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mendations we must be careful not to forget those for whom
it was established.
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Tendons and joggers
Thousands of adults who were enjoying a sedentary life
have been induced to take up activities such as running or
jogging. They include the highest in the land: the President
of the United States has been observed jogging around the
grounds of the White House, and was said to have run two
miles every morning around the deck of the Mississippi river
steamer on which he spent a holiday. Beneficial effects include
loss of weight, reduction of serum concentrations of fatty
acids, and improved oxygen uptake; but we have little evidence
that these changes will reduce the incidence of myocardial
ischaemia. The most definite benefit appears to be a general
feeling of wellbeing.

Such activities, however, are not without their dangers.
The most dramatic is sudden death associated with un-
accustomed vigorous activity such as squash or badminton
-games which require short, explosive bursts of activity
with high pulse rates for a limited period. The types of exercise
generally regarded as safe are the gentler, longer-lasting
activities such as running, cycling, or swimming. Even these,
however, are not completely devoid of risk. Among the hazards
are lesions of the Achilles tendon and plantar fascia, which
seem to be related both to the type of activity and to inadequate
footwear.
Tendon lesions associated with athletic activity have

recently been reviewed by Williams,' who found that complete
rupture of the Achilles tendon occurred most often in squash
players. At the Mayo Clinic it was the third most common
tendon lesion seen, exceeded only by shoulder cuff tears and
disruption of the quadriceps mechanism.2 In two-thirds of the
patients strenuous physical activity was indicted, such as
skiing, tennis, golf, and volley ball. Hippocrates took a
gloomy view of the lesion, "This tendon if bruised or cut
causes the most acute fevers, induces choking, deranges the
mind and, at length, brings death," but the 20-year experience
at Rochester gives more hope to the sufferer. Early repair
gave good functional results, and this is probably the treatment
of choice in sportsmen. In a series of 66 Achilles tendon
injuries, however, Lea and Smith3 claimed good results with
a careful conservative regimen: immobilisation in a plaster

cast boot for eight weeks and then raising the heel by 2 5 cm
for a further four weeks.

Partial rupture of the Achilles tendon is even more frequent
in sportsmen. The lesion does not result in complete loss of
function, nor is there a palpable break in the tendon. Usually
treatment need be only symptomatic, and surgery is required
only occasionally.

Peritendonitis is common in oarsmen in the extensor
tendons of the wrist; while in runners and footballers again
the site of trouble is the Achilles tendon. There is rapidly
increasing pain and swelling, and often the athlete feels
cracking around the tendon on movement. Reduction of
activity is required, particularly if the condition is not to
become chronic. Local injection of corticosteroids into the
tendon may precipitate rupture.

Plantar fasciitis is another common condition of runners,
and may be associated with radiographic evidence of a heel
spur.4-6 Cushioning the heel is sometimes all that is needed to
control symptoms, but local injections of steroids may also be
given. Rupture of the plantar fascia has recently been reported
for the first time in six athletes,4 of whom five had received
repeated local injections of steroids. The results of studies in
animals have been equivocal in linking steroid injections with
focal necrosis of the collagen in tendons,7 8 but clinical evidence
does suggest a deleterious effect. The six patients were
treated conservatively, with crutches, anti-inflammatory
agents, strapping of the arch, and ice packs, and this regimen
was successful in five. The sixth required excision of a painful
mass and release of the fascia.
These anecdotal accounts show how much of the treatment

of athlctic injuries is still based on clinical judgment. The
present mass enthusiasm for taking exercise will provide
doctors with the chance to study the epidemiological aspects of
tendon and ligamentous injuries in sportsmen and to set up
controlled trials of treatment. These opportunities should
not be lost.
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Regeneration of peripheral
nerves after injury
Despite the considerable advances made during and after the
last world war,1 2 the results of peripheral nerve repair have
remained largely disappointing. Independent function of the
small hand muscles rarely returns; sensibility- is often little
more than protective; and, sadly, painful neuromata are
not uncommon.

Recent advances in the techniques of nerve repair have,
however, encouraged a climate of optimism. The Journal of
Bone and joint Surgery3 has argued that "the results of
meticulous microscopic funicular repair in practised hands
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must show a vast improvement over past methods," and
interfascicular repair is now being described4 as "the treatment
of choice for early incised fresh nerve injuries." These
judgments have far-reaching implications for the way the
NHS should organise treatment of peripheral nerve injuries,
so that their foundations demand careful analysis.
As yet (at least in clinical practice) we cannot influence the

rate at which a damaged nerve fibre regenerates, and we know
little of the peripheral factors which determine the direction
taken by regenerating axon sprouts. Nor do we yet understand
the behaviour or fate of receptors denervated for many months
or years. In these circumstances attempts to improve the
results of treatment have been concentrated on developing
ever more painstaking methods of suture, culminating (with
the advent of the operating microscope) in current fascicular
techniques.

In conventional epineurial repair the cut surfaces can only
be approximated, so that the intraneural elements may be
ill-matched both for spatial alignment and in the quality of
apposition. By contrast, the operating microscope allows
direct and detailed reconstruction of intraneural architecture,
fascicle or fascicle group being united like-with-like. Should,
therefore, nerve repair now become the exclusive province of
those trained in the new techniques ?
Each method has theoretical advantages and disadvantages.

Accurate alignment of fascicles should direct the regenerating
axons into appropriate Schwann cell tubules in the distal
segments, and so should promote their ultimate arrival at the
periphery. Direct fascicular repair may well prove the treat-
ment of choice in cleanly incised wounds when motor or
sensory fibres are concentrated in one or other fascicle group-
as, for example, in the median nerve at the wrist. This
convenient segregation of fibre type is, however, less well
defined in the proximal reaches of a mixed nerve, and here the
advantages of accurate fascicular matching may not outweigh
the inherent disadvantage of placing suture material within
the substance of the nerve.

Cleanly incised wounds are, moreover, uncommon, and at
least some resection of damaged nerve is usually necessary.
In fresh injuries the extent of the damage-and hence the
amount of nerve to be resected-may prove difficult to assess.
It was this dilemma that led to the concept of secondary repair.
Fibrosis is allowed to develop from the original trauma, so
clarifying the extent of the nerve section required. Resection of
a portion of nerve leaves a gap, and traditional methods of
closing it have relied on mobilising nerve stumps to gain some
length combined with flexion of adjacent joints. The micro-
surgeon eschews such methods. Arguing that tension at the
suture line is the single most important factor militating
against a good result, he interposes cutaneous nerve autografts
to unite fascicle or fascicle groups.5 Nevertheless fascicles form
a plexiform pattern within nerve trunks and considerable
interchange may occur over quite short distances of 1-2 cm.6
To match fascicles with confidence may therefore prove
difficult-and the task would be easier if motor and sensory
fibres could be distinguished at the cut surfaces. Histochemical
and electrical stimulation techniques have been devised7 8 to
do this, but they are applicable only to fresh injuries and their
value seems limited. In practice, the microsurgeon has to
depend on his visual skill at matching fascicle groups, and
clearly there is a margin for error.

Against that background, any assessment of the new
technique needs to be based on objective evidence rather than
clinical impressions. No formal comparison has been published,
and designing such a trial is enormously difficult, with so

many variables bearing on the outcome of nerve repair and no
universally accepted standards of assessment or objective
methods of grading function. Motor recovery can at least be
roughly quantified by measurement of power, but available
standard tests of sensibility leave much to be desired. The
Medical Research Council grading allied to two-point
discrimination is widely used, yet Wynn Parry9 and Jabaley'0
have shown that such a static test bears little or no correlation
with sensory function as used by the patient-nor do the
results ofelectrophysiological tests ofsensory recovery correlate
at all with functional results.'1

Understandably, therefore, most workers have turned to
the laboratory. Here the results are conflicting. The results of
early experimental work certainly lent support to the arguments
for fascicular repair,2 '3 but in the light of later, perhaps more
detailed, studies14 15 the issue is not yet resolved.

Reports from Millesi's group in Vienna5 16 seemed to show
that interfascicular autologous grafting could indeed rival
traditional methods of secondary repair, but little comparable
work has been published elsewhere. Nevertheless, Donso
et all' have recently studied the electrical reactions in a series
of patients with nerve injuries repaired by epineurial and
fascicular techniques. Although the numbers were small and
there are few details of group matching, they nevertheless
found evidence of earlier establishment of electrical continuity
after primary fascicular repair compared with primary
epineurial repair. In contrast, electrical continuity was
established more slowly in secondary fascicular grafting than
in traditional secondary epineurial repair. No clear differences
were found between the groups in ultimate recovery.
Hence the relative merits of epineurial and fascicular repair

remain debatable, and clinicians have to make their decisions
on the basis of advice from acknowledged authorities. Sunder-
land'7 believes that "fascicular repair is not the method for all
occasions," contending that it should be reserved for "those
occasions when there is recognisable evidence that con-
ventional epineurial repair would in one way or another favour
the serious loss of regenerating axions outside funiculi and
into foreign endoneurial tubes. It is contraindicated where the
lesion is one of clean severance or when the funiculi at the
nerve ends are crowded with no branch fibre localisation
worth exploiting."

Millesi's'8 advice shows some agreement. He favours
epineurial repair in cleanly incised wounds without the loss
of tissue. He also extends the argument to secondary repair,
selecting his technique according to the fascicular pattern of
the nerve to be repaired. In these cases, he believes, fascicular
repair should be reserved for those nerves having a poly-
fascicular structure, in which separate fascicles or groups of
fascicles may be readily defined.
The common denominator of these two philosophies is

selectivity, and that implies that patients with nerve injuries
should be gathered together in specialist centres. We should
then have sufficient case numbers for statistical analysis and
objective functional assessment. In such a setting, too, nerve
repair would be performed to acceptably stringent standards.
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Cystic fibrosis in adults
Cystic fibrosis is the commonest semilethal genetic disorder
in Caucasians. Its gene frequency is about 1:20 and it is
transmitted as an autosomal recessive trait. Thus roughly one
in every 2000 children is born with the disease, girls and boys
in equal numbers. The disease is less common in blacks and
mongoloid people.
The biochemical sequence that leads to widespread dys-

function of exocrine glands has yet to be determined. Broncho-
pulmonary disease associated with intractableinfection remains
responsible for most of the illness and death: the death rate
has fallen greatly since cystic fibrosis was first described by
Dorothy Anderson 40 years ago,' so that mean survival has
increased to more than 15 years from diagnosis. This improve-
ment, which is due to earlier diagnosis and better management
in special units, has led to increasing numbers of adolescents
and adults with differing degrees of lung disease, pancreatic
dysfunction, and other manifestations of cystic fibrosis.

Cystic fibrosis in adults has been the subject of an extensive
review of 307 cases of published accounts by di Sant' Agnese
and Davis,2 comprising 75 of their own cases, all over 18
years of age, and 232 further patients from North America,3
Britain,4 and Australia.5 They also included another 86 cases
which emphasised certain aspects of the disease. As in children,
in adults bronchopulmonary disease dominates the clinical
picture, though there are fewer symptoms of intestinal
malabsorption. This progressive bronchopulmonary disease
eventually results in respiratory insufficiency and terminal
cardiorespiratory failure.
We still do not know the cause of the changes in the lungs.

No clear-cut defect in host resistance has yet been shown, but
impairment of the characteristics of mucus flow is presumed
to be an important factor in the infection, which can never be

eradicated. Mucoid strains of Pseudomonas aeruginosa and
Staphylococcus aureus remain the dominant bacterial pathogens,
but Haemophilus influenzae and Klebsiella sp are also important.
In the patients reviewed by di Sant' Agnese and Davis
bronchopulmonary disease was manifested by clubbing of the
fingers, which was almost universal (though hypertrophic
pulmonary osteoarthropathy was rare); 60 "0 had trivial
haemoptyses, but fortunately only 700 had massive ones.
Spontaneous pneumothorax, sometimes bilateral, affected
16"o. Sinusitis is said to be very common, and nasal polyps
were detected in 480°.

Pancreatic insufficiency was recorded in 950' 0 of the patients,
but the older ones needed little dietary restriction and some
seemed to thrive without pancreatic replacement. Although
only moderately reducing steatorrhoea, pancreatic extracts
may reduce the loss of bile acids and consequently the liability
to gallstones. Rarely pancreatic function may be preserved, but
these patients may suffer from recurrent acute pancreatitis.
Diabetes was relatively uncommon, but glucose intolerance
was demonstrated in at least 40(O. Intestinal obstruction was
recorded in 21'0 of patients. It was usually due to the
equivalent of meconium ileus (less commonly to intussuscep-
tion), the contents of the gut being solid or semi-solid when
they should have been fluid. Such changes can be distinguished
only by contrast radiography, and, after the lung complications,
they present the greatest problems in management and
treatment. Fortunately most patients with these features
respond to medical measures. Cirrhosis of the liver, often with
portal hypertension and cholelithiasis, was recorded in 500
and 12",, of cases respectively.

Ninety-five per cent of males have aspermia due to failure of
development of the vas deferens, epididymis, and seminal
vesicles. Many pregnancies have been reported in women with
cystic fibrosis but they are often associated with permanent
deterioration in lung function.

Despite the obvious handicap and emotional and social
strains in all four series, adolescent and adult patients with
cystic fibrosis not only did well at school and at work but
managed to fit in well in their social framework. As cystic
fibrosis has become the commonest cause of chronic broncho-
pulmonary infection under the age of 30, physicians, especially
those in thoracic units, will find this review by di Sant' Agnese
and Davis extremely useful for its critical review both of the
clinical features in adults and of management and treatment.
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