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Reducing the allergenic Reducing the allergenic 
hexavalent chromium in leather to hexavalent chromium in leather to 
hypoallergenic trivalent chromium hypoallergenic trivalent chromium 
for prevention of leather dermatitisfor prevention of leather dermatitis

Sir,
Leather is used to make footwear. Chromium is used during 
tanning to convert putrifiable protein to nonputrifiable 
protein. Unfortunately chromium is the most common 
allergen in leather footwear.[1] As hexavalent chromium can 
penetrate the skin,[2] it causes allergy although chromium 
reduced to its trivalent form is less allergenic. If it is possible 
to reduce all hexavalent chromium in leather to the trivalent 
form, leather will be less allergenic in a patient sensitive to 
chromium. Ferrous sulfate has been used in cement, to make 
the chrome in cement hypoallergenic.[2]

Diphenyl carbazide (DPC) spot test detects hexavalent 
chromium but does not detect trivalent chromium.[2] We were 
able to detect hexavalent chromium in leather by using the 
DPC spot test and then were able to reduce chromium to its 
trivalent form by using vitamin C.

A small piece of leather was taken and one drop of 2N 
sulphuric acid (H2SO4) was added. Two minutes later, one 
drop of DPC was added. Appearance of purple colour [Figure 
1] indicated the presence of hexavalent chromium. Two small 
pieces of the same leather were taken and one piece was 
placed overnight in freshly prepared 5% vitamin C solution 
and the other in distilled water. On the following day, the 
leather pieces were removed and allowed to dry. DPC spot 
test was done on both the pieces. The spot test was positive 

in the leather treated with distilled water but negative in the 
piece soaked in vitamin C [Figure 2] thus confirming that the 
chromium was reduced to its trivalent form. 

However, it is possible that the trivalent form of chromium 
in leather may re-convert to the hexavalent form if made into 
shoes. This could be because of heat and sweating or other 
factors that may operate within shoes. To prove that trivalent 
chromium is stable once formed, a larger piece of leather 
made from the hide of cows was obtained and all the tests 
herein described were performed using the same leather. Six 
pieces of the leather measuring 5 x 1 cm was taken and three 
pieces were soaked in vitamin C and 3 pieces in distilled water 
and allowed to dry as described. Two pieces of leather-one 
soaked in vitamin C and the other in distilled water were 
stuck to the inner surface of the heels of two volunteers’ 
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Figure 1: Untested leather and leather testing positive to 
chromium by diphenyl carbazide (DPC) spot test

Figure 2: DPC spot test: negative in vitamin C-treated leather and 
positive in leather soaked in distilled water
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shoes and to the inner surface of the sandal strap of the 
third volunteer. The pieces were left in place for one week 
during which period, the volunteers used the shoes routinely. 
A small piece of leather 1 x 1 cm in size was removed after 
one week from each of the six pieces and subjected to spot 
testing with DPC. Of these six pieces of leather, all the leather 
pieces soaked in distilled water tested positive, two pieces 
of leather soaked in vitamin C were negative, but one piece 
showed a weakly positive, purplish discoloration. Our study 
proves that freshly prepared vitamin C solution is capable of 
making leather hypo-allergenic by converting the hexavalent 
chromium to trivalent chromium. The weekly hexavalent 
chromium-positive reaction seen in one piece could be due 
to the leaching effect of sweat from shoes into the vitamin 
C-treated leather.
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Nicolau’s syndrome following Nicolau’s syndrome following 
diclofenac administration: A report diclofenac administration: A report 
of two casesof two cases

Sir,
Nicolau’s syndrome (NS) is a rare injection site reaction, 
following intramuscular administration of drugs, with varying 
degrees of tissue damage. It is also synonymously described 
as embolia cutis medicamentosa[1] and livedoid dermatitis.[2] 
NS is characterized by development of an acute, severe pain 
and a localized erythematous rash following intramuscular 
injection. Subsequently cutaneous, subcutaneous and even 
muscular necrosis with a pale marble-like livedoid pattern 
results.[2] We report here two cases of NS following diclofenac 
administration. 

Our first case was a 29 year-old man admitted with a history 
of snakebite, referred from the medicine department for 
evaluation of a painful ulcer over the right gluteal region. 
He had received two intravenous infusions of antivenin and 
an intramuscular (intragluteal) injection of diclofenac. After 
receiving diclofenac, he immediately noticed severe pain 
followed by blistering and ulceration.

Cutaneous examination showed a large tender, nonindurated 
ulcer with necrotic eschar covering almost the entire right 
gluteal region with minimal extension to the left [Figure 1]. 
There was no regional lymphadenopathy. Other cutaneous 
and systemic examinations were normal. Complete hemogram 
including bleeding time, clotting time and urine examinations 
were normal. Chest X-ray, blood urea, serum creatinine, liver 
function tests, creatine kinase, were normal. Venereal disease 
research laboratory (VDRL), human immunodeficiency (HIV)-
1 and 2 tests were negative. Culture from the ulcer showed 
growth of Staphylococcus aureus sensitive to ciprofloxacin.

The patient was treated with surgical debridement, sterile 
dressings, analgesics and oral ciprofloxacin 500 mg twice 
daily for 14 days. The ulcer healed completely with scarring 
in 14 weeks. 

Our second case was a 70 year-old man who presented with 
a painful red lesion over the left gluteal region of three days’ 
duration. He had received an intramuscular (intragluteal) 
injection of diclofenac sodium for arthralgia prior to the 
onset. He noticed pain at the injection site immediately, 
followed by the development of the painful red lesion. There 
was no other drug intake or systemic illness.

Cutaneous examination showed a solitary, tender, 
nonindurated, nonblanchable, livedoid patch with dendritic 
extensions over the left gluteal region [Figure 2]. There 
was no regional or generalized lymphadenopathy. Other 
cutaneous and systemic examinations were normal. Routine 
hematological and urine examinations were normal. Blood 
VDRL, HIV-1 and 2, liver function tests, blood urea, serum 
creatinine, creatine kinase were normal. Skin biopsy showed 
thrombosis of blood vessels consistent with NS. The patient 
was started on analgesics and topical betamethasone 
ointment twice daily. Ulcer and crusting was noted in a week 
and he was further managed conservatively with analgesics 
and sterile dressings. The lesion completely healed in ten 
weeks with atrophic scarring.

First described by Freudenthal in 1924 and Nicolau in 1925,[1] 
NS was recognized as an adverse effect of bismuth salts 
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