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Abstract 

Chronic venous insufficiency (CVI) leads to
skin changes with dermal hemosiderin deposi-
tion. We studied the presence of hemosiderin
in the urine to assess if this could be used as a
biochemical marker for CVI. Hereby we pres-
ent a case control study conducted in a tertiary
care centre in South India. There were 100
cases with evidence of advanced CVI (the
Clinical-Etiology-Anatomy-Pathophysiology
classification: C5, C6) confirmed by duplex
scanning. Controls were 50 patients with leg
ulcers due to other etiologies. All patients were
subjected to urinary hemosiderin testing. In all
100 patients with CVI (C5 and C6 disease)
axial venous reflux was confirmed by duplex
ultrasound. Superficial venous reflux was
noted in 71% of patients and deep venous
reflux in 54.%. Primary venous insufficiency
was the etiology in 81% of patients. Only 4/100
patients had detectable amounts of hemo-
siderin in the urine. Urine hemosiderin test-
ing to determine presence or absence of CVI
yielded the following values: positive predic-
tive value-80%; negative predictive value-33%;
sensitivity-4% and specificity-98%. The test
could not be recommended as a marker of CVI.
In Indian patients urinary hemosiderin is not a
useful screening test in CVI. 

Introduction

Varicose veins is a common problem in
India, the overall prevalence is about 6 to 25%
in the adult male population.1 Presentation
with chronic venous insufficiency (skin
changes, ulcers) is common. However the inci-
dence and management outcomes are poorly
reported. Management is complicated by a low
awareness about the nature of the disease,
limited availability of health care resources
and the long distances patients need to travel
to access health care. A simple test to detect
chronic venous disease and differentiate it

from other causes of lower extremity ulcers
would be extremely useful in management. It
would help primary physicians in the commu-
nity to appropriately select patients for referral
to centers for intervention for varicose veins.

The presence of hemosiderin in the urine is
reported to be a sensitive, cost effective, non
invasive and repeatable test that enables
detection and progression of microcirculatory
overload in patients with chronic venous insuf-
ficiency (CVI). It is also reported to differenti-
ate venous ulcers from ischemic ulcers.
Hemosiderinuria score enables classification
of clinical severity and is useful in follow up of
intervention.2,3 We studied the presence of
hemosiderin in the urine to assess if this could
be used as a biochemical marker. 

Materials and Methods

This study was conducted in Christian
Medical College and Hospital, Vellore, an 1800
bed tertiary care centre and teaching institute
in South India. It was a prospective case con-
trol study. At the start of the study, a sample
size of 288 (144 cases and 144 controls) was
determined using the results reported in two
previous studies. In due course, since most of
the tests were negative, the sample size was
recalculated and 100 cases and 50 controls
were studied. Informed consent was obtained
from all cases and controls in a language that
they understood. The duration of the study was
from September 2008 to August 2010. Study
cases were patients with leg ulcers with skin
changes suggestive of CVI and venous insuffi-
ciency confirmed by duplex ultrasound (C5,
C6). Controls were patients with leg ulcers of
other etiology with no evidence of venous
insufficiency on duplex. Patients with previous
venous surgery, intravascular hemolytic state
and lymphedema were excluded from the study.

The demographic profile of the patients was
studied and the clinical features recorded
using the Clinical-Etiology-Anatomy-Patho -
physiology classification (CEAP) classifica-
tion. Urinary hemosiderin was tested in single
20 mL early morning urine, which was cen-
trifuged at 1200 g for 10-15 min. The remnant
was mixed with Perl’s reagent containing
potassium ferrocyanide and hydrochloric acid
and centrifuged for 5 min. Then the sample
was studied under a light microscope to detect
hemosiderin crystals. Haemosiderin, if pres-
ent, appears in the form of isolated or grouped
blue-staining granules, usually from 1 to 3 μm
in size, they may be both intracellular and
extracellular. 

The laboratory personnel were not given
information about the study.

Statistical analysis
Data were collected and analyzed with

Statistical Package for the Social Sciences
(SPSS) for windows version 15.0 (SPSS Inc.,
Chicago, IL, USA). Descriptive statistics were
calculated using the SPSS software.
Comparisons between individual groups of
patients were made using Chi square test
where appropriate.

Results

One hundred patients with CVI were includ-
ed in this study. Fifty five percent were in the
age group 21-50 and 44% were 51 and above.
There were 86 male and 14 female patients.
The mean duration of symptoms at presenta-
tion was 6 years (range 1 month to 20 years).
The average age at presentation was 57 years
(range 20-79). The control group had a similar
age and sex distribution, there were 45 male
and 5 female patients, and the average age was
52 years. The haemosiderin positive patients
did not belong to the same ethnic group. Out of
100 cases with CVI 79% had C6 disease and
21% had C5 disease. On duplex ultrasound,
71% had superficial reflux, 64% had deep
reflux, 8% had a combination of both. The
Saphenofemoral junction (SFJ) was incompe-
tent in 71% and saphenopopliteal junction
(SPJ) in 16%. Isolated SFJ incompetence was
seen in 10%. There were no patients with iso-
lated SPJ reflux. The distribution of the
patients according to the CEAP classification
and distribution of venous reflux is given in
Table 1. Duplex ultrasound demonstrated evi-
dence of prior deep venous thrombosis
(DVT)/partial obstruction in 19% of patients.
Primary venous insufficiency was diagnosed
in 81% of patients and postthrombotic syn-
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drome in 19%. One hundred cases and 50 con-
trols underwent urinary testing for
haemosiderin; the results are shown in Table
2. Based on the above results and 2x2 table,
sensitivity of 4%, specificity of 2%, a positive
predictive value of 80% and a negative predic-
tive value of 66% were obtained. After cross
tabulation and Pearson Chi Square testing, a P
value of 0.414 was obtained which was statisti-
cally insignificant.

Discussion

Chronic venous insufficiency is a term used
to describe any chronic disorder of the veins of
the limbs, this represents those patients who
have developed irreversible skin changes as
the result of sustained ambulatory venous
hypertension. Although the exact prevalence of
CVI in India is not known, it is common and
majority of patients present late with severe
disease. This is evident from a high incidence
of untreated superficial reflux (71%) in these
patients. The duration of symptoms did not
correlate with severity of disease as few
patients with ulcers reported onset as less as a
month. The average age at presentation with
ulceration is at a younger age than reported in
the west and this makes it a significant eco-
nomic burden. The increased incidence in
men might be due to reluctance on the part of
women to seek medical attention. A large per-
centage had deep venous reflux on duplex
ultrasound and in 12% this was associated
with untreated superficial disease. This indi-
cates the need for early intervention in
patients with deep reflux. A significant per-
centage presented with sequelae of undiag-
nosed DVT: awareness about this also needs to
be increased. 

In chronic venous insufficiency the charac-
teristic skin changes are attributed to dermal
deposition of hemosiderin. Chronic venous
stasis and impaired venous drainage is fol-
lowed by microcirculatory overload leading to
erythrocyte diapedesis, red blood cell extrava-
sation into the surrounding tissue and subse-
quent hemolysis and dermal ferritin deposi-
tion. This ultimately gets converted to dermal

hemosiderin thereby giving characteristic skin
changes. This dermal and tissue hemosiderin
is thought to be taken into the circulation via
the lymphatics and gets deposited in the tubu-
lar epithelium and then excreted in urine. 

Use of hemosiderinuria in CVI is a contro-
versial issue with various unclear aspects
mainly in condition of iron overload disease. In
their paper, Zamboni et al. show a correspon-
dence between the test and the strictness of
the disease. This point of view was confirmed
also by other authors3 though without a statis-
tically meaningful correlation between the tis-
sue accumulation of hemosiderin and the clin-
ical trials. The test can be positive even in
other diseases such as lymphedema and con-
nective tissue disease.3 Hemosiderinuria rep-
resents a marker for intravascular hemolysis,
polymorphonuclear leukocytes are able to
englobe hemosiderin granules and show them
in the urine. Hemosiderin storage in the ulcer
margin tissue also occurs in CVI.4

However there may be population differ-
ences in the renal elimination pattern and this
may explain why our patients do not have
hemosiderinuria. 

Familial venous disease has an underlying
genetic basis with a postulated autosomal
dominant pattern with variable penetrance.
Mutations in the haemochromotosis gene
(HFE) C 282Y mutation significantly increase
rates of CVI. Factor XIII gene variants are also
associated with venous disease. These muta-
tions and gene variants are thought to be asso-
ciated with development, healing and recur-
rence of venous ulcers. The HFE mutations are
thought to result in a less efficient transport of
iron by macrophages; increase excretion and
are thought to increase leg ulceration. The
mutations though not studied in CVI, are

thought to be rare in the Indian population.5-14

This may explain the absence of accumulation
and excretion of haemosiderin-alternative dis-
ease causation is thus postulated as a mecha-
nism of disease.

Conclusions

Chronic venous insufficiency is a common
problem in the Indian population and patients
frequently present late. The vast majority has
untreated superficial reflux and would poten-
tially benefit from superficial venous reflux
ablation. A simple screening test is needed to
diagnose CVI in the community and aid in
selecting patients for referral to higher centers
for venous intervention. However, testing for
urinary hemosiderin does not reliably differen-
tiate CVI from lower extremity ulceration from
other causes in this patient population.
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Table 2. Results of urinary hemosiderin test.

No. of cases
Test CVI Negative Positive
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CVI, chronic venous insufficiency.
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