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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.

BARRY JONES
Senior registrar in plastic surgery

PAUL SMITH
Consultant plastic surgeon

DOUGLAS HARRISON
Consultant plastic surgeon

Regional Plastic and Jaw Surgery Centre,
Mount Vernon Hospital,
Northwood,
Middlesex

'Malt RA, McKhann CF. Replantation of severed arms. JAMA 1964;
189:716-22.

2 Buncke HJ Jr, Schulz WP. Experimental digital amputation and re-
implantation. Plast Reconstr Surg 1965 ;36 :62-70.

3 The American Replantation Mission. Replantation surgery in China.
Plast Reconstr Surg 1973;52:476-89.

4 Weiland AJ, Villarreal-Rios A, Kleinert HE, Kutz J, Atasoy E, Lister G.
Replantation of digits and hands: analysis of surgical techniques and
functional results in 71 patients with 86 replantations. J Hand Surg
1977;2:1-12.

Chen CW, Qian YQ, Yu ZJ. Extremity replantation. World J Surg
1978 ;2 :513-24.

6 Tamai S. Digit replantation. Analysis of 163 replantations in an 11 year
period. Clin Plast Surg 1978;5:195-209.

McLeod AM, O'Brien BM, Morrison WA. Digital replantation: clinical
experiences. Clin Orthop 1978;133:26-34.

Biemar E. Digital replantation. In: Jackson IT, ed. Recent advances in
plastic surgery. Edinburgh: Churchill Livingstone, 1981:45-66.

Tanner NSB, McGrouther DA, Webster MHC. Survival after replanta-
tion. Br MedJ3 1982;285:1481-3.

l" May JW Jr, Toth BA, Gardner M. Digital replantation distal to the
proximal interphalangeal joint. J Hand Surg 1982;7:161-6.

Jones JM, Schenck RR, Chesney RB. Digital replantation and amputation
-comparison of function. J Hand Surg 1982;7:183-9.

12 Jupiter JB, Tsai T-M, Kleinert HE. Salvage replantation of lower limb
amputations. Plast Reconstr Surg 1982;69:1-8.

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.287.6384.2 on 2 July 1983. D

ow
nloaded from

 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL VOLUME 287 2 JULY 1983 3

incorrect assessment of fetal growth rate or risk. If labour has
not occurred by 40-41 weeks of gestation, the cervix should be
examined to assess its favourability and so help choose between
a trial of labour and operative delivery. Obstetric guidelines
must be tentative, because no one obstetric team has yet
accumulated enough experience based on consistent obstetric
practice to justify any conclusions. The difficulties of accumu-
lating clinical experience can be overcome by referral of the
problem to the local team with most skill and interest in the
condition.I0
The general practitioner and the paediatrician must be told

that placental sulphatase deficiency was found in the pregnancy,
so that when the skin changes develop they are treated with
topical urea, an appropriate treatment for ichthyosis. Topical
corticosteroid treatment is unnecessary and its continued use
might reduce growth. The reptilian appearance of the skin in
X-linked ichthyosis has been well illustrated4 11 and may sug-
gest the diagnosis. The onset of the condition in a boy in the
first year of life and its relative constancy thereafter provide
one clue, especially ifabout halfofthe other males in the family
are affected in a fashion consistent with X linkage. Another
clue should be the obstetric history. The correct dermatological
diagnosis may be difficult to make on clinical grounds.
Between 25 and 100 patients with placental sulphatase

deficiency or X-linked ichthyosis can be expected in a popula-
tion of 250 000 to 500 000 served by one British district general
hospital, so that there is a large potential load of diagnostic tests.
Unfortunately, there is no validated easy diagnostic method for
X-linked ichthyosis suitable for routine clinical biochemistry
laboratories. Enzyme assays on skin or cultured skin fibro-
blasts' are relatively complex and expensive. Recently,
cholesterol sulphate measurements have been used.'2 The
relatively high incidence of this deficiency and its clinical
features suggest that appreciable benefit should come from the
provision of some means for precise diagnosis. This is already
practicable in obstetrics but difficult in dermatology. What re-
main to be determined are the most effective means of improv-
ing the clinical care of affected patients. At very least, however,
the documented experience available should help doctors
reach a tentative diagnosis on purely clinical grounds.
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Renal failure after contrast
radiography
Twenty years ago most doctors came to believe that patients
with impaired renal function should not be investigated by
intravenous urography. The procedure was thought unlikely
to provide adequate detail for diagnosis and also to be possibly
harmful. These doubts disappeared with the use of larger
doses of better contrast medium, more rapid injection, and
the use oftomography. Even in patients with severely impaired
renal function or very raised blood urea concentrations
intravenous urography can and often does give information
of diagnostic or therapeutic importance.1 2 In addition to
nephrcgrams to show the kidneys and pyelograms to show
the collecting systems even blood vessels can be shown if the
contrast agent is injected into the vascular system quickly at
high concentration. In part, this change in view is due to an
increased awareness of the importance of the nephrogram.3 4
Nevertheless, the earlier concern about whether contrast
agents cause toxic renal damage seems to have persisted,
especially in the United States, and several recent studies have
reawakened that anxiety. Concern about toxicity may cause
some clinicians or radiologists to delay an investigation that is
likely to show the nature of a problem-and their patients may
deteriorate undiagnosed and untreated.

So how dangerous are the contrast agents in current use ?
In any series of sick patients some will develop acute renal
failure, either as an associated "idiopathic" event or from one
of several types of adverse reactions to drugs.5 The occasional
patient who develops renal failure after examination with
contrast medium does not prove that the agent caused the
renal impairment, but the association should not be dismissed
as coincidental simply because proof of causation is difficult
to obtain.
A recent paper from the United States reports a prospective

study of patients having angiography performed to visualise
structures other than the kidney.6 In some of these patients
(mostly those with pre-existing renal dysfunction) the
techniques and the doses used reduced renal function, and
in some patients this renal dysfunction caused morbidity.
The investigators looked at the plasma creatinine concentra-
tion, the urine deposit, and a late x ray film of the renal areas.
(The plasma creatinine concentration was considered as
reported and also as the logarithm but not as the more
physiologically logical reciprocal.) Not surprisingly, those
patients with initial high concentrations of creatinine proved
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