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Replantation
Almost 20 years ago the successful replantation of an

amputated arm in a 12 year old boy heralded the age of
clinical replantation surgery.' At that time the scope of the
technique was limited by the size of blood vessels which
could be joined reliably. More recently developments in
optical technology, microinstruments, sutures, and needles
have made it possible for surgeons to anastomose small vessels
and nerves so that digital replantation in man has now become
commonplace-as predicted after the early successes.2 Interest
was particularly stimulated when the large numbers of
replants performed in China became known.3

Several large series have now been reported, with success

rates ranging from 570o to 920 *4-9Success should be judged,
however, from the degree of functional restoration rather than
by survival of the part alone, since this should now be a

matter of course in properly selected cases.

The decision to replant or to amputate should be made by
a surgeon experienced in these techniques after seeing the
patient. Factors to be considered include the patient's wishes;
level of amputation; type of injury-clean laceration, crush,
or avulsion-the patient's age and occupation; and the
presence of any coexistent disease.
The duration of ischaemia is not critical for digits, which

may be successfully revascularised 24 hours after injury. In
contrast, the ischaemic period is vital for more proximal
amputations, since the affected muscle is quickly damaged by
anoxia. If revascularisation is delayed for more than four to

six hours the toxins released may cause severe symptoms or

even death when the circulation is restored. In all cases the
safe ischaemic time may be prolonged by transporting the
part in a clean plastic bag inside a second bag containing ice.
The final decision may not be made until an initial exploration
has been carried out.
The many technical difficulties that may be encountered

make specific training necessary for surgeons undertaking this
work. The initial operation may be only the first in a planned
treatment programme. Stabilisation of the skeleton, which
must be rigid, is usually achieved by internal fixation, the
bones being shortened if necessary. If joints are damaged they
will need to be repaired or arthrodesed, and severed tendons
and muscles have to be reapproximated. Vessels should be
anastomosed in a ratio of two veins for each artery, reversed
vein grafts being mandatory when there has been extensive
vascular injury. Nerves are usually repaired directly, but a

graft may be required. Finally, adequate skin cover is vital.
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If the edges of the wound cannot be closed without tension
skin grafts or a suitable flap must be provided.
The replanted part should be closely mohitored during the

early postoperative period and corrective measures taken at
the first sign of vascular insufficiency. This may require a
positional adjustment, release of constrictive dressings, or
surgical exploration with refashioning of anastomoses and
perhaps the insertion of vein grafts.

Since this type of surgery is extremely demanding of time,
manpower, and equipment, it should be undertaken only in
specialist units. In addition to the surgical team and micro-
surgical equipment an anaesthetic service providing regional
anaesthesia is invaluable. The operation may be prolonged and
occupy many hours of theatre time. Sufficient nursing staff
should be available to avoid undue fatigue, and a theatre
must be kept free so that the wound may be re-explored at
short notice during the postoperative period. After the initial
procedure, rehabilitation necessitates particular skill from
specifically trained physiotherapists, occupational therapists,
and technicians with access to workshops for the manufacture
of splints.

In assessing the functional outcome of replantation the
results should be compared not with a normal limb but with
the alternative-namely, amputation. Replantation has proved
its value for the arm and hand. The more distal the site, the
more complete the functional recovery. Young patients have a

particularly good prognosis, especially as regards return of
sensation. An attempt should always be made to replant a
thumb because the function of the hand is so severely com-
promised without it. Similarly, if all four fingers are lost,
some or all of them should be replaced to provide at least a
pinch grip. Single finger injuries may be regarded more
critically, but for most hand functions young patients will
use a distally replanted digit very well.10 The most important
factor is whether a satisfactory proximal interphalangeal joint
can be retained. A partially amputated finger should always
be revascularised, there being no justification for a patient
losing a digit simply because of inadequate circulation.
The complications of replantation of digits include in-

tolerance of cold, stiffness, and anaesthesia. The first is almost
universal but is not usually disabling; the second is largely
related to the level of injury and the motivation and cooperation
of the patient with rehabilitation; and the main factor
governing sensory recovery is the patient's age-in those below
16 it is almost always good, in those over 50 it is almost always
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bad, with variable results in between. Amputation of a digit
is sometimes thought to produce a quicker return to work for
the patient than replantation, but this is not borne out by
published results."'
The outlook in the leg is less clear. Functional results are

often poor if a leg is replanted. Nevertheless, filleting may
produce useful soft tissue which may be used as a vascularised
free transfer for cover of the stump,'2 so avoiding unnecessary
shortening and retaining a site of election for amputation.
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Recognising placental
steroid sulphatase
deficiency
Placental sulphatase deficiency and X-linked ichthyosis are
almost certainly two manifestations of the same inborn error
of metabolism. The defect is relatively common, occurring in
one in 5000-10 000 of the population, and its clinical conse-
quences are therefore likely to be encountered by most general
practitioners, dermatologists, and obstetricians. The inborn
error of metabolism is due to an absence on the endoplasmic
reticulum of the cell of sulphatase activity at near neutral pH.
During pregnancy women with the disorder fail to metabolise
fetal steroid sulphates to oestrogens in the placenta. Plasma
concentrations of oestrone and oestradiol are 10-400,, of
normal and of oestriol 5°0 or less. Values for total urinary
oestrogens do not exceed 20 ,umol (5 8 mg),/24 h in the last
three months of pregnancy.

Placental sulphatase deficiency was first described in 1969,1

but not until 19762 3 were affected infants noticed to develop
the skin scaling of ichthyosis. We now know that infants with
placental sulphatase deficiency have a deficiency of the enzyme
in skin fibroblasts and other tissues and they develop X-linked
ichthyosis. Corneal dystrophy has been described in patients
with X-linked ichthyosis and some female carriers.4
The gene coding for steroid sulphatase has been mapped to

the short arm of the X chromosome at the Xg blood group
locus and shares with it the phenomenon of escaping random
inactivation (Lyonisation). Normal women have therefore
nearly twice the enzyme activity of normal men and obligate
heterozygous women.
A series ofdetailed reviews on placental sulphatase deficiency

and X-linked ichthyosis have recently been published.58
Eighty four cases, including 33 added by Taylor5 from Britain,
were compared, giving a clear picture of the clinical effects and
providing guidelines on practical approaches to diagnosis and
treatment.
The defect is usually detected as placental sulphatase de-

ficiency in pregnant women after the finding of a low oestrogen
concentration in maternal plasma or urine. Most centres per-
form such measurements only in response to identified risk
factors, so it is not surprising that more women with placental
sulphatase deficiency have pregnancies "at risk" than in the
population as a whole. In fact no clear association ofan obstetric
risk has been established with placental sulphatase deficiency
except at parturition. The onset of labour tends to be delayed
and, most strikingly, the cervix frequently fails to soften and
dilate-"cervical dystocia"-even after prolonged labour. The
result is a high frequency of caesarean section. The response to
myometrial stimulants has been reported as poor on a few
occasions. Post partum, the only clearly established consequence
of the enzyme defect is that the boy infants have scaly skins.
How should obstetricians take account of placental sulpha-

tase deficiency ? Firstly, at the antenatal booking clinic they
should ask specifically for a family history of a dry scaly skin
in males starting in infancy. If the patient gives a history of a
difficult or prolonged labour or late onset of labour associated
with the production of a boy these are further pointers from
which the condition may be suspected. If the history is sugges-
tive total oestrogen excretion should be determined at 30-32
weeks of pregnancy. A value < 20 ,umol 24 h on two occasions
in the absence of treatment with antibiotics, corticosteroids,
or corticotrophin, with normal intrauterine growth and amnio-
tic fluid volume, and with no fetal abnormalities as determined
by ultrasound or other techniques warrants examination of
urine for sulphated oestrogen precursors by capillary gas
chromatography. High concentrations are diagnostic of placen-
tal sulphatase deficiency. Other approaches include the de-
hydroepiandrosterone sulphate loading test, which examines
the conversion in vivo of the infused steroid to oestrogens. The
diagnosis can be confirmed enzymologically from a sample of
placenta.7 Placental sulphatase deficiency is by far the most
common cause of very low oestrogen excretion. If the disorder
is excluded, then adrenocortical hypoplasia should be suspec-
ted; analysis of the amniotic fluid steroids may be a practicable
means of diagnosis for this defect,9 which is usually fatal in
the newborn period if untreated. Low concentrations of 17-
oxogenic steroids are also compatible with hypoplasia.

Experience suggests that obstetricians are justified in delay-
ing intervention in pregnancies complicated by placental
sulphatase deficiency until there is clear evidence of post-
maturity. Early delivery is definitely not indicated by the very
low concentrations of oestrogens, since they are not associated
with risks to the fetus. Great care should be taken to avoid an

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.287.6384.1 on 2 July 1983. D

ow
nloaded from

 

http://www.bmj.com/

