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Abstract

Hyperviscosity Syndrome (HVS) sometimes associated with the collagen
disease, chronic infections, chronic liver disease, and malignant tumors, such
as multiple myeloma, macroglobulinemia, and leukemia, and the reports of HVS
due to a thyroid disease is rare. Here we report two cases of HVS presumably
caused by hypergammaglobulinemia associated with Hashimoto's disease.
Both patients presented with significant thyroid enlargement, suggesting an
association with hypergammaglobulinemia. They were treated with steroid pulse
therapy and, after HVS were relieved, could undergo subtotal thyroidectomy, but
one of them died of postoperative acute myocardial infarction. The thyromegaly
associated with Hashimoto’s disease is not a rare condition, but should be
treated with caution because hypergammaglobulinemia or HVS may fail to be
identified, which put patients at high risk.

Steroid

Keywords: Hyper viscosity syndrome; Hashimoto's disease; Thyromegaly;

Abbreviations
HVS: Hyper Viscosity Syndrome; CT: Computed Tomography
Case Presentation

Case l

A 61-year-old woman presented with a chief complaint of
thyroid gland swelling and a feeling of dyspnea. She had noticed
a thyroid mass but left it untreated for the previous 5 years. With
recent difficulty breathing when bending her head down, she visited
our department for a diagnostic evaluation and treatment. Both lobes
of the thyroid were significantly enlarged (Figure 1a and 1b). Blood
sampling was difficult as her blood was viscous. A hematological
examination showed polyclonal hypergammaglobulinemia and
increased coagulability, and she was diagnosed with HVS based on
blood viscosity testing [1]. There was no clear evidence of autoimmune
disease or malignant tumor.

To relieve HVS, plasma exchange was initiated with a
catheter placed through the right internal jugular vein, but
thrombosis caused complete occlusion of the internal jugular
vein, resulting in perivasculitis (Figure 1c). For the treatment of
hypergammaglobulinemia presumably responsible for HVS, steroid
pulse therapy was administered, which led to a decrease in gamma
globulin levels and the viscosity of blood (Figure 2). After vasculitis
was relieved, the blood-flow around thrombus in right jugular vein
was partly recovered (Figure 1d), and the patient underwent total
thyroidectomy. The weight of resected thyroid was 690 g (Figure 3a),
and the histological examination showed the existence of Hashimoto’s
thyroiditis with infiltration of many plasma cells containing a lot of
IgG (Figure 3b). After the operation, gamma globulin levels decreased,
and HVS was relieved until now.

Case 2
A 83-year-old man presented with a chief complaint of thyroid

Figure 1: Computed Tomography (CT) of the thyroid in casel. (a)
Horizontal and (b) vertical dislocation of pre treatment phase was revealed
the enlargement in both sides of thyroid tumor. (c) After plasmapheresis
phases that the occlusion of right internal jugular vein (solid white arrow)
and perivasculitis was shown. (d) Three weeks later, perivasculitis was
disappeared and the blood flow around the rt. internal jugular vein was

partially recovered (solid white arrow).

enlargement and dyspnea on exertion. He had had a thyroid mass
detected and been followed by a local physician for the previous 10
years. He was on treatment for diabetes and atrial fibrillation. With
recent difficulty breathing when climbing stairs, he was referred to
our department for a complete diagnostic evaluation and treatment.
Both lobes of the thyroid were significantly enlarged; the right lobe,
in particular, was so swollen as to extend into the mediastinum
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Figure 2: The progress of HVS after treatments. WBC (/mm?), IgG (mg/dL)
and viscosity (x10°cp) were shown. Small arrow: plasmapheresis, grey box:
steroid pulse treatment and large arrow: operation (total thyroidectomy) were
indicated.

Figure 3: (a) Resected thyroid, volume: 11x14cm, weight: 690g. (b)
Histological examination of thyroid tumor (x400).

(Figure 4a & 4b). A hematological examination showed an elevated
IgG level of 2857 mg/dL and a high viscosity of 3.520 cp. A needle
biopsy of the thyroid showed evidence of chronic thyroiditis,
suggesting HVS caused by IgG hypergammaglobulinemia associated
with Hashimoto’s disease. Steroid pulse therapy resulted in a
decrease in gamma globulin levels, and the patient underwent total
thyroidectomy. After the operation, he experienced bronchitis and
hoarseness, for which symptomatic therapy was continued. He also
remained on heparin for atrial fibrillation. On postoperative day 9,
he was found collapsed on the bed after breakfast. He was in cardiac
arrest, treated with cardiopulmonary resuscitation unsuccessfully,
and died. A postoperative hematological examination and autopsy
imaging (Ai) led to the diagnosis that his death was caused by acute
myocardial infarction.

Discussion

Hyperviscosity Syndrome (HVS) was first reported by
Waldenstrom, et al. as a B-cell lymphoproliferative disorder in 1944
[2]. HVS often accompanies collagen disorder, chronic infection,
chronic liver disease, and malignant tumors such as multiple
myeloma, macroglobulinemia and leukemia [3,4]; reports of HVS
resulting from thyroid disease are rare. It is characterized by increased
blood viscosity that causes local circulatory disorder, resulting in
symptoms such as visual impairment, loss of consciousness and
bleeding tendency. The most common factor responsible for increased
blood viscosity is IgM. IgM is a pentameric immunoglobulin with a
molecular weight of 900,000, tends to bind to other proteins, and is
associated with increased relative serum viscosity at a concentration
of 3 g/dL or more [5]. Plasmapheresis is reported to be effective in

u‘\ o

Figure 4: CT of the thyroid in case 2. (a) Horizontal and (b) vertical dislocation
was shown.

the treatment of IgM hypergammaglobulinemia [6]. In contrast, IgG
is a monomer with a molecular weight of 150,000, and thought to be
less likely to cause HVS. However, HVS due to blood IgG forming
polymers has been reported in patients with multiple myeloma [7,8].

Our patients were free of HVS-related symptoms, and
exhibited significantly high levels of IgG and only slightly higher-
than-normal levels of IgM at the time of admission. In Case 1,
perivasculitis resulting from thrombosis occurred immediately after
plasma exchange for the treatment of HVS. Although heparin was
administered as a continuous intravenous infusion, this patient was
at high risk for thrombosis, and plasma exchange should have been
performed through a peripheral vein without catheter placement.
Two sessions of plasma exchange caused only minimal changes in
viscosity, failing to achieve the desired effect. In contrast, steroid
pulse therapy was highly effective in reducing IgG levels and blood
viscosity, making safe thyroidectomy possible. She has remained free
of recurrent hypergammaglobulinemia and HVS for two years since
the operation. In Case 2, only steroid pulse therapy was administered
preoperatively, without plasma exchange. After IgG levels and blood
viscosity decreased, thyroidectomy was performed. Despite thorough
anticoagulant therapy, he developed acute myocardial infarction after
the operation, indicating that HVS should be managed with great
caution.

Conclusion

This report presents a first case that steroid pulse therapy was
effective for HVS caused by hypergammaglobulinemia resulting from
Hashimoto’s disease.

Consent

Written informed consent was obtained from the patient for
publication of this case report and any accompanying images.
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