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Abstract

Deep vein thrombosis (DVT) is the formation of a blood clot within a deep vein, most commonly the legs. The
incidence of a first venous thrombosis is 1-3 per 1000 persons per year, around two-thirds manifest as DVT of
the leg, and one-third as pulmonary embolism (PE). Graves' disease, also known as toxic diffuse goiter, is an
autoimmune disease that affects the thyroid which frequently results in and is the most common cause of
hyperthyroidism, often results in an enlarged thyroid. The disorder results from an antibody, called thyroid
stimulating immunoglobulin (TS1), that has a similar effect to thyroid stimulating hormone (TSH) which cause the
thyroid gland to produce excess thyroid hormone, Graves' disease will develop in about 0.5% of males and 3%
of females, approximately 7.5 times more often in women than men. Varous changes in the coagulation-
fibrinolytic system have been described in patients with an excess thyroikd hormones particularly procoagulant
and antifibrinolytic effects. Review analysis confirmed that clinically overt hyperthyroidism modify the
coagulation-fibrinolytic balance, indicating that thyroid hormone excess is the probable main pathophysiological
mechanism. Patients with overt hyperthyroidism appear to have an increased risk of thrombosis. Here we
present a case of right sided leg swelling due to deep vein thrombosis with Grave's disease. A 30 year old lady
admitted in tertiary care hospital with right sided leg swelling for 25 days and protrusion of both eyes for 3
months. Swelling was sudden in onset, painful, red in colour, which involved almost whole right lower limb and it
was associated with venous engorgement, Physical examination revealed patient was ill looking, mildly
anaemic, tachycardic, normotensive, severe pitting edema on right leg but left was normal. Thyroid gland was
diffusely enlarged, She had bilateral exopthalmos with presence of lid retraction and lid lag. Examination of
Lower limbs revealed swollen whole right lower limb with engorged veins in the upper part of thigh with raised
local temperature, calf muscle tendemess and positive Homan’s sign on right side. The purpose of this case
report is to establish that Graves' disease is the cause of DVT in this patient.
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than 5% of all venous thromboses occur at
other sites. Venous thrombosis is common

Introduction

Venous thrombosis is the result of occlusive
clot formation in the veins. It occurs mainly in
the deep veins of the leg called deep vein

thrombosis (DVT), from which parts of the clot
frequently embolize to the lungs causing
pulmonary embolism (PE).! In 1856, German
pathologist Rudolf Virchow postulated the
interplay of three processes resulting in
venous thrombosis, now known as Virchow's
triad: a decreased blood flow rate (venous
stasis), increased tendency to clot

(hypercoagulability), and changes to the blood
vessel wall.*? DVT formation typically begins
inside the valves of the calf veins, where the
blood is relatively oxygen deprived, which
activates certain biochemical pathways. Fewer
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and often occurs spontaneously, but it also
frequently accompanies medical and surgical
conditions, both in the community and the
hospital. The symptoms of venous thrombosis
are nonspecific, and therefore the clinical
diagnosis is difficult and requires objective
testing by imaging. Major complications of
thrombosis include a disabling post-thrombotic
syndrome and death due to fatal PE.
Treatment with anticoagulants should be
prompt and adequate. Many risk factors for
thrombosis are known, all of them related
either to immobilization or to
hypercoagulability. While it has no utility to
assess the risk factor status after thrombosis
has occurred, several acquired risk factors are
so strong that they warrant prophylactic
anticoagulation, in both those with and without
a history of thrombosis. Detailed guidelines for
primary prevention are available. Venous
thrombosis tends to recur.*+%

The risk factors for a first venous thrombosis are
not the same as for recurrent venous thrombosis
and to a large extent are unknown. Individuals
from families with inherited thrombophilia tend to
develop thrombosis at a young age and to have
frequent recurrences.®3°

The incidence of a first venous thrombosis is
1-3 per 1000 persons per year. Around two-
thirds manifest as DVT of the leg, and one-
third as PE. Up to half of patients with PE
have no signs of DVT. From 1-10% of venous
thromboses prove fatal, with deaths
predominantly, but not exclusively, among the
elderly or in patients with severe underlying
disease, notably cancer. The incidence of
venous thrombosis is exponentially related to
age, where a rule of 10 applies: in children the
incidence is 1 per 100,000 per year; in young
adults, 1 in 10,000 per year; in the middle-
aged, 1 per 1000 per year,; in the elderly the
incidence is 1% per year, up to nearly 10%
per year in the very oldest. The recurrence
rate of venous thrombosis is 3-10% per
year. %5

The causes of thrombosis can be divided into
those associated with immobilization, which
are usually acquired, and those associated

genetic or acquired . Venous thrombosis is a
multi causal disease that occurs when several
risk factors are present simultaneously in a
particular combination. Often, long-term risk
factors, e.g., genelic defecls, are joined by
short-term acquired factors. While many
factors simply add to the risk, contributing to
an individual's "thrombosis potential,” some
factors may interact synergistically, when the
combination adds more to the risk than the
sum of the separate contributions of the risk
factors e.g., factor V Leiden and oral
contraceptive use.

Several acquired risk factors are very strong,
causing thrombosis in several percent of those
afflicted, which implies a relative risk of 50.
These are orthopedic, neurosurgical, and
major abdominal interventions; major trauma
with muitiple fractures; central venous
catheters; and metastiasized cancer,
particularly adenocarcinomas, Moderate risk
factors are antiphospholipid antibody
syndrome, puerperium, prolonged bed rest,
and nonmetastasized cancers; pregnancy,
oral contraceptive use, hormone replacement
therapy, obesity, and long-distance travel are
mild risk factors, with a two- to fivefold
increased risk.'*

Homozygous protein C or protein S deficiency
leads to potentially fatal purpura fulminans
directly after birth, while homozygous
antithrombin deficiency is not compatible with
life. These are exceedingly rare, except in
communities with a high frequency of
consanguinity. Heterozygous antithrombin
deficiency and homozygous factor V Leiden
are the strongest genetic risk factors,
increasing the risk of thrombosis 20- to 50-
fold. Heterozygous protein C and protein S
deficiencies are moderate contributors to risk,
with a relative risk of 10. Other genetic factors
that are associated with venous thrombosis
are either mild and increase the risk two- to
fivefold (as is the case for factor V Leiden,
prothrombin 20210A, and non-O blood
groups) or have negligible effects on risk that
are only of academic interest (MTHFR 677T,
factor V HR2, FXIII val34leu, PAI-1 4G/5G).?
Mildly increased risks are also present for
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abnormalities in the coagulation system of
which the origin is unclear, such as elevated
levels of procoagulant factors (fibrinogen, I,
von Willebrand factor, VI, IX, X, and XI) and
antifibrinolytic factors (TAFI), and low levels of
anticoagulant factors (TFPI).5#

Graves' disease, also known as toxic diffuse
goiter, is an autoimmune disease that affects
the thyroid. ™ It frequently results in and is the
most common cause of hyperthyroidism.' It
also often results in an enlarged thyroid."?
Signs and symptoms of hyperthyroidism may
include irritability, muscle weakness, sleeping
problems, a fast heartbeat, poor tolerance of
heat, diarrhea, and weight loss. Other
symptoms may include thickening of the skin
on the shins, known as pretibial myxedema,
and eye bulging, a condition caused by
Graves' ophthalmopathy.’® About 25% to 80%
of people with the condition develop eye
problems.’®'S The exact cause is unclear;
however, it is believed to involve a
combination of genetic and environmental
factors.'® A person is more likely to be
affected if they have a family member with the
disease.' If one twin is affected there is a
30% chance the other twin will also have the
disease. 7 The onset of disease may be
triggered by stress, infection, or giving birth.'®
The disorder results from an antibody01,
called thyroid stimulating immunoglobulin
(TSI), that has a similar effect to thyroid
stimulating hormone (TSH). These TSI
antibodies cause the thyroid gland to produce
excess thyroid hormone.'? The diagnosis may
be suspected based on symptoms and
confirmed with blood tests and radioiodine
uptake.'?"® Typically blood tests show a
raised T, and T, low TSH, increased
radioiodine uptake in all areas of the thyroid,
and TSI antibodies.'”® Graves' disease will
develop in about 0.5% of males and 3% of
females.' It occurs about 7.5 times more
often in women than men.'? Often it starts
between the ages of 40 and 60 but can begin
at any age.'” It is the most common cause of
hyperthyroidism in the United States (about
50% to 80% of cases).'®'S The condition is
named after Robert Graves who described it

in 1835. Review of research papers indicates
significantly positive correlation with DVT.
Cerebral venous thrombosis (CVT) is a
distinct cerebrovascular condition that has an
estimated incidence between 0.5 and 1% of all
strokes in the general population?
Hyperthyroidism is a predisposing factor for
CVT in 1.7% of patients® % Indeed, because
of its procoagulant and antifibrinolytic effects,
hyperthyroidism is a known prothrombotic
condition.®'? that has been considered an
independent risk factor for sinus thrombaosis.™
A thorough review of the literature resulted in
20 case reports describing CVT due to
hyperthyroidism.*

Case Report

Mrs. Shathi 30 years old lady nonsmoker,
normotensive, non diabetic hailing from
Sherpur, Mymensingh got admitted in the
department of medicine, Community Based
Medical College Hospital, Bangladesh with the
complaints of pain and swelling in the right
lower limb for 25 days(Fig 1, 2). Swelling was
sudden in onsel, painful, red in colour, which
involved almost whole right lower limb. It was
associated with venous engorgement with no
genital and abdominal swelling, fever and skin
tightness and also not associated with lower
limb joint such as knee joint and elbow joint.
On query, she had no history of abdominal
and pelvic surgery, paresis or prolonged
immobilisation of affected side of the body, or
anasarca. General examintion revealed
patient was ill looking, mildly anaemic, severe
pitting edema on right leg but left was normal,
non-icteric. Her pulse 110 beats/minute, BP
120/80 mm of Hg. Thyroid gland was soft and
mild diffuse enlargement(Fig 3) present with
no regional lymphadenopathy and bruit. Eye
examination revealed presence of bilateral
exopthalmos with presence of lid
retraction(Fig 4) and lid lag. On examination of
Lower limbs revealed swelling present in the
whole right lower limb. Engorged veins
present in the upper part of thigh with
increased local temperature, calf muscles was
tender and Homan's sign positive on right
side. Flexion movement restricted in the right
knee and ankle joint. Left lower limb was
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normal on examination. Rest of the systems
revealed no abnormalities.

Complete blood count revealed Hb% 9.6 g/dl,
ESR 120 mm in 1st hour, total count of WBC
9700/cumm, differential count was within
normal limit, random blood sugar 5.6 mmolf,
urine routine examination normal, serum
creatinine 1.2 mg/dl, C-reactive protein 12.0
mg/dl ( normal <6mg/dl), thyroid function test :
TSH — 0.14 miU/ml ( normal value 0.3 — 5
miU/mil), FT3 — 18.84 fmol/ml ( normal - 3.5-
8.56), FT4 — 39.82fmol/ml ( normal - 8.56-
25.6), High resolution ultrasonogram showed
mild diffusely enlarged thyriod gland, thyriod
scan revealed enlarged thyriod with increased
diffuse uptake of radiotracer concentration,
color doppler ultrasound of both lowerl Limbs
showed revealed normal arterial system,
venous system - extensive DVT is seen
involving right CFV, SFV, POPV, PTV&GSV
but normal venous flow is seen through all the
major veins of left limb(Fig 5). Sonological
comment was extensive DVT on right lower
limb. Prothrombin Time 13 sec INR : 1.9, ECG
showed sinus Tachycardia. Based on the
investigations patient started low molecular
wieght heparin(LMWH) at a dose of 40 mg
subcutaneous twice daily 12 hours apart and
warfarin at an initial dose of 5 mg, oral
carbimazole 45 mg in three divided doses,
propranolol 40 mg three times daily. She
improved symptomatically and swelling was
reduced with time. Patient was on
maintenance oral warfarin therap and
following in outpatient department. Other
supportive management was given.

Patient was on adequate dose of carbimazole
and compliant to her medications. On further
follow up she did not show any such episode,
swelling has been subsided significantly.

TN
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Figure 1. Swollen right thigh

Figure 2. Swollen right lower limb

Figure 3. Diffuse enlargement of thyroid gland
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Figure 4. Bilateral exophthalmos with lid
retraction

.
-
B T Adegund ! 3 25 DA S VO . TEE (W0L21 WA Rapunang s

Figure 5. Colour doppler study of both lower
limb

Discussion

This patient presented a right deep venous
thrombosis due to Graves’ disease. DVT
occurs 1-3 per 1000 persons per year, two-
thirds of which are DVT of legs and one-third
manifests as PE.* Hyperthyroidism has been
reported to be a predisposing factor for DVT.1?
The link between the hemostatic system and
thyroid diseases has been investigated about

a century ago. Both subclinical as well as
overt hyperthyroidism is found to be
associated with coagulation abnormalities.
Globally, these disorders involve both primary
and secondary hemostasis. Overt
hyperthyroidism has emerged to have an
increased risk of thrombotic events. However
whether hyperthyroidism is a true risk factor
for hypercoagulable state is not yet well
proven and it is also not done in the
thrombophilia workup. Hyperthyroidism is
associated with increased levels of factor VI
and vWF. These complications are rare and
was demonstrated in case reports only.®
Hyperthyroidism when untreated or
inadequately treated leads to \various
complications of body systems.
Hyperthyroidism, per se is also a risk factor for
development of many diseases. Arterial or
venous thrombosis is one of the rare
complications where hyperthyroidism is
implicated as a risk factor.” Hyperthyroidism is
a prothrombotic state because of its
procoagulant and antifibrinolytic effects.”
Higher fibrinogen, higher F VIII and
plasminogen activator inhibitor-1 and lower
protein C is typically found in patients with
hyperthyroidism.

Since F VIIl promotes while protein C inhibits
thrombin production, these changes are
responsible for hypercoagulability [1]. In
addition, there is also a shift towards reduced
plasminogen activation, which is responsible
for the antifibrinolytic effect.5® Hyperthyroidism
also induces elevation of von Willebrand
factor, which is associated with an enhanced
platelet function and, therefore, with a
shortened clotting time.'? Hyperthyroidism is
not a widely recognized association with
venous thromboembolism (VTE) and thyroid
function test is certainly not a routine test in
thrombophilia screening.”'??!  However,
various changes in the coagulation pathway
and platelet function that can predispose to
VTE have been described in patients of
hyperthyroidism. In particular, a number of
case reports have documented acute venous
thrombosis complications in patients with overt
hyperthyroidism.?? Verberne et al. reported a



case of a young woman with severe
thyrotoxicosis and concurrent cerebral venous
sinus thrombosis.?? ?° Dharmshaktu et al
reported a case of 35 year old male patient
who presented with hyperthyroidism and
recurrent DVT with raised factor VIl level.” A
possible cause for this is persistent elevation
of factor VIII levels which has been shown to
be independently associated with both first
and recurrent venous thrombosis.?*

So the most biologically plausible mechanism
for a causal link between hyperthyroidism and
VTE is related to significant but reversible
elevation of factor VIIl. An indirect effect of
hyperthyroidism via the beta adrenergic
receplors is also a possible theory.?® Stuijver
et al. found that thyrotoxicosis shifts the
haemoslatic balance lowards a
hypercoagulable and hypofibrinolytic state
with a rise in factors VIII and IX, fibrinogen,
von Willebrand factor, and plasminogen
activator inhibitor-1. 7 This was observed in
endogenous and exogenous thyrotoxicosis,
and in subclinical as well as overt
hyperthyroidism. Studies have documented
sustained but transient elevation of factor VI
and vonWillebrand factor (VWF) activity in
patients with overt hyperthyroidism. The
elevation in factor VIl and vWF resolved over
few weeks of treatment suggesling a direct
role of hyperthyroidism in elevation of factor
VIIl and VWF activity.?® Erem et al. showed
statistically significant elevations in vWF,
factor 1X, antithrombin Ill, fibrinogen, and
plasminogen activator inhibitor-1 (PAI-1)
levels, and reduction in factor X and tissue
plasminogen activator (tPA) levels in
hyperthyroid subjects when compared to their
euthyroid controls. vVWF, PAI-1, and tPA are
among the important endothelium derived
proteins, and hence they suggested that
hyperthyroid patients may experience vascular
endothelial dysfunction with decreased
fibrinolytic activity in the blood.?® Burggraaf et
al. similarly showed that hyperthyroid patients
with Grave's disease had significantly altered
levels of endothelium-associated proteins, and
these changes were corrected after patients
became euthyroid with therapy.?® There is

paucity of literature describing the incidence of
VTE in patients with thyrotoxicosis.”

After carefully reviewing the literature,
published 36 case-control and cohort studies
that evaluated the effects of hyperthyroidism
and hypothyroidism on the coagulation-
fibrinolytic system, we found hormones
directly influence both primary and secondary
hemostasis.®” In particular, a possible
increased risk of sinus and cerebral vein
thrombosis has been reported in clinically
overt hyperthyroidism.®?? Several in vivo
studies have been performed to elucidate the
pathophysiology of bleeding and thrombotic
events in overt thyroid dysfunction. Recent
research focused on subclinical disorders.
Four main conclusions can be drawn from the
summarized coagulation-fibrinolysis results.
First, thyroid dysfunctional diseases,
hypothyroidism and hyperthyroidism, overt
and subclinical, alter the coagulation-
fibrinolytic balance. The overall coagulation
and fibrinolyticeffect in medium quality studies
is shown in Table 1. Published case reports
suggest a clinical relevance, but prospective
clinical studies are absolutely lacking. Second,
clinically overt hypothyroidism and
hyperthyroidism modify the hemostatic
balance in opposite directions. This supports
the assumption that thyroid hormone excess
and deficit are the main mechanisms of a
hypercoagulable and hypocoagulable state,
respectively. The complex hemostatic balance

can be influenced by autoimmune
mechanisms, such as idiopathic
thrombocytopenic  purpura, secondary

antiphospholipid syndrome, or acquired
hemophilia, but these occur rarely. The
hypercoagulable and hypocoagulable states
are probably independent of the underlying
pathophysiology of thyroid disease. In the
past, other hypotheses have been postulated
to explain coagulation abnormalities in thyroid
patients, such as endogenous arginine
vasopressin  and adrenergic system
imbalance, but these have never been
proven.®%  Third, the concept of a
hypercoagulable state in subclinical



hypothyroidism cannot be supporied by the
present analysis. A possible increased risk of
myocardial infarction in patients with
subclinical hypothyroidism suggested a
prothrombotic effect.5® Fourth, few coagulation
test abnormalities have been described in
subclinical hyperthyroidism and
hypothyroidism. Only one study, of low quality,
extensively investigated coagulation-
fibrinolytic abnormalities in  subclinical
hyperthyroidism. %

Many physicians still ignore the existing
relationship between thyroid hormones and
the coagulation system. It is important for
clinicians to realize thal hemostaic balance
can be affected by thyroid dysfunction, as well
as hepatic, renal, and other systemic
diseases.® No causes other than Graves'
disease were identified to explain the
hypercoagulable state in our patient. Given
the known effects of hyperthyroidism on
coagulation and platelet function, we believe
that this was the probable cause of the deep
vein thrombosis.

Table1. Overall coagulation and fibrinolytic
changes in medium quality studies.®
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Conclusion

We describe a 30-year-old female patient with
a right lower limb deep venous thrombosis as
the presenting symptoms of Graves' disease.
A concise survey of the literature shows that
this localization has not been described before
in patients with Graves' disease without other
risk factors. Hypercoagulable findings clearly
demonstrate the importance of
earlyrecognition and follow-up of subclinical
and overt hyperthyroidism, since it is a known
independent risk factor for DVT although rare.
Early diagnosis and treatment may prevent
serious complications such as PE and chronic
venous insufficiency.
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