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(Abstract

functioning thyroid nodule(s) (AFTNSs).

of the disease.

Background: Marine-Lenhart syndrome (MLS) is now understood to be a combination of Graves’ disease and autonomously

Clinical Case: This article describes the case of a 14-year-old patient in whom we diagnosed Graves' disease and isthmic
thyroid nodules suggestive of Marine Lehnart syndrome. It also reviews the existing literature on the diagnosis and treatment

Conclusion: Marine-Lenhart syndrome is a rare entity of Graves' disease, coexisting with autonomous hyper- or hypofunc-
tional nodules on thyroid scintigraphy. The diagnostic and therapeutic difficulty in our context lies in the lack of scintigraphy
to classify the pathology and to search for cold nodules at risk of malignancy and poor prognosis for patients.
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Introduction

Hyperthyroidism is a medical condition that results from an
overactive thyroid gland. Graves’ Disease (GD) is the most
common cause of hyperthyroidism [1]. This autoimmune dis-
order is characterized by the presence of autoantibodies that
activate the thyrotropin receptors in thyroid cells [1]. This
activation leads to an increase in the synthesis and release of
thyroid hormones [3]. Marine-Lenhart syndrome (MLS) is the
coexistence of Graves disease with autonomous functioning

thyroid nodule(s) (AFTN) such as toxic adenoma or toxic mul-
tinodular goiter ; the two diseases may coexist or may be pres-
ent at different times in the same patient, which can occur in up
to 35% of patients and are functioning adenomas in 0.8-2.7%
of cases [1,3,6]. A thyroid nodule is a localized hypertrophy,
occurring within the thyroid gland [1]. This is a rare condition,
and the reported prevalence is approximately 0.26% to 4.1%
[3]. Patients with MLS have a lower remission rate with oral
antithyroid drugs, requiring definitive management therapies
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Figure 1: Pictures of the patient's face (Bilateral proptosis) and neck (Neck
swelling related to WHO grade 2 goiter).

with radioactive iodine or surgery [5]. MLS has been primarily
described in adult female subjects; and very few cases of this
manifestation in a male subject have been described; thus, we
report one of the rare cases of a young patient with Marine-
Lenhart syndrome.

Observation

This was a young patient of 14 years of age, of Malian nation-
ality, with only biological hyperthyroidism, rhinosinusitis and
a notion of food allergy as medical history ; and who had been
transferred to us for etiological research and further treatment.
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He complained at the entrance of palpitations and unquantified
weight loss.

General examination revealed a patient who was conscious,
ambulatory, independent, and afebrile to touch; his Karnofsky
score was 90%. His sitting blood pressure in the left arm was
159/79 mmHg ; his heart rate was 142 bpm ; his respiratory
rate was 20 cycles per minute ; his left axillary temperature
was 38.9°C, his SpO2 was 99% on room air ; and his capillary
blood glucose was not taken g/L. His measurements at admis-
sion were as follows: weight 52 kg, height 163 cm, and body
mass index 19.57 kg/m?.
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Figure 2: Thyroid ultrasound of the patient (As a clue by the arrows, 2 very vascularized isthmic
nodules ; on a heterogeneous and hypervascularized goiter).
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On examination of the devices, bilateral exophthalmos, an an-
tero-cervical swelling mobile on swallowing, smooth surface,
firm consistency presenting a systolic murmur on auscultation
with a cervical perimeter at 42cm, concluding with a WHO
stage 2 goiter; the heart sounds are audible, rapid at 142bpm
and regular. The other devices were carefully examined and
did not present any abnormalities.

The paraclinical evaluation showed:

- Mild anemia, microcytic hypochromic with a hemo-
globin level of 12,8 g/dL, mean corpuscular volume of 72.9 fL,
MCHC of 30.5 g/dL.

- White blood cells at 7300/mm3, PNN : 5840/mm3,
Lymphocytes : 950/mm3ALAT of 46 IU/L and ASAT of 41
IU/L

- TSHus at 0,0000 piu/L and FT4 superior at 70 pmol/L
- Immunological assessment : Anti-TSH stimulating
receptor Ab positive at 25.47 UI (N<3.10) ; Negative anti-TPO
Ac

Figure 4: Histological examination of the thyroid gland.

Cervical ultrasound (Figure 2) revealed the following :

- An enlarged right lobe, echogenic, heterogeneous,
and measuring 50x26x21mm

- An enlarged left lobe, measuring 50x26x23mm, echo-
genic and heterogeneous

- Isthmic hypertrophy (11mm thick), grossly echo-
genic, heterogeneous, and presenting two nodules measuring
07x06mm and 07x04mm

- No cervical lymphadenopathy, and the jugulocarotid
bundles appeared normal

- On color Doppler, diffuse and perinodular hypervas-
cularization of the thyroid gland related to thyroid overactivity
A thyroid scintigraphy was requested but not performed.

We have retained the diagnosis of Marine-Lehnart Syndrome
associating Graves' disease and toxic thyroid nodules.

Treatment consisted of cessation of all physical activity and
bed rest at home, propranolol 40 mg morning and evening after
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meals, and carbimazole 40 mg in the morning after breakfast.
Blood count and transaminase levels were monitored every 10
to 15 days for the first 2 months of treatment. The outcome was
favorable after 2 months of treatment, marked by an absence
of complaints, a slight regression of bilateral exophthalmos,
and a normalization of heart rate. On the paraclinical level,
TSHus at 0.000 mIU/1, FT4 at 12.55 pmol/l, hemoglobin lev-
el at 12.8 g/l, white blood cells at 4900/mm3 with neutrophil
polynuclear cells at 1860/mm3, normal transaminases (ALAT
: 36 TU/1, ASAT : 39 TU/1). Carbimazole was reduced to 20 mg
per day (maintenance treatment) and propranolol was stopped.
A thyroid hormone assessment was performed a month later,
still demonstrating euthyroidism. The patient underwent a total
thyroidectomy (Figure 3) with thyroid and nodular biopsy; and
the patient was supplemented with Levothyroxine 12.5 micro-
grams per day.

The histopathological examination of the thyroid biopsy speci-
mens and thyroid nodules revealed the following (Figure 4).
The thyroid tissue fragments showed follicles arranged in nod-
ules, separated by connective tissue septa, without any atypical
features. The follicular epithelium was regular and cuboidal.
In addition, there were follicles lined with cuboidal epitheli-
um exhibiting pseudo-papillary projections, along with fibro-
sis, congestion, and a lymphocytic inflammatory infiltrate, all
without any signs of malignancy. The colloid was pale with re-
sorption vacuoles at the periphery. In conclusion, this is a case
of nodular goiter associated with Graves' disease, consistent
with the Marine-Lenhart syndrome. The evolution was made
by the occurrence of hypothyroidism post-total thyroidectomy
with control of TSHus at 23.81 mIU/l, FT4 at 5.10 pmol/l and
hypovitaminosis D (7.10 ng/l). The patient was put on levothy-
roxine 12.5 micrograms per day and supplemented with Vita-
min D. He is regularly monitored by he General Surgery and
Internal Medicine teams.

Discussion

Doctors David Marine and Carl H. Lenhart in Ohio, United
States, 110 years ago, published a series of cases with exoph-
thalmic goiter (corresponding to GD), finding hyper-uptake
nodules in eight of them, which is why it was considered a rare
and interesting variant of this disease [15]. David Charkes in
1972, first coined the term “MLS” after studying 10 patients
(2.7%) of functioning nodules in a series of 375 patients with
GD and was the first to introduce the eponymous “Marine-
Lenhart syndrome.” This condition is estimated to occur in
0.8%-2.7% of patients with GD [4,5, 14, 15]. He also proposed
specific diagnostic criteria for this syndrome. According to
these criteria, the diagnosis of MLS includes thyroid function
tests indicative of hyperthyroidism along with positive sero-
logical tests, increased radioiodine uptake displaying either hot
or cool nodules, evidence of thyroid nodularity on ultrasound,
and a thyroid biopsy showing hyperplastic lesions or follicular
adenoma [4,5,14,15]. These features collectively distinguish
MLS from other similar disorders, such as toxic multinodular
goiter or Plummer’s disease, which are important differentials
for this condition.

Danno found during his study the rate of MLS cases was 0.26%
among all patients with Graves’ disease (22/8,343), the median
age was 57 (range 20-81) years in the MLS group [7]. Most
of the cases described in the literature are in adults or elderly
people, most often female; but very rarely in an adolescent
male. [4,7,12,13].

Within the pathophysiological aspects, a unifying hypothesis
has been proposed, which suggests that in patients with hy-
perfunctioning diffuse goiters, the preferential development
of diffuse or nodular follicular hyperplasia may depend on the
intrinsic function, concentration, and higher selective affinity
of receptorstimulating immunoglobulins of TSH that allow the
development of TA [S]. It is not clear if the hyperfunctioning
nodules represent a form of localized - autoimmune Graves’
disease or if they could be an acquired and localized mutation
in the TSH receptor gene, producing a constitutive activation
of the TSH receptor, which leads to the development of a toxic
adenoma [8]. The activity of toxic thyroid nodules can be en-
hanced by stimulators such as TSH or antibodies against the
TSH receptor.

MLS is categorized into three subtypes based on scintigraphy
patterns [5].

Type 1

ptake nodule

Type 2

'Hyper-uptake nodules

Figure 5: Scintigraphic classification of Marine Lenhart
Syndrome [5].

- Type 1 is characterized by high uptake in both the thy-
roid and a single autonomous functioning nodule.
- Type 2 exhibits increased uptake in the thyroid along
with several hot nodules.
- Type 3 shares similarities with Types 1 and 2 but ad-
ditionally includes cold nodules.
In the case presented, a thyroid scintigraphy was requested but
not performed.
Currently, there is no standardized management protocol for
MLS [8]. Anti-thyroid drugs (ATDs), while commonly used,
may not always restore normal thyroid function due to poten-
tially missed active nodules, as observed in our case. Radio-
active iodine ablation emerges as a viable option, particularly
because of the increased tracer uptake demonstrated in scintig-
raphy. However, patients might require higher doses due to rel-
ative resistance to radioiodine, although this approach does of-
fer the potential for a permanent resolution of the disease [7,8].
The hyperthyroidism management guidelines and the nuclear
medicine guidelines consider patients with MLS as candidates
for iodotherapy, in the absence of contraindications for its use
[5]. Alternatively, surgical intervention can definitively resolve
the issue of multiples nodules but comes with its own risks,
including permanent hypothyroidism, potential iatrogenic hy-
poparathyroidism, and damage to the recurrent laryngeal nerve
[8]. In the study of Danno, ATDs constituted a significantly
higher proportion at 44.1% (8/18) in the MLS group [7]. In
our case, the patient received as a synthetic anti-thyroid drug,
carbimazole in an attack dose then in a maintenance dose as-
sociated with a beta-blocker, notably bisoprolol ; and therapeu-
tic education of the patient and his family. The outcome was
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favorable and a total thyroidectomy is planned after achieving
euthyroidism in the patient.

Conclusion

Marine-Lenhart syndrome is a rare entity of Graves' disease,
coexisting with autonomous hyper- or hypofunctional nodules
on thyroid scintigraphy. This entity requires special attention
because the pathology can present a serious picture that may
require total ablation of the thyroid gland. The diagnostic and
therapeutic difficulty in our context lies in the lack of scintigra-
phy to classify the pathology and to search for cold nodules at
risk of malignancy and poor prognosis for patients.
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