
Morgagni-Stewart-Morel (MSM) syndrome is characterized by the thickening of the frontal bone of the skull (hyperostosis frontalis 
internal), obesity, neurological symptoms, and hypertrichosis. We present the case of a 76-year-old patient who complained of confu-
sion, extreme irritability, and headache and was diagnosed with MSM based on examination, imaging, and test results. 
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Introduction 

Morgagni-Stewart-Morel (MSM) syndrome is characterized by 
the thickening of the frontal bone of the skull (hyperostosis fronta-
lis interna), obesity, neurological symptoms, and hypertrichosis [1-
3]. In addition, diabetes, hyperparathyroidism, and other endo-
crine problems may accompany this condition. Headache, dizzi-
ness, atrophy of the frontal lobe, a decreased sense of sight and 
smell, parkinsonism, anxiety, depression, confusion, cognitive dis-
orders, and seizures may accompany the neurological symptoms 
[4,5]. The etiology of MSM syndrome is not fully understood. 
The syndrome was described in 1719 by pathologist Giovanni Bat-
tista Morgagni, in 1928 by neurologist Roy Mackenzie Stewart, 
and in 1930 by psychiatrist Ferdinand Morel [1,2,4]. 

Case 

Ethical statements: Our institution does not require Institu-
tional Review Board approval for case reports. Informed con-
sent was obtained from the patient.

A 76-year-old female patient was brought to the emergency de-
partment with confusion, dizziness, and extreme nervousness that 
had started 2 days earlier. In the anamnesis, it was found that she 
had a headache for years, did not enjoy life occasionally, and was 
extremely nervous. On physical examination, the patient’s general 
condition was good, body temperature was normal, and vital signs 
were stable. On neurological examination, there were no signs oth-
er than orientation and limited cooperation, and the patient did 
not have neck stiffness. Other system examinations were normal. 
No acute pathology was detected on brain computed tomography 
(CT) and magnetic resonance imaging (MRI) performed in the 
emergency department. An axial cranial CT scan showed bilateral 
thickening of the inner table of the frontal bone (Fig. 1). 

She was administered irbesartan 150 mg/day for hypertension. 
The patient had no history of trauma or febrile illness and was ad-
mitted to our hospital for further examination and treatment. Rou-
tine blood tests, whole blood, vitamin B12 levels, ammonia, thy-
roid function tests, hemoglobin A1c, erythrocyte sedimentation 
rate, serum electrophoresis, autoantibody screening (antinuclear 
antibody, anti-SSA, and anti-SSB), antithyroid antibodies, syphilis 
serology (fluorescent treponemal antibody), and Schirmer’s test 
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were normal. Enzyme-linked immunosorbent assay tests and path-
ergy tests for Behçet disease were negative. The complete urinaly-
sis results were within normal limits. Screening for viral meningitis 
and Brucella yielded negative results. 

The patient’s blood biochemistry results showed high urea, high 
parathormone (82.7 ng/L; range, 15–65 ng/L), and low 25-hy-
droxyvitamin D levels. There were mild signs of hirsutism and 
progesterone, testosterone, 17β-estradiol levels were normal. A 
score of 19 was obtained on the Mini-Mental State Examination 
(MMSE). Growth hormone and somatomedin C indicative of ac-
romegaly were within normal limits. The patient was referred to 
endocrinology, and vitamin D treatment was administered. 

Brain MRI of the patient revealed no findings other than hyper-
ostosis frontalis interna. Sagittal T1-weighted MRI and an axial 
section cranial scan showed nodular bony overgrowth involving 
the frontal endocranium (Fig. 2). The patient’s body mass index 
(BMI) was 30 kg/m2. Electroencephalography (EEG) revealed 
seizure activity, and our patient was started on levetiracetam 500 
mg twice a day. No significant pathology was found in the breast 
examination for Paget disease or a bone survey X-ray taken for lytic 
lesions. 

The patient was diagnosed with MSM syndrome based on an-
amnesis, examination findings, and imaging results. She was dis-
charged with the recommendation of a neurology outpatient fol-
low-up, with treatment for her current complaints. 

Discussion 

MSM syndrome was first described by Giovanni Battista Morgag-
ni in 1719 as a thickening of the inner layer of the skull in an obese 
female patient with hirsutism and hyperostosis frontalis interna ob-
served during autopsy. In 1928, Stewart reported three cases found 
during autopsy. In 1930, Morel reported the first living case. MSM 
syndrome presents with endocrinological, metabolic, and neuro-
psychiatric symptoms [1-5]. 

Our patient had extreme irritability, confusion, and headaches. 
Seizure activity was also detected in the EEG results. Our patient 
had hypertension but did not have diabetes. She showed signs of 
hirsutism and a BMI of 30 kg/m2. Hyperostosis frontalis was de-
tected in the imaging results of our patient, and the laboratory find-
ings revealed high urea, high parathormone, and low vitamin D lev-
els. Fibrous dysplasia, acromegaly, and Paget disease were excluded 
in the differential diagnosis. The first MMSE score was 19 points, 
and the repeated MMSE score was 26 points. MSM syndrome is 
rare and usually occurs in women. The mean age of onset is 45 
years. Reported cases in literature are predominantly women [1-
3]. The patient was a 76-year-old female. Although the pathophysi-
ology of MSM syndrome has not been clearly determined, it is be-
lieved to be related to long-term exposure to estrogen, obesity, high 
leptin levels, and genetics [3,4]. Genetic transmission is believed to 
be autosomal dominant. 

Fig. 1. Axial brain computed tomography scan shows bilateral 
overgrowth of the inner table of the frontal bone.

Fig. 2. Sagittal T1-weighted magnetic resonance imaging 
cranial scan shows nodular bony overgrowth involving the 
frontal endocranium and moderate cortical atrophy.
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Treatment of MSM syndrome is symptom-based and usually in-
cludes weight-control medications, as well as diet and lifestyle 
changes. Seizures and headaches associated with hyperostosis fron-
talis interna are treated using standard medications [1,4,5]. As a re-
sult, MSM syndrome should be considered in patients presenting 
with similar symptoms. Thorough anamnesis should be taken, ra-
diological imaging performed, metabolic parameters tested, and 
symptomatic treatment administered after the diagnosis is made. 
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