
being compared with injection sclerotherapy."" The evidence
now suggests that they should be compared with the new
method of choice-band ligation.'5
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The paperless general practice

It is coming, but needs more professional input

The contract between health commissioning authorities and
general practitioners states that "a doctor shall keep adequate
records of the illness and treatment of his patients on forms
supplied to him for the purpose." "Form" is clearly a paper
form, yet in 1993 a large national survey found that 8% of
general practices were already paperless.' The regulations will
probably soon be changed to remove the limitation on paper-
less records. Are general practitioners and their clinical
information systems ready for this legitimisation?

Certainly electronic medical records have been admissible
in medical litigation and criminal cases for some years,2 though
the Civil Evidence Act requires that the computer system
should be created for the purpose that it is being used; there
should be proper hardware and software maintenance;
electronic records should be contemporaneous; and there
should be a full audit trail of additions and deletions. The
required audit trails are specified in version 3 of the
requirements for accreditation for general practice computer
systems,3 and most systems now conform to at least these sec-
tions. Furthermore, there is now case law of electronic medical
records being used as evidence.4 Practices also need to register
under the Data Protection Act 1984.' The implication of all
these changes is that it is (or soon will be) legal to be paperless.
What about confidentiality? This is an important issue of

the moment,6 and the debate about maintaining patient con-
fidentiality needs to be concluded before paperless clinical re-
cords spread their wings across any wide area network. Never-
theless, in the "trusted base" of general practice the nine
Anderson principles of data security6 should be achievable
given consideration and some changes to systems.
Of course, the paperless practice includes more than simply

the medical record: it also encompasses administration and
other issues relating to clinical information systems. Paperless
records in their raw electronic text form add only availability
and legibility to their paper form and lack paper's ability to
carry figurative annotations.8 An electronic record in coded
form, however, opens the door to many forms of added value.
These include automated restructuring of records (such as for
problem lists); queries on data (such as for disease registers or
quality assurance); decision support systems (such as
PRODIGY9); speeding, guiding, and validating data input (such
as through templates); mailmerge functions (such as for stan-

dard semi-automated referral letters); and electronic messag-
ing (such as for laboratory results).

Nevertheless, an important part of the record will remain
free text: the patient's story needs to be captured adequately to
enable effective communication through medical records.'"
This requirement for recording the patient's story needs free
text narrative, which is perhaps not always recorded. Of
course, some data currently need to be coded as free text
searches but on free text are limited. The proposed "narrative
model" of the medical record'0 challenges current clinical and
medical informatics views and perhaps will move us forward.

In summary, what are the pros and cons of the electronic
record and the paper record? The losses are not yet clear, but
where they are visible, as outlined above, they are looking tol-
erable. The gains improve practice, perhaps significantly, as
can be seen from the two recent systematic reviews that
covered clinical information systems," " which at their heart
have the coded electronic medical record.

In current clinical systems the gains derive from the data
entered. With little data in a system there is little gain; this has
been the major barrier to progress towards paperless practice.
Once a reasonable amount of data have been entered,
however, the data start to work for the clinician and the
patient-and this provides the incentive to leam new skills.
Most general practice systems support the basics of paperless
practice, but a few still do not. Technical innovation is also still
required in relation to computer interfaces, though one of the
greatest difficulties is reaching a professional consensus so that
interfaces can be engineered with enough "intelligence" to
make them quick and intuitive tools.
The major issues that need addressing are professional: the

production of good practice guidelines for medical records; a
review of the purpose, structure, and content of medical
records; the authoring of knowledge bases to improve
interfaces; and educating general practitioners about what
constitutes a quality record and the best use of clinical
information systems. The system suppliers also have work to
do. The requirements for accreditation for general practice
computer systems need a more effective set of user
requirements and evaluation of developments, and these in
turn need more input from the clinicians who will use these
systems. The time of top down processes, led by management
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consultants, should come to an end. Given enthusiasm by the
clinical professions, the NHS Executive should see a gain from
fumding collaboration between the professions and system
suppliers to develop these future systems.

So are we ready for paperless practice? The short answer has
to be a cautious yes. In fact over 10% of general practices
probably already are paperless. Furthermore, the quality of
their records has been shown to be good.'3 The slightly longer
answer is still yes, though work is needed to ensure that the
computer as a tool is integrated into the consultation, and that
in turn needs efforts from the professions as well as from sys-
tem developers.
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Persistent tachypnoea in neonates

May indicate mildpulmonary hypoplasia

Acute respiratory distress is common in newborn babies, and
clear principles have been established for its management. The
same is not true for persistent tachypnoea; in the neonatal
period it is much less recognised, and advice on its recognition
and management has been sparse.

Persistent tachypnoea in neonates is difficult to define. Res-
piratory disorders after birth are so common that persistent
tachypnoea may not be recognised until after the first week of
life. The upper limit for a normal respiratory rate is not clear.
In one recent study of normal infants, 95% confidence
intervals for respiratory rate during the neonatal period were
35 to 66 breaths a minute (range 30-76) in awake subjects and
27 to 54 (range 27-62) during sleep.' Thus, the upper ranges
of normality are high, and detecting clinically significant
tachypnoea requires clinical judgment and consideration of
associated features such as grunting and soft tissue recession.

Persistent tachypnoea has a wide differential diagnosis. It
includes relatively common conditions such as cystic fibrosis,
recurrent aspiration, immunodeficiency, and early asthma; and
less common conditions such as pulmonary hypoplasia,
fibrosing alveolitis, chlamydial pneumonia, chronic lung
disease of prematurity, upper airway obstruction, diaphrag-
matic hernia, H type tracheo-oesophageal fistula, phrenic
nerve palsy, congenital heart disease, and inborn errors of
metabolism.
When examining an infant, a doctor should carefully assess

the respiratory rate, preferably counted over 60 seconds during
sleep. Grunting suggests important respiratory distress, while
wheezing suggests either fixed or variable airway obstruction.
Inspiratory stridor is consistent with extrathoracic airway
obstruction, and expiratory stridor is consistent with intratho-
racic obstruction. A weak cry may signify abnormalities in the
vocal cords. The doctor should observe the chest wall for
deformity, hyperinflation, and asymmetry of movement.
Asymmetrical breath sounds may indicate unilateral pulmo-
nary hypoplasia, and crackles indicate fibrosing alveolitis. The
doctor should also examine the cardiovascular system.

Appropriate investigation depends on the clinical findings,
but transcutaneous oximetry and a chest x ray are essential.
The chest x ray picture will help in making the diagnosis in
most, though not all, cases.2 In the absence of specific clues
further investigation should include an electrocardiogram and

an echocardiogram to detect a possible occult cardiac cause.
Sweat test, barium swallow, immunoglobulin assay, arterial
blood gas measurement, metabolic screen, pulmonary
function tests, bronchoscopy, and lung biopsy should also be
considered, depending on the individual case. Treatment will
depend on the diagnosis.

In this issue of the BMJl Aiton et al raise the possibility that
primary pulmonary hypoplasia might be more common than
was previously thought (p1 149).2 They present the cases of
four neonates in whom mild pulmonary hypoplasia was missed
despite persistent tachypnoea. There are few data to determine
how often pulmonary hypoplasia occurs. Most reported cases
are secondary to other abnormalities, particularly oligohy-
dramnios, chest wall or diaphragm abnormalities, lung malfor-
mations, or prematurity.'4

So, how reasonable is the proposition that milder cases of
primary pulmonary hypoplasia might be missed? The crucial
element of the diagnosis of pulmonary hypoplasia is that one
or both lungs are abnormally small.' 4 The size that is relevant
here relates to tissue mass,' as lung volume might not reflect
the mass or degree of development of the lung tissue. This is
because the volume of a given lung will vary greatly depending
on inflation pressure and can be affected by pathological
conditions-for example, being decreased by surfactant
deficiency or airway obstruction and increased by small
airways disease. The need to relate the diagnosis to tissue mass
makes the diagnosis of mild cases particularly difficult. Severe
cases can be detected by clinical observation or by chest x ray,
particularly if the condition is unilateral.5 Aiton et al used the
measurement of lung volume to assist in diagnosing their
milder cases.2 Given the influence of other factors on lung vol-
ume, basing the diagnosis on this measurement alone would
be unwise. Measurement of lung volume can be unreliable
(whether by whole body plethysmography6 or by helium dilu-
tion7), especially in the presence of airways disease.8 Thus, in
each individual case the diagnosis should take account of all
relevant clinical information.
Mild pulmonary hypoplasia may indeed be common and

frequently missed. In the short term this may not be especially
important as there is no specific treatment for hypoplastic
lungs and, despite anecdotal reports,9 no treatment is known
to improve lung growth. Many cases will improve with time, as
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