attempted to assess the effect of an intervention on fresh-gas usage.
Between the study periods, results were discussed with the department as a group, and
the second study period was clearly advised. The subsequent analysis of the data
showed that average flows in the first period were low and this left relatively little
room to move in terms of further reducing flow rates by an educational intervention.
The cumulative graph for sevoflurane does, however, reveal an interesting change
between the two study periods. In March, 48% of observed flow rates were below
1.51 l/min, whilst in November 63% of flow rates were below this figure. When
considering isoflurane the figures are somewhat different with similar cumulative
percentages observed for the lower flow rates, with separation only being observed at
the 3.01–4 l/min flow rate. Prior to instituting the study, the confounding effect on
statistical analysis of uncertain independence of the data points was not appreciated
by the investigators. The large number of data points collected means that if they are
considered as independent the study would be capable of detecting very small changes
in practice. However, whilst we have presented the statistical analysis as a point of
interest we feel it should be treated with some caution. In terms of clinical relevance
the data shows that, regardless of the effect of our intervention, flow rates in use are
satisfactory.

One interesting result was that there appeared to be large periods of time when
oxygen was the only gas running through the machine. It is usual to administer 100%
oxygen at the beginning and end of a case; however, a further analysis of the data
suggested that the oxygen was being left running for long periods of time between
cases. In one specific incident occurring overnight one weekend this continued for 14
hours. We drew this issue to the attention of anaesthetists and technicians and note the
reduction in the ‘oxygen only’ time between the study periods. Although this
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represents a large amount of oxygen wasted, the total cost of this waste is surprisingly
low since liquid oxygen costs less than $1 per cubic meter or 0.1 c/l.

Modern anaesthetic equipment facilitates reduced gas flows. Continuous monitoring
of inspired oxygen levels has been available for some time; more recently, anaesthetic
agent monitoring on a breath-by-breath basis has become commonplace and has been
required by the monitoring standards of the Australian and New Zealand College of
Anaesthetists for a number of years. New types of anaesthetic machines have minimal
leaks and will not actually function with a leak of more than 100 ml/min. It is
anecdotally reported that in the past some centres tolerated anaesthetic machines with
leaks of up to 1–2 l/min. Other advantages of modern anaesthetic machines include
ventilators that are able to take account of the compliance of the breathing circuit,
more sophisticated models of ventilation, and integration of gas delivery, ventilator
monitoring and alarms.

Reduced anaesthetic gas flows can represent a significant financial saving and may
have significant local and global environmental effects. With modern equipment they
can be achieved simply and at no risk to the patient. In addition, the use of low flows
allows cost savings while still allowing the clinician the option of using more modern
(and therefore more expensive) drugs. This audit has shown that FGFs in our hospital
are at a satisfactory level (at least as low as other published department-wide audits),
and that the more expensive agent, sevoflurane, is being used in a responsible and
economical manner.
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Controversies, new risk factors and the neuroendocrine
approach to fibromyalgia: can therapeutic progress be made
at last?
Edward Shipton

Fibromyalgia (FM) is a non-articular, non-inflammatory disorder of unknown
aetiology.1 According to the American College of Rheumatology (ACR), it presents
with chronic (>3 months), widespread, persistent pain with pain in 11 or more of 18
specific tender points.2 Associated non-specific symptoms include fatigue, morning
stiffness, sleep disturbance, poor physical functioning and neurological symptoms
(cognitive dysfunction, dizziness, numbness, tingling).3 Comorbidities include the
chronic fatigue syndrome, myofascial pain, temporo-mandibular joint pain, exercise-
induced pain, headaches and visceral hyperalgesia (irritable bowel and bladder).4 It is
an illness causing serious functional and work disability similar to rheumatoid
arthritis.5 It has a female: male ratio of 7–9:1,6 a prevalence of 0.5–5% (which
increases with age),7 and an incidence of 0.58% yearly in pain-free women.8 It affects
all ethnic groups. Women who suffer from FM experience more fatigue and more
tender points than their male counterparts.9 No data show the prevalence to be
increasing. But the subjective nature of chronic pain and of tender points, the lack of a
gold-standard laboratory test, and the fact that no single model on its pathophysiology
and treatment has been accepted, begs the question: is FM a distinct clinical
syndrome? Do patients with ACR criteria form a homologous group? Recent evidence
has described the criterion of 11 tender points as a poor diagnostic bet.10 Tender
points outside the ACR-defined areas occur. Indeed, there is a widespread decreased
pain threshold response to electrical stimulus at skin, subcutaneous tissue and muscle
(MA Giamberardino, 2002, unpublished data).

Factors thought to affect the pathogenesis of FM include psychological, genetic,
disturbances in 5-hydroxy tryptamine (5-HT) metabolism and transmission, a central-
pain-processing disorder, the hypothalamic-pituitary-adrenal (HPA) axis and the
autonomic nervous system.1 Sibship analyses show significant linkage to the human
leucocyte antigen region and allelic abnormalities in the 5-HT precursor genes.11 Yet
studies on co-twins have found it unrelated to inheritance or to psychiatric disorders.12

Polyphasic alpha wave intrusion into the sleep pattern occurs during non-rapid eye
movement stage-4 sleep. Psychological factors thought to be important include
heightened stress and anxiety, cognitive dysfunction, depression (from pain, sleep
deprivation, fatigue and from dysfunction), and a somatoform focus.13

Suggested peripheral mechanisms for peripheral pain sensitisation include muscle
deconditioning, microtrauma, disturbed energy metabolism and microcirculation.14

These are shown by increased masseter 5-HT concentrations, decreased muscular
phosphocreatine and adenosine triphosphate, decreased serum calcium and latent
tetany.14 Nuclear magnetic resonance studies show an increase in phosphodiester
peaks in FM.15 Abnormalities have been found both in the production and metabolism
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of 5-HT. Decreased 5-HT has been found in the serum, the platelets and in the
cerebrospinal fluid (CSF).16

Increasingly, there is evidence for central afferent pain amplification and aberrant
pain processing in FM,1,3 with decreased thresholds to pressure, cold and heat, and
increased substance P and neural growth factor in the CSF.14 Activation of the N-
methyl-D-aspartate (NMDA) receptor and the involvement of nitric oxide together
with impaired descending inhibitory pain controls (decreased CSF metabolites of 5-
HT, noradrenaline, dopamine) ensures abnormal central sensitisation and temporal
summation (wind-up) and aftersensations to repetitive thermal stimuli.14,17 Clinical
signs of central sensitisation include allodynia (to touch, moderate heat/cold, electrical
stimulation, proprioceptive input), hyperalgesia, spontaneous pain, and persistent pain
after nociceptor stimulation. In FM, single photon emission computed tomography
(SPECT) has shown reduction of regional cerebral blood flow in the pontine
tegmentum and thalami.18

Both the HPA axis and the sympathetic nervous system (SNS) are stress adaption
systems, and are affected in FM.19 Whether this is primary process or an
epiphenomenon has not been clarified. A defect in corticotropin-releasing hormone
(CRH) neural function occurs with early hypothalamic hyperactivity19 followed by
late hypothalamic hypoactivity from adrenal exhaustion (with a blunted cortisol stress
response). Heightened somatostatin tone gives rise to post-exercise decrease in
growth hormone (GH), which normalizes on the correction of the HPA axis. 20 There
is a high frequency of insulin resistance and dyslipidaemia in FM.21

There is a blunted SNS response to stress in FM, with depressed levels of
adrenocorticotrophic hormone (ACTH) and adrenaline to hypoglycaemic challenge19

and depressed levels of cortisol, adrenaline, noradrenaline and heart rate to exercise
challange.1,19 Neurally mediated hypotension and postural orthostatic hypotension can
occur.22 The HPA and SNS act interdependently with HP-gonadal, HP-thyroidal, and
HP-GH axes.19 Over the past decade, each of these systems has been shown to be
defective in FM.

Four questions need to be asked:

1. Does a hypoactive stress system play a role in onset and persistence of FM?

2. Is obesity a modifiable risk factor in FM?

3. Is impaired adrenocortical androgen secretion a risk factor in FM?

4. Has progress been achieved and what does the future hold for patients with FM?

First, does a hypoactive stress system play a role in onset and persistence of FM?
Hypocorticalism can occur from pituitary down regulation of the CRH receptor,
increased sensitivity of the HPA axis to negative feedback, morphological changes at
different levels of the HPA axis, and glucocorticoid resistance.19 This appears as a
decrease in free cortisol in 24-hour urine, a loss of the cortisol circadian rhythm
(increased evening cortisol), a decrease in release of adrenal glucocorticoids
following ACTH stimulation, and low serum levels of dehydroepiandrosterone
sulphate (DHEAS) and testosterone.19 There is blunting to thyrotropin-releasing
hormone of T4, T3 and TSH, decreased oestrogen and increased prolactin (in
subgroups).23 Insulin-like growth factor-1 (IGF-1) is decreased in FM,24 but this is
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probably secondary to lack of exercise or to weight gain. A hypoactive stress system
is predictive of quality of life and physical functioning.19

Second, is obesity a modifiable risk factor in FM? There is a high prevalence of
obesity in fibromyalgia.25 A high body mass index, low serum DHEAS and IGF-1 are
predictive of pain in FM.25 There is an increase in insulin resistance and a raised
prevalence of dyslipidaemia in FM.21 Obesity and insulin resistance give rise to
impaired hypothalamic 5-HT metabolism, which in turn leads to subtle adrenal
insufficiency (decreased cortisol to CRH, decreased cortisone to cortisol).14

Third, is impaired adrenocortical androgen secretion a risk factor in FM?
Dehydroepiandrosterone is a weak androgen and a major adrenal steroidal product
(20% from the ovaries).22 It is a sensitive indicator of adrenocortical
hypofunction.22,25 Low serum DHEAS gives rise to decreased adrenal androgen
secretion and a blunted cortisol stress response.25 This is predictive of pain and
stiffness in FM.25 Low testosterone levels are predictive of a fall-off in overall
physical functioning and an increase in fatigue in FM.25 DHEAS replacement is
therapeutic if serum levels are low when compared with age- and sex-matched,
healthy controls.22,25

FM is, therefore, a multifaceted problem, displaying heterogeneous symptoms,
deconditioning, sleep and mood, endocrine status and treatment effect. How, then, can
a multifaceted problem be evaluated in a randomized controlled trial with
monotherapy? Most patients may not meet the strict inclusion criteria of such a trial.
The use of placebo treatment may be unethical. Controlled trials have shown only a
moderate effect with monotherapy.11 Most lose efficacy over time. Better evidence
may be obtained from observations in consecutive patients over prolonged periods of
time.26

To date, the management of FM has been mainly palliative with at best only a
moderate effect in controlled trials.11 Recent evidence has shown that there is little
support for the efficacy of multidisciplinary rehabilitation,27 none for acupuncture10,
and that antidepressants moderately improve fatigue, sleep, wellbeing and pain (treat
four patients to improve one) (95% CI 2.9–6.3).10 Therapeutic aims include reducing
pain, improving sleep, maintaining function and quality of life, treating psychological
distress and diminishing the impact of associated syndromes. Therapeutic adherence
is attained through education and self-management.11 The negative impact of
deconditioning can be minimised by prescribing a disease-specific exercise
programme. A mismatch between exercise intensity and level of conditioning may
trigger a neuroendocrine stress reaction.28 The efficacy of cognitive behavioural
therapy (pacing, coping skills, relaxation, stress management, biofeedback) in FM has
not been established.1,11 A modified eating plan (1400–1600 calories a day) of 40%
complex carbohydrates, 30% protein, and 30% unsaturated fat has proved beneficial
in FM.39

The interactions of exogenous (eg, environmental stressors) and endogenous (eg,
neuroendocrine dysfunction) abnormalities may lead to alterations in central nervous
system function and neuropeptide production.1,19 There is increasing evidence that
neuroendocrine deficiencies may mediate the origin and persistence of pain and the
other features of FM.19 The main thrust in treating FM should be to try to correct
abnormal sensory processing and central sensitisation, as well as to correct any
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underlying neuroendocrine abnormalities when demonstrated.14,19,22,25 Individualised
pharmacotherapy includes the use of tramadol and amitriptyline, and the possible
combination of amitriptyline with selective serotonin-uptake inhibitors (but without
tramadol).11,30 Tramadol is a combined opioid agonist, noradrenaline inhibitor and a
serotonin-releasing drug.11 Amitriptyline inhibits the re-uptake of noradrenaline and
serotonin at the neuronal terminals.11 Identifiable myofascial trigger points can be
injected with local anaesthetic.

Finally, has progress been achieved and what does the future hold for patients with
FM? First, new (modifiable) risk factors are being identified to mark susceptible
patients. Second, the therapeutic efficacy of the 5-HT3 antagonists (tropisitron), the
NMDA receptor antagonists, the oxytriptans, and gamma hydroxy butyrate in
controlling the pain of FM needs further evaluation.11 Finally, aided by advances in
molecular biology, it is hoped that future laboratory techniques will be sensitive
enough to detect subtle neuroendocrine deficiencies relevant to FM that can be
corrected to promote greater therapeutic efficacy.
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Botulinum toxin as a preventive treatment for migraine and
chronic tension headache
Teresa Cattin

A recent, double-blind, randomized study reported that treatment of patients with
botulinum toxin Type A (BTX-A) markedly reduced symptoms of migraine.1

This case report describes the effect of pericranial injections of BTX-A on migraine in
three patients who presented primarily for cosmetic treatment of frown lines.

All patients were treated with a total dose of 36 u of BTX-A (Botox, Allergan)
injected into nine sites. Muscles injected were procerus, corrugator supercilii, frontalis
and temporalis. Patients were asked to keep a migraine diary for three months and
were asked to rate their level of satisfaction with BTX-A as a preventive treatment for
migraine.

Case 1
A 34-year-old, male hairdresser presented with a 15-year history of migraine
occurring every five to seven days, with associated nausea, vomiting and
photophobia. The pain was consistently unilateral, pulsating and centred over the left
supraorbital area and left temple.

He was using a combination of diclofenac, metoclopramide, paracetamol and codeine
with partial relief of symptoms. After BTX-A treatment, the patient reported a
significant response within six days in that nausea, vomiting and photophobia had
stopped. Three weeks after treatment the headaches had also stopped. The patient
rated his satisfaction with treatment as 100% and continues to have BTX-A injections
every three to four months. The patient no longer uses acute medications.

Case 2
A 56-year-old, female psychologist presented with a 10-year history of migraine
occurring every seven to eight days. The attacks were preceded by a visual aura
(shimmering). The pain was localised over the left periorbital and left occipital areas,
with associated nausea, vomiting and photophobia.

The patient had tried numerous medications including beta-blockers, amitriptyline and
tramadol, and was taking diclofenac, sumatriptan and cyproheptadine at the time of
presentation. The patient reported an improvement in symptoms three to four weeks
after treatment. She continued to experience migraines every seven to eight days, but
the duration of attack reduced from between two and three days to one day. The
attacks were no longer preceded by a visual aura. The headache was less severe, with
no vomiting and a reduction in nausea and photophobia.

The patient rated the response as 50% satisfactory, and has continued regular
treatment with BTX-A as an adjunct to her usual medication.
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Case 3
A 46-year-old, male research scientist presented with a 15-year history of migraine.
The migraines occurred two to three times a month, with pulsating pain around the
left eye, and were associated with nausea but no vomiting. Diclofenac and
sumatriptan were found to be successful in reducing the severity of the headache. In
addition, he complained of frequent (three or four a week), chronic, tension-type
headaches.

The patient reported an improvement in the chronic tension headache within seven
days of receiving BTX-A, in that the headache resolved completely and the forehead
felt ‘more relaxed’.

Over a three-month period, the frequency of migraines reduced significantly (one
attack in three months). The patient rated the response to BTX-A as 80% satisfactory
and has continued BTX-A treatment every four to five months. The patient was able
to discontinue other medications.

Discussion
Botulinum toxin is a neurotoxin produced by the bacterium Clostridium botulinum
serotype A (BTX-A) and is available as Botox (Allergan) and Dysport (NZMS). Due
to different dose-response curves, these products are not interchangeable and in this
study Botox (Allergan) was the product used.

In New Zealand, Botox (Allergan) is registered for the treatment of cervical dystonia,
blepharospasm, axillary hyperhidrosis, strabismus, glabella lines and juvenile cerebral
palsy.

BTX-A causes a dose-dependent, reversible muscle relaxation by preventing the
release of acetylcholine at the neuromuscular junction.

The mechanism by which BTX-A reduces pain in some headache types including
migraine may partly be due to muscle relaxation, but an anti-nociceptive action is
believed to be the most important mechanism. Specifically, BTX-A has been shown
to inhibit the release of substance P from trigeminal nerves.2 Substance P is involved
in pain perception and is one of the vasoactive neuropeptides whose release results in
vasodilation, neurogenic inflammation and migraine.

Encouraging clinical evidence, mainly in the form of case studies, is accumulating
regarding the efficacy of BTX-A in migraine prevention. Unfortunately, results for
other types of headache (cervicogenic, chronic tension headache and cluster) treated
with BTX-A have, so far, been inconsistent.

An extensive, multi-centre, double-blind, randomized clinical trial is currently being
established, to determine the efficacy of Botox (Allergan) for migraine prevention. It
will be interesting to see if the generally promising results described to date can
withstand rigorous clinical testing and statistical analysis.

Author information: Teresa Cattin, Cosmetic Physician, St Marks Woman’s Health,
North Shore
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Primary hyperparathyroidism due to giant adenoma after
treatment with radioactive iodine
Tanju Acar, Ismail Gomceli and Raci Aydin

Until first suggested in 1975, there did not appear to be a relationship between
external therapeutic radiation to the neck area and subsequent development of
hyperparathyroidism (HPT).1 Since then, numerous sources have documented an
association between external ionizing radiation and the development of parathyroid
adenomas. The Radiation Effects Research Foundation in Hiroshima and Nagasaki,
Japan, has documented parathyroid adenomas in autopsies of atomic-bomb survivors.2

Although there is still inconsistency in the experience of interested surgeons, it is
generally viewed that radiation can, after some years to decades of latency, produce
HPT, usually due to adenoma but also to hyperplasia. The participation of radioiodine
(RAI) as a source of radiation in this phenomenon remains a point of ongoing
scrutiny. Also, the incidence of parathyroid adenomas in patients who have undergone
RAI therapy is uncertain. According to our knowledge, 39 cases of HPT after RAI
therapy have been reported in the literature (Table 1). Here, we present an unusually
large parathyroid adenoma managed effectively with surgery, which was detected
after previous RAI therapy for a toxic multinodular goitre.

Table 1. Reported cases of patients who developed HPT after RAI therapy for
thyroid disease

Disease type n
Graves’s disease
Toxic goitre
Thyrotoxicosis
Thyroid nodule
Thyroid carcinoma
Hyperfunctioning multinoduler goiter

18
4
8
4
4
1

Total 39

Case report
The patient was 69 years old at the time of surgery. She had a history of
hyperthyroidism, which was treated twice with RAI therapy at another centre (five
years and one year before surgery). She was well until January 2001, when she
complained from vague pain in her hip joints, weakness and depression. Her physical
examination revealed a soft, movable and oval-shaped mass measuring 4 x 5 cm just
above the medial end of the left clavicle. Ultrasonography of the neck showed a 4.0 x
4.8 cm parathyroid adenoma below the left lobe of the thyroid and multinodular goitre
that, on needle biopsy examination, showed areas of cellularity and atypia. Also, the
thallium-technetium scan correctly localised a parathyroid adenoma that was found on
the left side. She was found to be euthyroid but her parathyroid hormone level was
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1953 pg/ml (normal 50 to 300 pg/ml). Routine serum chemistry analysis showed
elevated calcium (13.1 mg/dl), normal phosphorus and low chloride levels.
Electrocardiogram showed a short QT interval and diffuse, nonspecific ST changes.
Clinical examination and investigations were suggestive of primary HPT and
multinodular goitre.

The patient subsequently underwent operation. A near-total thyroidectomy was
performed and three normal parathyroid glands were identified along with left inferior
parathyroid adenoma. There was no evidence of malignancy but a large parathyroid
tumour measuring approximately 5.2 x 4.1 x 3.9 cm and weighing approximately 50 g
was totally extirpated (Figure 1). Histological examination revealed a parathyroid
chief cell adenoma. Gross and microscopic examination of the thyroid gland gave a
diagnosis of multinodular adenomatous goitre. Her post-operative course was
unremarkable. She was placed on thyroid hormone supplements and her calcium
levels remain normal.

Figure 1. Macroscopic view of resected specimen (near-total thyroidectomy with
parathyroid adenoma attached to the left inferior side)

Discussion
Iodine-131 is the most widely available and used isotope for the diagnosis and therapy
of thyrotoxicosis. The association between RAI therapy and the later development of
primary HPT is less clearly defined. Bondeson et al demonstrated that 2.1% of
patients undergoing operation for primary HPT have a history of RAI therapy for
Graves’s disease.3 According to Doniach, the most heavily irradiated extrathyroid
tissue during the process of radioiodine treatment is the parathyroid glands.4

Christmas et al found that patients treated with external radiation developed HPT after
a mean of 44 years, whereas the interval for those treated with RAI was a mean of
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only five years.5 The possible importance of age at the time of RAI treatment is
emphasised by Esselstyn et al in the follow up of children and adolescents treated for
Graves’s disease.6 It is stated that hypercalcemia was detected in 10 of 159 patients,
but further details are given in only two cases. We conclude that, regardless of the
frequency and validity of this association, RAI therapy may be a risk factor for
development of HPT. Yearly follow up of serum calcium levels with careful
evaluation of neck and thyroid gland should be undertaken for appropriate patients.
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Proceedings of the Annual General Meeting and Scientific
Meeting of the Christchurch Medical Research Society,
Wednesday 16 April 2003
Cerebral haemodynamics and auto-regulatory models of the Circle of Willis. K T
Moorhead, C V Doran, J G Chase, T David. Department of Mechanical
Engineering, University of Canterbury, Christchurch.

The Circle of Willis (CoW) is a ring-like structure of blood vessels found beneath the
hypothalamus at the base of the brain, which distributes blood to the cerebral
hemispheres. A one-dimensional computational fluid dynamic [1-D CFD] model is
developed to capture the auto-regulation dynamics that maintain blood perfusion
pressure with a goal of developing diagnostic tools for stroke prediction.

The afferent and circulus arteries have constant resistances, and the efferent arteries
have variable resistances limited to changes in radius of up to 40% to capture auto-
regulatory behaviour. Auto-regulation is modelled by feedback control coupled with
peripheral resistance dynamics to create a non-linear system. Solutions are obtained
far more quickly than multi-dimensional CFD models via a unique non-linear solution
method. The overall model enables simulation of different CoW geometries for
different patient conditions.

The CoW is simulated with a 20 mmHg arterial pressure drop in the right internal
carotid artery for the balanced configuration and each case where a single circulus
vessel is omitted. Results match the 20% drop in flow rate, and 20-second response
time from published clinical data and prior research. No single omission leads to
failure in reaching the required efferent flow rates, highlighting the overall robustness
of this arterial structure. A high-stroke-risk case, however, fails to achieve the
required flow rate in the left posterior communicating artery (LPCA2), representing a
potential stroke. All of these results agree well with known clinical results, indicating
the potential of this model for predetermining potential outcomes of surgical or other
procedures.

AT1R gene polymorphism interacts with N-BNP levels to predict prognosis in
heart-failure patients. A P Pilbrow, B R Palmer, C M Frampton, T G Yandle, R
W Troughton, E Campbell, A M Richards, M G Nicholls, V A Cameron.
Christchurch Cardioendocrine Research Group, Department of Medicine,
Christchurch School of Medicine and Health Sciences, Christchurch.

The angiotensin-converting enzyme gene insertion/deletion (ACE I/D) polymorphism
and a single nucleotide polymorphism in the angiotensin II type I receptor gene
(AT1R A1166C) have been associated with increased risk and poor prognosis in
patients with myocardial infarction and heart failure, and have been reported to have a
synergistic effect. This study investigates interactions between hormonal prognostic
markers and genotype in 426 heart-failure patients genotyped for ACE I/D and AT1R
A1166C polymorphisms.
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The mean age on admission was 74.7 years, 51% of patients were male, and median
patient follow up was 1.4 years. Genotype frequencies for the ACE I/D polymorphism
were 24% II, 50% ID, and 26% DD; and for the AT1R A1166C polymorphism were
46% AA, 46% AC, and 8% CC. Univariate analyses showed patients with an AT1R
CC genotype tended to have lower levels of N-BNP, elevated levels being an
established marker for severity of heart failure. Despite this, nearly 70% of patients
with a C allele died or were readmitted to hospital with heart failure compared with
58% of patients with an AA genotype over the follow-up period (p <0.05).
Multivariate analyses showed the interaction between AT1R genotype and plasma N-
BNP levels was the strongest independent predictor of death (p <0.001). Previously
unreported associations between the AT1R genotype and plasma levels of interleukin-
2 (p <0.001), endothelin-1 (p <0.01), angiotensin II (p <0.01), adrenomedullin (p
<0.05) and atrial natriuretic peptide (p <0.01) were observed.

In summary, our data suggest that AT1R genotype may provide prognostic
information in heart failure patients in combination with plasma N-BNP
measurements.

Models of clot dissolution following recanalisation. T David1, C Pleydell2, S
Smye2, D Berridge2. 1Department of Mechanical Engineering, University of
Canterbury, Christchurch, New Zealand; 2St James’ Teaching Hospital, Leeds,
United Kingdom.

A blood (fibrin) clot is a porous material. Plasma will flow through the pores in the
fibrin matrix when subjected to pressure gradients as found across occlusive arterial
thrombi. Previous modelling of local therapeutic thrombolysis in the porous solid has
shown that the reaction front degrades into small ‘fingers’ that eventually lead to a
recanalisation of the clot. There is a corresponding increase in flux of thrombolytic
agent and a totally different process, parametrised by convection and diffusion of clot
lysis, takes place. If a residue of clot is left, re-occlusion occurs.

The presented work, using a similarity solution algorithm to solve a set of coupled,
ordinary differential equations, models the flow and reaction of the thrombolytic
agent through the canal. Results show that as the canal radius increases due to the
lysing of the clot the flux of unreacted thrombolytic agent increases significantly
without increasing the rate of lysis. This has the potential to produce excessive
concentrations of thrombolytic agent in the systemic bloodstream, which can react
with fibrinogen and deplete important proteins in the blood plasma. However an
increase in the diffusion coefficient of the clot reaction products increases the amount
of lysed clot. On the basis of these results, variations in thrombolytic agent
concentration would have little clinical effect.

Can the oculomotor control system compensate for initial velocity when making
a saccade? J Tan1,2, R D Jones1,2,3, J H Andreae2, P R Davidson1,4, C M
Frampton3, H R Sirisena2, T J Anderson3. 1Department of Medical Physics and
Bioengineering, Christchurch Hospital; 2Department of Electrical and Computer
Engineering, University of Canterbury; 3Department of Medicine, Christchurch
School of Medicine and Health Sciences, Christchurch, New Zealand; 4Sobell
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Department of Motor Neuroscience, Institute of Neurology, London, United
Kingdom

Although unproven, it is generally considered that the oculomotor control system
takes initial velocity immediately preceding saccades (fast eye movement to bring
objects of interest onto the fovea) into account when planning and executing saccadic
eye movements. This is probably so that degradation of vision during a saccade can
be minimized by achieving an optimal velocity profile that balances conflicting
requirements of getting to a target as quickly as possible and minimizing under- and
over-shoot.

Simulations, based on a linear biomechanical model of the eyeball and its
musculature, showed that the peak velocity of a saccade is strongly dependent on the
velocity of the eye just prior to the saccade. An experiment involving four normal,
adult subjects (3M/1F, 20–24 yr) was subsequently undertaken in which each subject
was asked to visually track either a stationary or a sinusoidal target. At unexpected
times during this smooth oculomotor pursuit, and while the subject’s eyes were
stationary or moving at various velocities up to ±40o/s, the target switched to a step to
induce a saccade. The target steps were in both the same and opposite directions to
that of the pre-saccade, smooth pursuit velocities.

ANCOVA analysis showed that the regression coefficient of the peak-
velocity/saccade-amplitude relationship is dependent on initial velocity of the eye (p =
0.002). Specifically, for forward saccades, the brain is able to compensate only
partially for initial velocity of the eye relative to that expected for a purely
biomechanical model. In contrast, for reverse saccades, the brain over-compensates
for the initial velocity; that is, rather than the initial negative velocity causing a
reduced peak velocity (as would be expected for partial compensation), or zero
change in peak velocity (perfect compensation), the peak saccadic velocity is actually
higher than that seen for zero initial velocity.

This is the first study to demonstrate experimentally that the oculomotor control
system is able to compensate – but only partially – for initial eye velocity when
planning and executing saccades.

Quantifying agitation in sedated intensive-care patients. J G Chase1, Z H Lam1,
C Starfinger1, G M Shaw2, F Agogue3, H Sirisena3. 1Dept of Mechanical
Engineering, University of Canterbury; 2Department of Intensive Care
Medicine, Christchurch Hospital; 3Department of Electrical and Computer
Engineering, University of Canterbury, Christchurch.

Agitation in intensive-care patients is poorly understood and subjectively measured,
making sedation and agitation management complex, increasing length of stay, and
increasing cost. Current methods are entirely subjective and based primarily on
patient motion. This research presents an automated, quantifiable method of
measuring agitation. Objective measurement of agitation will enable more consistent
agitation and sedation management, and create a platform for understanding the
effects of different sedative therapies.

Observations of intensive-care patients show that biomedical signals such as blood
pressure, heart rate and respiratory rate all change as patients undergo agitation. This
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research quantifies agitation by applying signal processing to biomedical signals to
correlate variation in these signals with assessed agitation. More specifically, the
correlation of sympathetic response seen in heart rate variability (HRV), blood
pressure magnitude, blood pressure variability (BPV) and respiratory rate to current
measurements of agitation was determined. Image processing of patient motion was
also examined as an automated patient-agitation detection method.

Proof of concept clinical trials were performed on 13 normal and five intensive-care
patients. Normal patients underwent testing designed to induce agitation responses
from the sympathetic nervous system. Initial results show that during periods of
agitation the ratio of very low frequency to high frequency components in HRV
analysis increases, whereas in BPV analysis this ratio is decreased. Respiratory rates
and quantified movement also visibly increase with agitation. A fuzzy quantification
system was introduced to provide a final index of agitation. Results correlated well
with subjective assessments provided by medical staff using the Riker SAS scale,
including measurements during calm periods.
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Acute right upper quadrant pain and anaemia

Figure 1 Figure 2

Figure 3

A 37-year-old woman presented with right
upper quadrant pain and a haemoglobin of
8.8 g/L (normal range 115–155 g/L). On
examination, she was mildly hypotensive
and acutely tender in the right upper
quadrant. A clinical diagnosis of
cholecystitis was made and an abdominal
ultrasound requested. On the basis of the
findings of the ultrasound further tests
were undertaken including a CT scan
(Figure 1), followed by laparotomy
(Figures 2 and 3).

The diagnosis can be found on the
following page.
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Diagnosis: ruptured hepatic adenoma
An abdominal CT scan (Figure 1) demonstrated a 20 x 10 x 15 cm layered hepatic
haematoma (H). In segment VII there was an 8.5 cm mass with signs of active
bleeding (arrow). Following resuscitation and right hepatic artery embolisation, a
right hepatectomy was performed. Intra-operative findings were of a significant
intrahepatic haematoma (Figure 2) with a line of demarcation adjacent to the principal
plane (arrow). The elevated intrahepatic pressure caused the gallbladder to bulge
inferiorly (arrowheads). Examination of the right hepatectomy specimen (Figure 3)
showed that the underlying lesion contained pale pink tissue (arrow) characteristic of
a hepatic adenoma, which was verified on histopathology.

We are grateful to Mr John Woodfield and Dr Jonathan Koea of the Department of Surgery, Auckland
Hospital, for this issue’s Medical Image.



THE NEW ZEALAND
MEDICAL JOURNAL
Vol 116 No 1174           ISSN 1175 8716

NZMJ 16 May 2003, Vol 116 No 1174 Page 1 of 3
URL: http://www.nzma.org.nz/journal/116-1174/445/ © NZMA

 

Human code fully cracked
Fifty years after the discovery of the structure of DNA, scientists from six countries
announced another landmark this week: they have sequenced the entire genetic code
of a human being, to 99.999% accuracy.

Almost three years ago an international consortium funded by charities and
governments, and a US private venture, simultaneously announced completion of the
‘first draft’ of the human genome.

It was likened at the time to the invention of the wheel, but there was a problem: they
had raced through the 3bn chemical letters of the code of life, leaving bits incomplete
and regions strewn with errors .The challenge was then to complete the entire text of a
representative human, with an error rate of less than one in 100 000 letters before
April 25, the 50th anniversary of the publication of the double helix structure of DNA.

Scientists at the Wellcome Trust medical charity’s Sanger Institute in Cambridge, the
British partner in the project, completed almost a third of the work, at a cost of
$225m. The other laboratories involved are in the US, France, Germany, China and
Japan.

Guardian Weekly, 17–23 April 2003

A role for multivitamins in infection?
Three trials have examined the effect of multivitamin supplements on infection
among healthy individuals, all elderly, in developed countries. Supplementation
included vitamins and minerals in amounts typical of those found in commercially
available regimens. Studies from France (110 participants) and the Netherlands (652
participants) found no beneficial effects. In the third study, which was from Canada
and involved 96 participants, supplementation significantly improved immune
responses and reduced patient-reported infections.

A major difference among these trials lies in the nutritional status of the study
participants, as defined by dietary intake and biochemical markers. Those in the
French and Dutch studies had apparently adequate micronutrient status, whereas a
larger proportion of participants in the Canadian study had low blood vitamin
concentrations. This factor may explain the difference in effect across the three trials.

Several studies have examined supplementation with individual nutrients. In one,
daily use of 200 mg of vitamin E improved indexes of cell-mediated immunity and
nonsignificantly reduced incidence of infections among elderly Americans. However,
this finding was not confirmed in a Dutch trial that found apparently increased
infection severity with daily use of vitamin E. Several randomized trials found little if
any evidence for clinically significant benefits of vitamin C supplementation on the
risk for common cold.
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The potential benefits of regular vitamin supplementation are likely to be higher in
developing countries, where micronutrient deficiencies are more common.

Ann Intern Med 2003;138:430–1

Down’s syndrome and neural-tube defects in the same family
There is evidence that some mothers of infants with Down’s syndrome have abnormal
metabolism of folate and methyl, as well as mutations in folate genes, which are
features that are also seen in neural-tube defects (NTD). This study investigated
whether Down’s syndrome and NTD arise more often in the same family than would
be expected from the incidence of each disorder considered separately.

Two series of families were studied using information obtained from medical records
about maternal age, pregnancy outcome, congenital malformations, and karyotype:
the first, 493 families from Israel who were at high risk of NTD (445 with a history of
NTD and 48 with isolated hydrocephalus); and the second, 516 families from the
Ukraine at high risk of Down’s syndrome.

In the families at risk of NTD, there were a total of 11 pregnancies affected by
Down’s syndrome in 1492 at-risk pregnancies (compared with 1.87 expected on the
basis of maternal age), which was a significant increase (p <0.00001). In the families
at risk of Down’s syndrome, there were seven NTD pregnancies in 1847 at risk,
compared with 1.37 expected (p <0.001).

This study provides direct evidence of a link between Down’s syndrome and NTD.
Folate supplementation before conception has the potential to reduce the frequency of
Down’s syndrome.

Lancet 2003;361;1331–5

Aspirin and the prevention of colorectal cancer
Awareness of the substantial morbidity and mortality attributable to colorectal cancer
has focused attention on early detection and prevention through screening and on
other strategies such as chemo-prevention. Among several agents under evaluation,
aspirin appears to have the inside track. Could aspirin reduce the burden of disease
associated with the second-leading cause of cancer-related death in the United States?

A protective effect of aspirin is biologically plausible. Aspirin works in part through
the inhibition of cyclooxygenase-2, an enzyme that is found in colorectal cancer
tissue. Epidemiologic studies have shown a consistent 40 to 50 per cent reduction in
the risk of colorectal neoplasia, despite differences in the design of the studies, the
populations studied, patterns of aspirin use, and outcomes. In randomized trials
involving patients with familial polyposis, sulindac and celecoxib have reduced the
number and size of adenomatous polyps. However, the only randomized trial of
aspirin found no reduction in the incidence of colorectal cancer either during the 5-
year study period or up to 12 years after the study began.

The cumulative risk of major adverse effects most likely outweighs any benefit in the
prevention of colorectal cancer, particularly when prevention due to screening is
considered. Although aspirin may be of some benefit in preventing colorectal cancer,
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it cannot yet be recommended for this indication and is not a substitute for screening
and surveillance.

N Engl J Med 2003;348:879–80

Genes, genes, genes
To the Medical Research Council, currently enjoying the warmth of celebrations
marking the 50th anniversary of Crick and Watson’s discovery of the double helix at
an MRC laboratory, last week’s report by the House of Commons science and
technology committee must have felt like a bucket of ice cold water. Tempered only
by a few nods of approval, the report is scathing about many of the MRC’s practices
and procedures.

The committee, chaired by Dr Ian Gibson MP, has maintained its reputation for
bluntness. It claims to have heard of ‘significant disquiet about the policies and
performance of the MRC from individual researchers and organisations.’ It accuses
the council of poor financial planning and management and of introducing ‘misguided
strategies for its research support.’

The much trumpeted Biobank also takes heavy flak. ‘It’s genes, genes, genes.
Everything is genes these days,’ complains Gibson. He is not convinced that they will
reveal as much about disease as some experts believe. His report claims that Biobank
was created without sufficient consultation and is ‘politically driven’ by the
enthusiasm of the Department of Health.

George Radda, Chief Executive of the MRC, maintains that Biobank has been entirely
driven by science. ‘It’s an exciting way of taking the new genetics into health. My
colleagues in NIH [US National Institutes of Health], in Germany, in Sweden are all
envious that we’ve been able to set this up.’

BMJ 2003;326:732



THE NEW ZEALAND
MEDICAL JOURNAL
Vol 116 No 1174           ISSN 1175 8716

NZMJ 16 May 2003, Vol 116 No 1174 Page 1 of 2
URL: http://www.nzma.org.nz/journal/116-1174/446/ © NZMA

 

Death of pharmacy or safer dispensing?
The letter from Christopher Jones published recently in the NZMJ
(http://www.nzma.org.nz/journal/116-1172/408/)1 clearly expresses a narrow view of
the PHARMAC proposal. Returning to limited stat dispensing for many commonly
used medicines would make it easier for patients to get their medicines and free up
time for pharmacists to talk with their customers – something that both patients and
pharmacists have been seeking for some time. According to pharmacists, the current
volume of dispensing has put patient safety at risk. Pharmacists themselves have been
demanding that the Government act to reduce this risk to patient safety.

In March 2003, the front-page story in Pharmacy Today voiced concern from
pharmacists and the Pharmacy Guild that increased dispensing was putting people’s
lives at risk and that DHBs faced increased medicines-related incidents resulting in
more hospital admissions. An Auckland pharmacist was quoted as saying ‘I recently
did 250 scripts on my own…and I went home and told my wife I hoped I hadn’t made
a mistake.’

The President of the Guild, Richard Heslop, voiced his concerns about the
‘unsustainable volume of dispensing’ in a series of letters to the Minister of Health in
September 2002. He called on DHBs and PHARMAC to work together to address
dispensing volume issues. Given these clear demands from pharmacists and their
representatives, I am surprised that many in the profession have taken such a single-
minded view of the PHARMAC proposal.

The proposal would mean a reduction in pharmacists’ workload and, quite rightly, this
reduction in volume would be reflected in the amount pharmacists receive from
taxpayers – less work, less pay.

This year, pharmacies will earn over $220m from dispensing fees from the
Government. Pharmacists’ incomes did receive a boost when monthly dispensing was
introduced and have grown 31% in the last four years. Despite this, there has not been
a massive increase in the number of pharmacies; instead, pharmacists have
complained that they are overworked. Rather than representing the death of
pharmacy, the proposed change might actually be an opportunity for pharmacists to
focus on providing an improved service to customers, allow busy pharmacists to
concentrate on fully participating in the new PHO environment, or simply reduce staff
stress.

PHARMAC has extended the consultation period to 30 May. This will allow time for
all interested parties to consider the proposal and its many different aspects. I would
encourage you to look at the benefits to patients and the sector when you make your
submission.

Wayne McNee
Chief Executive
PHARMAC
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K V V Satyanarayana Murty
Dr K V V Satyanarayana Murty, General Practitioner, Rotorua, passed away suddenly
on 31 March 2003 at Waikato Hospital, Hamilton.

Dr K V V S Murty, affectionately known as ‘Satti’ to his friends,
was born in Bobbili, India, and graduated MBBS from Andhra
Medical College at Visakhapatnam.

He travelled to New Zealand in 1967 with his wife, serving as
Medical Officer at Hokitika Hospital. Two years later he returned
to India.

In 1971, he was appointed as Medical Registrar at Rotorua
Hospital and later took up general practice in the city. He served
the public well, showing utmost care and attention to his patients.

He is sadly missed by his wife Padma, their son Sanjay and daughter Sharda. His
friends and colleagues in Rotorua, at home in India, in the UK and Australia express
their deep condolences to his family. May his soul rest in peace.

Haere Ra Satti!

We are grateful to Dr L R Sonti for this obituary
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Arthur James Ward (Bill)
Arthur James Ward (Bill) was born in Leeds, England, on 5 March 1915. His primary
schooling was at the village school in Scholes. From there he won a scholarship to
Leeds Central High School, and from there a university scholarship.

After discussions with the Careers Officer and other
academics, he made the decision to join the medical
course at Leeds University from September 1932.
During the 5½ year course, he participated in rowing in
fours and then rowed as a single scull with much
success, and grew to love walking in the Yorkshire
Dales and the Lake District.

His medical studies resulted in his passing the two MB
ChB exams, then commencing a surgical dressership
and medical clerkship at the Leeds General Infirmary.
This was alongside rotating hospital work in three-
monthly appointments until completing final exams in
March 1938.

Bill’s first job was as a house surgeon to the ‘firm’ of Moir & Pyrah for six months,
where he was allowed to do surgical operations on his own. He then decided to launch
into general practice, first as an assistant in Bradford, then in Chipping Sodbury in
Gloucestershire. War broke out while he was there and he chose to sign up with the
Navy. He served for over five years from January 1940 on HMS Colombo and later
HMS Active, attaining the rank of Surgeon Lieutenant Commander RNVR. Whilst in
harbour at Mombasa he met Janet Stanley, and they married there in January 1942.
She soon set up home in England, where Bill was able to spend some time on shore
and some on patrol in the Mediterranean until mid 1945.

On release from naval service, Bill took up partnership with a doctor in Cheddar. This
was an enjoyable practice for him, serving the town and a large area of farming
district around. But dissatisfaction with the impending ‘Universal Health Service’ led
to his decision to emigrate to New Zealand with his wife and four children. They left
England in November 1951 on the New Zealand Star, with Bill signed up as the
ship’s doctor.

After working as a locum in a couple of practices, Bill decided to settle in Te Kuiti,
where he bought into a partnership and later practised on his own. He practised
general medicine there for 33 years until retiring in 1985. He was heavily involved
with maternity work and country visits, which he enjoyed, and had an excellent
rapport with the local Maori. He was a highly respected and compassionate doctor and
gentleman in this small community, much admired by the many families and
generations for whom he cared.

In his retirement years, Bill enjoyed his passions for gardening (his roses and
vegetables were much admired) and the outdoor life, and participating in the lives of
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his four children, ten grandchildren and four great-grandchildren. He was predeceased
by his wife and eldest son shortly before his own death at the age of 88 on 26 March
2003.
We are grateful to Chris and Joy Ward for this obituary
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University of Otago Faculty of Medicine
Freemasons Postgraduate Fellowships in Paediatrics and
Child Health
The above Fellowships or Scholarships are open to University graduates who intend
long term to pursue work in Paediatrics or Child Health within New Zealand. The
Fellowships include full-time salary for one year with provision for a further year.

Applications close on 27 June 2003 with the Secretary to the Faculty of Medicine,
University of Otago Medical School,
P O Box 913,
Dunedin,
from whom further details may be obtained.
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Medical Benevolent Fund
NZMA Members, and families of deceased Members, may apply for aid when in
situations of financial hardship or distress.

Applications should be directed through the NZMA:

Central Office
P O Box 156
Wellington

Tel: 04 472 4741
Fax: 04 471 0838

Email: alison@nzma.org.nz
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Dedicated to diabetes: Diabetes New Zealand 1962–2002
Bee Dawson. Published by Diabetes New Zealand Inc, 2002. ISBN 0-473-09205-0.
Contains 144 pages. Price $28 plus $5 postage

The focus of this book is on the history of the lay organisation Diabetes New Zealand.
It covers the period from the organisation’s inception in 1962, when it was named the
Diabetic Association of New Zealand, up until the present day. The author has made
the topic approachable by profiling fifteen individuals who have lived and worked
with diabetes over this period of time in a personal and/or professional capacity. The
style of writing, which is chatty and includes many anecdotes, allows the personalities
of the interviewees to shine through. This is further aided by the inclusion of excellent
black and white photographic portraits, some of which were commissioned
specifically for the book. Additional historical information is collated in several
appendices, which include a section on the introduction of insulin to New Zealand and
its clinical consequences.

The book will be of particular interest to lay members of Diabetes New Zealand and
to health professionals associated with this organisation, as they will recognise many
names, including those of old friends and colleagues. The book was commissioned by
Diabetes New Zealand to celebrate forty years of activity. It may, however, prove to
be a useful source document in the future for anyone researching the local
development of diabetes care. The style of the book may also be of interest to those
who are considering documenting the history of their own organisation’s activities in
an approachable and readable way.

Helen Lunt
Diabetes Physician
Diabetes Centre, Christchurch Hospital
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