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[Case Report]

A Case of Marine-Lenhart Syndrome with Predominance of Plummer Disease
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Abstract : A 74-year-old woman with a left neck mass and thyrotoxicosis was referred to our hospital, and was
later diagnosed with Marine-Lenhart syndrome based on positivity for thyroid autoantibodies, ultrasonographically
evident left lobe thyroid nodule with increased blood flow, and scintigraphically identified not only increased tumor-
like accumulation but also diffused uptake. Disease control was difficult despite administration of antithyroid drugs,
so subtotal thyroidectomy was performed. No hyperplastic changes or histopathological findings characteristic of
Graves disease were evident on histopathology, so Plummer disease was considered to be dominant. In case of hot
in low type which showed higher uptake in the nodule and lower uptake in the extranodular part on scintigraphy,

there is a possibility of relapse in drug treatment.
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Introduction

Marine-Lenhart syndrome was first described by
Marine and Lenhart in 1911 as a syndrome of the
combination of Graves disease and functioning thy-
roid nodules [1]. While 11.2-12.8% of patients with
Graves disease have nodular lesions, only 0.8-2.7%
of those with Graves disease have functioning thyroid
nodules [2-3]. To our knowledge, only a few stud-
ies have provided details about this clinical condition.
To date, many aspects of the pathogenesis of Marine-
Lenhart syndrome remain unknown, and no standard
treatment has yet been established. We report a patient
with Marine-Lenhart syndrome in whom Plummer dis-
ease, also known as toxic multinodular goiter, was the
dominant feature on histopathological examination.

(Received July 6, 2017, accepted April 11, 2019)

Case Report

The patient was a 74-year-old woman who had been
treated for diabetes and hyperlipidemia since she was
60 years old. Although a neck mass was noted at age 73
years, she was treated conservatively because thyroid
function tests were normal at that time. The patient was
referred to our hospital in June 2010 due to 4 kg weight
loss within the preceding 6 months and results of tests
that showed thyroid hyperfunction (thyroid-stimulating
hormone (TSH): 0.004 pU/m/, free triiodothyronine
(FT3): 6.5pg/m/, and free thyroxine (FT4): 1.9 ng/d/).

Physical examination showed body height 143 cm,
weight 38.5 kg, blood pressure 120/76 mmHg, and
pulse rate 104 bpm and regular. The patient was alert
with no exophthalmos. Palpation identified a non-ten-
der firm nodule (50 x 32 mm) with a smooth surface on
the left lobe of the thyroid gland, but no lymphadenop-
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athy was noted in the surrounding area. Auscultation
of the chest and heart was normal. Finger tremor and
lower limb edema were negative.

Laboratory tests on admission showed normal hepat-
ic and renal function and no electrolyte abnormalities
(Table 1). Thyroid function tests showed thyroid hy-
perfunction (TSH: 0.01 pU/ml, FT3: 5.44 pg/ml, FT4:
2.18ng/dl), and positivity for TSH receptor antibodies
(TRAD). Based on these findings, the provisional diag-
nosis was autoimmune thyroid disease.

Ultrasonography showed a cystic nodule with in-
creased peripheral blood flow in the left lobe of the
thyroid gland (Fig. 1), but no enlargement or nodule in
the right lobe. *"Technetium (Tc) scintigraphy showed
higher uptake corresponding to the nodule in the left
lobe, with lower uptake around it but no perfusion de-
fect (Fig.2). The nodule contained a lower uptake part,
and it was considered a cyst. There was a clear differ-
ence between the nodule and the extranodular part, hot
in low pattern.

Based on the guidelines for the diagnosis of Graves
disease [4] (e.g. clinical findings such as tachycardia
and weight loss, high FT3 and FT4 levels, low TSH

Table 1. Results of laboratory tests on admission

level, and positivity for autoantibodies) and the dif-
fuse uptake on scintigraphy, the established diagnosis
was Graves disease. The patient was also considered
to have Plummer disease since scintigraphy showed
accumulation of high levels of radioactive iodine cor-
responding to the tumor mass. Accordingly, the final
diagnosis was Marine-Lenhart syndrome.

Treatment with thiamazole was started because the
patient refused to undergo surgery, but it was discon-
tinued following the appearance of pruritus (Fig. 3).
We started treatment with propylthiouracil (PTU) at
150 mg/day in November 2010, which resulted in the

Peripheral blood Sodium 139mEq/! Fig. 1. Thyroid ultrasonography showed a cystic
White blood cells 5300/p! Chloride 101 mEq// nodule. Thyroid ultrasound showed a solitary cys-
Red blood cells 433x10*/w/  Potassium 4.7mEq/! tic nodule with increased peripheral blood flow.
Hemoglobin 12.4 g/d! C-reactive protein 0.08 mg/d/

NG SR 07 :
Platelets 19.0x10%  ESR 16mm/h Te W AT

R

Blood biochemistry Thyroid function test
Total protein 7.2g/dl TSH 0.01 pU/m/
Albumin 4.1g/dl FT3 5.44 pg/ml
Aspartate aminotransferase 20 U// FT4 2.18 ng/d/
Alanine aminotransferase 24 U// TRADb 25.8U/ml
y-glutamyltranspeptidase 18 U// Tg-Ab 0.6U/m/
ALP 1941U/1 TPO-Ab <0.3U/m/
Total cholesterol 151mg/dl  TSAb 116%
Blood urea nitrogen 23 mg/d/ Tg 30.7 ng/m/

Creatinine 0.46 mg/d/

Fig.2. Thyroid scintigraphy showed higher up-

ALP: Alkaline Phosphatase, ESR: Erythrocyte sedimentation rate, TSH:
Thyroid stimulating hormone, FT3: Free triiodothyronine, FT4: Free thy-
roxine, TRAb: TSH receptor antibody, Tg-Ab: anti-thyroglobulin antibody,
TPO-Ab: anti thyroperoxidase antibody, TSAb: thyroid stimulating anti-

body, Tg: thyroglobulin

take. Thyroid scintigraphy showed higher uptake
corresponding to the nodule in the left lobe sur-
rounded by diffuse lower uptake in the bilateral
lobe without perfusion defect. The nodule con-
tained a lower uptake part.
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Fig. 3. Clinical course of thyroid function. Treatment
with thiamazole (MMI) at 5 mg/day was started, but the
drug was withdrawn and replaced with propylthiouracil
(PTU) due to the occurrence of pruritus. Thyroid function
tests normalized within 2 months. The patient continued to
be treated with 50 mg/day PTU, but thyrotoxicosis recurred
in August 2011. Subtotal thyroidectomy was conducted in
December 2011. Surgery was followed by normalization of
thyroid function under 75 pg/day levothyroxine. No recur-
rence has been observed since operation. FT3: free triio-
dothyronine, FT4: free thyroxine, TSH: thyroid stimulating
hormone, MMI: thiamazole, PTU: propylthiouracil, KI:
potassium lodide. = : FT3,-+: FT4, =: TSH.

normalization of thyroid function, and the dose was
subsequently reduced to 50 mg/day. However, recur-
rence was observed in August 2011 (TSH < 0.01 pU/
m/, FT3: 4.5 pg/m/, FT4: 2.02 ng/d/, TRAb: 21.3 U/
m/). The dose of PTU was increased back to 150 mg/
day, but was found to be ineffective in the normaliza-
tion of thyroid function.

Consequently, subtotal thyroidectomy was performed
in December 2011. A 7 cm cystic nodule was observed
(Fig.4A); the left lobe of the thyroid gland was resected
with a part of the right lobe that was preserved.

The resected left lobe contained a solitary cyst, con-
sistent with the scintigraphy findings (a single hypo-
perfusion inside the nodule). Histopathological exam-
ination of the cystic tumor showed follicular adenoma
and fibrous capsule (Fig.4B). No hyperplastic thyroid
tissue was observed apart from the tumor, the follicles
around the tumor were small, and the histopathological
findings were negative for the characteristic features
of Graves disease, such as papillary growth, even in
the right lobe (Fig.4C). The patient showed satisfac-
tory progress postoperatively and the euthyroid state
was maintained with 75 pg of levothyroxine.

Fig.4. Surgical and histopathological findings of thyroid.
A: The left lobe contained a solitary cyst. B: Light micro-
scopic findings. Left lobe, nodular part. Several anaplastic
follicular structures of various sizes were found in the pe-
riphery under the capsule. Interstitial edema, hyalinization
and follicular structure were observed at the periphery of
the nodule, and lymphoid infiltration forming lymphoid fol-
licles was observed around the tumor. Note the lack of co-
lumnar epithelial cells and papillary growth. Hematoxylin
and eosin staining. C: Light microscopic findings. Right
lobe, extranodular part. No hyperplastic thyroid tissue and
papillary growth was observed, and the follicles around the
tumor were small.



168 M MIYAZAKI et al

Discussion

We described a patient with Marine-Lenhart syn-
drome, together with dominant Plummer disease, as
confirmed by histopathological examination.

Marine-Lenhart syndrome is defined as Graves dis-
ease with thyroid nodular lesions and clinical charac-
teristics of both Graves disease and Plummer disease
[5]. Thyroid gland enlargement and one or more func-
tioning nodules are observed by imaging, and these
nodules are histopathologically benign. Our patient
was diagnosed with Marine-Lenhart syndrome, since
she met the diagnostic criteria for Graves disease and
had a functioning nodule.

To our knowledge, nine patients who underwent sur-
gery for Marine-Lenhart syndrome have been reported
[6-14]. In the patients in whom characteristic findings
of Graves disease were observed by histopathological
examination, scintigraphy showed hot in high pattern,
increased uptake of radioactivity in both lobes and the
nodule, and the nodule can not be distinguished from
the extranodular part [13]. In our case and Aoyama’s
case [14], scintigraphy showed accumulation at the site
that corresponded to that of the nodule and normal up-
take around it, hot in low pattern. The histopathologi-
cal test showed no findings characteristic of Graves
disease, such as high columnar follicular epithelium or
resorption vacuoles. These findings were suggestive
of Plummer disease. Importantly, there are no appar-
ent differences between both diseases with regard to
thyroid function and thyroid ultrasound findings, but
scintigraphy is considered to allow better distinction
between the two conditions. Further studies are ex-
pected in the cases in which scintigraphy showed hot
in low type.

There is no currently established treatment for Ma-
rine-Lenhart syndrome. In previous studies in which
surgery was conducted [6-14], surgery was performed
after attempts to control thyroid function with antithy-
roid drugs. Those studies reported that euthyroid state
could be maintained with antithyroid drugs in all pa-
tients except two who underwent surgery at the early
stage of the disease after the initiation of drug treatment
[8, 14], and one who discontinued antithyroid drugs
[13]. In contrast, our patient underwent surgery be-
cause maintenance of normal thyroid function became

difficult following recurrence during treatment with
PTU. For patients with dominant Plummer disease,
like our patient, thyroidectomy or treatment with ra-
dioactive iodine therapy during the early stage may be
necessary, instead of antithyroid drugs. Furthermore,
Sasaki reported about nonsurgical treatment in which
one was replaced with antithyroid drugs and three of
five cases eventually required radiation iodine therapy
in patients for whom scintigraphy showed hot in low
type [15]. That is consistent with our interpretation.
We encountered a case of Marine-Lenhart syndrome
with histopathological findings of Plummer disease.
Many aspects of the pathogenesis of this disease re-
main unknown, and treatment strategy has not yet been
established. In cases of hot in low type with scintig-
raphy, when there is a type of plummer disease domi-
nance there is a possibility of relapse in drug treatment.
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