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been reported to improve on arthroscopic examination.l?
There is a difference of opinion whether the knee should be
explored and debrided at the time of osteotomy or later. We
have not combined arthrotomy with osteotomy as we believe
that exploration and debridement does not improve on the
results achieved by osteotomy alone.

Medial open wedge HTO yields results comparable to
other techniques and has many advantages. It is safe and
simple and the correction can be made accurately. The
surgical approach is limited and the morbidity is thus not
severe and there are few local complications. The osteotomy
is under compression and enhances healing and stability by
the action of the quadriceps anteriorly, the medial collateral
ligament and medial hamstrings posteromedially and the
lateral collateral ligament and biceps posterolaterally. Internal
fixation is not necessary. Release of the superficial medial
collateral ligament and incision or repair of the semitendinosus,
sartorius and gracilis is not necessary. 8 Laxity of the medial
joint structures, inherent in medial compartment OA is
corrected. The neurovascular!' complications of fibular
osteotomy? (peroneal nerve palsy!' and injury to the anterior
tibial vessels leading to compartmental syndrome") are not
encountered. Taking the graft from the iliac crest results in
some pain in the postoperative period but this improves with
time. The teeter effect'! which can occur with a lateral
closed wedge does not follow a medial open wedge HTO.
There is no danger of postoperative restriction of knee move-
ments. The bicompartmental involvement (of the PF joint),
as well as the symptoms that follow lateral closed wedge
osteotomy because of change in weight-bearing, can be
treated simultaneously by combining anterior tibial tubercle
elevation with the index procedure.
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Iron stores in patients on haemodialysis after
renal transplantation
G. T. JOHN, M. CHANDY, P. P. THOMAS, J. C. M. SHASTRY, C. K. JACOB

ABSTRACT
Background. Patients with chronic renal failure receive

iron orally and parenterally which can lead to iron overload.
However, iron deficiency is common among Indians and it
is not known whether the Indian dialysis and transplant
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patient runs a similar risk of iron overload. The iron status
is best quantified by measuring serum ferritin levels when
there is no intercurrent inflammatory process. We used this
method to assess the iron stores in a random sample of
the Indian population on our dialysis and transplantation
programme.

Methods. Serum ferritin assay was done using ELISA on
samples obtained from 24 patients at entry to dialysis,
before renal transplant surgery and 3 to 6 months following
the surgery. All patients received 120 mg of elemental iron
orally and third party transfusions according to a fixed
protocol.
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Results. None of the patients had iron deficiency despite
low haemoglobin values. Fifteen patients at entry, 12 out of
16 pre-transplant and 10 out of 17 post-transplant patients
had evidence of iron overload. Three patients developed
iron overload during the period of observation and 6 of
the 10 who entered the programme with evidence of iron
overload continued to have iron overload.

Conclusion. Indian patients with chronic renal failure have
evidence of iron overload similar to those in developed
countries. Oral iron supplements in Indian patients are
therefore unnecessary.
Natl Med J India 1993;6:108-10

INTRODUCTION
Iron storage in patients on chronic haemodialysis and reci-
pients of renal allografts have been well studied in western
countries' and a high prevalence rate of iron overload has
been seen in both groups. In India, most.patients in end stage
renal failure are dialysed only for short periods, preparatory
to renal transplantation. The majority receive oral supple-
ments as well as blood transfusions as a form of immuno-
modulation. As the majority of Indian subjects are iron
deficient- and it is not known whether iron overload occurs
in them, we conducted a prospective pilot study to determine
the iron stores in patients on dialysis and before and after
renal transplantation.

PATIENTS AND METHODS
We studied 24 out of the 47 patients who entered our dialysis
programme over a 3-month period excluding those with
(i) intercurrent infections such as hepatitis, urinary tract
infection and tuberculosis, (ii) evidence of overt blood loss
or haemolysis, and (iii) fever or rejection episodes. Blood
samples were taken during the first and last weeks of
haemodialysis and 3 to 6 months after renal transplantation
and the following estimations were carried out-haemoglobin
level, examination of a peripheral blood smear, reticulocyte
count, liver function tests and serum iron and iron binding
capacity. Serum ferritin was assayed using ELISA (Enzyrnun-
Test Ferritin, Boehringer Mannheim, Germany). The
standard reference ranges provided in the kits were used.
Accordingly in men ferritin levels higher than 440 ng/ml and
in amenorrhoeic women ferritin levels more than 300 ng/ml
were considered to be indicative of iron overload. HLA
typing was done using the microcytotoxicity technique.
Patients on haemodialysis were given iron supplements in a
dose of 120 mg of oral elemental iron daily and a careful
history taken of blood transfusion and previous oral iron
supplementation. As a part of the transplant protocol all
prospective renal transplant recipients were given third party
blood transfusions as packed cells if they had not received
them before entry into the programme. Patients who had a
haplo-matched donor would receive a total of 5 units;
paediatric recipients and those who had 'full house' identical
donors received 3 units each. Additional transfusions were
given only if these were medically indicated.

Of the 24 patients, there were 23 adults of whom 19 were
males. Their mean age was 28.5±9 years. All patients
had blood samples taken at entry. Because of intercurrent
infections only 16 were studied before transplantation and
17 afterwards. All patients received renal allografts from
living-related donors.

RESULTS
On cross-sectional analysis at the three sampling points,
15 out of 24 at entry, 12 out of 16 before and 10 out of 27
patients after transplant had evidence of iron overload
(Table I). The rest were iron replete. Prospectively, of the
7 patients with initial normal iron stores, 3 developed iron
overload and of the 10 patients who had initial iron overload,
6 remained so after transplantation. Those who had
developed iron overload had the transfusions within a period
of 140±73 days while the ones without iron overload
received transfusions within a period of 210±124 days. The
patients' allelles were A3, A7, B14. All the 24 patients were
found to have received oral iron supplements at entry into
the programme and 12 had been given blood transfusions
elsewhere.

The haemoglobin levels at entry were below normal for
both normal and iron overload groups. The post-transplant
serum creatinine at the time of ferritin estimation was
1.7±0.6mg/dl.

DISCUSSION
None of the dialysis and renal transplant patients studied had
iron deficiency. On the other hand a number of them had
iron overload, both at entry to dialysis and before renal trans-
plantation. The iron replete or overloaded state may be due
to prior iron supplementation and/or blood transfusions. The
rapidity of blood transfusions rather than the number of
transfusions may have accounted for the development of iron
overload in patients who had normal ferritin levels at the

TABLEI. Haemoglobin, ferritin levels and total number of
transfusions at entry (E), before (BTx) and after (ATx)
transplantation

S. Age Sex Haemoglobin Ferritin Transfusions
No. (years) (g/dl) (ng/ml) (units)

E BTx ATx E BTx ATx E BTx ATx

1 26 M 6.4 7.4 10.4 360 800 500 5 7 9
2 25 M 4.1 5.3 7.9 500 300 250 0 6 8
3 40 M 9.1 12.7 9.9 530 470 800 0 5 7
4 26 M 7.4 7.6 10.8 1080 410 500 2 3 6
5 14 M 7.4 7.6 14.0 155 230 80 2 4 6
6 36 F 4.6 7.1 13.0 350 510 365 0 3 7
7 20 F 6.6 5.3 10.5 275 390 500 0 5 7
8 17 M 10.4 11.3 11.2 63 800 500 0 5 7
9 29 M 4.4 7.6 17.5 430 500 42 0 3 7

10 26 M 6.9 7.8 - 415 510 - 8 11 13
11 23 F 6.6 8.1 - 330 400 - 0 5 7
12 28 M 4.6 5.5 - 640 600 - 0 5 7
13 34 M 7.8 5.3 - 510 800 - 1 6 8
14 38 M 4.9 6.4 - 630 800 - 2 5 7
15 34 F 5.3 7.8 - 570 800 - 2 5 7 ,
16 31 M 7.6 8.7 - 800 800 - 0 3 5
17 32 F 6.0 - 9.6 800 - 800 4 5 8
18 21 M 9.1 - 11.5 800 - 385 5 5 7
19 54 M 9.9 9.3 500 - 470 5 5 7
20 23 F 5.8 7.8 800 - 325 5 5 7
21 35 M 8.4 - 12.2 255 - 235 0 5 6
22 20 M 9.1 - 13.8 500 - 175 9 9 11
23 16 M 9.1 - 13.6 160 - 310 0 5 8
24 35 M 6.8 - 13.6 610 - 500 0 5 7
Normal ferritin values: men 20--440ng/ml; amenorrhoic women 3(}'-300ng/ml
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initiation of dialysis since there is a tendency to lose iron on
dialysis because of blood loss ..

Serum ferritin assay has been found to correlate with the
magnitude of body iron stores if inflammatory disease,
hepatitis and an increased red cell turnover are excluded.'
Serum ferritin is the most reliable laboratory test for
monitoring iron load in patients receiving multiple trans-
fusions." Since the patients were screened and followed up
with ferritin estimations after excluding those with hepatitis,
it is possible that this study missed some who had elevated
liver enzymes due to secondary hepatic haemochromatosis.

This pilot study demonstrates the need for large long term
prospective studies to evaluate the distribution of iron stores
in our dialysis and transplant population. It is not known if
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the initial iron overload will disappear after transplantation.
In the context of iron overload and lack of evidence of iron
deficiency, we suggest that routine oral iron supplementation
in Indian patients receiving mandatory blood transfusions is
unnecessary.
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Iodine deficiency in adolescents from Bombay slums
NINA S. DODD, A. M. SAMUEL

ABSTRACT
Background. Iodine deficiency may be associated

with endemic goitre, lowered levels of circulating thyroid
hormone and suboptimal brain function. We studied iodine
deficiency, thyroid status and scholastic performance in
866 (416 girls and 450 boys) adolescents from the slums of
Bombay.

Methods. We examined 866 adolescents (416 girls and
450 boys) to determine the presence of goitre. Circulating
levels of T3 and T4 were estimated by radioimmunoassay
and of thyroid stimulating hormone by the immunoradio-
metric assay technique. Their scholastic performance
was assessed by the average marks obtained in the last
examination.

Results. The prevalence of goitre was 56% in both
boys and girls. The visible goitre rate was also similar
in boys (9.8%) and girls (10.6%). We found no significant
difference in the mean urinary iodine excretion and urinary
iodine to creatinine ratio between boys and girls, but the
mean serum T3 and T4 levels were lower in girls than in
boys, while the thyroid stimulating hormone levels were
higher. The mean thyroid hormone levels were consistent
with normal thyroid function. With an increase in the size
of goitre, there was a decrease in urinary iodine excretion,
urinary iodine to creatinine ratio, T3 and T41evels while the
thyroid stimulating hormone levels increased. The scholastic
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performance of the adolescents with goitre was poor. Forty-
eight per cent of them obtained less than 50% marks and
their academic grades showed a significant association
with thyroid stimulating hormone levels.

Conclusion. Goitre has a high prevalence among
adolescents in the slums of Bombay. This can be attributed
partly to the increasing demand for iodine at puberty which
cannot be satisfied with the limited amounts available in
food. The children also show a poor scholastic performance.
Mild iodine deficiency can be easily controlled by encourag-
ing the use of iodized salt in adolescents.
Natl Med J India 1993;6:110-13

INTRODUCTION
Iodine deficiency in children and adolescents is character-
istically associated with endemic goitre. Its prevalence
increases with age, reaching a maximum after the first decade
of life.! There is increasing evidence of suboptimal brain
function in subjects with goitre and lowered serum T4 levels
which improves following the correction of iodine deficiency. 2

Recent surveys on the prevalence of iodine deficiency dis-
orders (100) in India indicate that it is not only widespread
in the goitre belt, but is also frequently encountered in the
plains of India and even in the coastal, regions. 3 As the diets
in urban slums are qualitatively and quantitatively inadequate ,4

it is likely that the high requirements of iodine during
adolescence may not be satisfied."

The present study was planned (i) to assess the iodine
status of adolescents from urban slums and to study the
prevalence of 100, and (ii) to study the association (if any)
between their iodine status, scholastic performance and
nutritional conditions.


