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Bilateral Thinning of the Temporal Bone: A Case Report
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ABSTRACT

Bone mass is maintained by a balance between bone formation by osteoblasts and resorption by osteoclasts. Calvarial thinning
can occur because of various factors. However, no previous studies have described bilateral temporal thinning (BTT) of the skull.
This report presents a case of a squamous part of the bilateral temporal bone in a patient with alcohol-induced liver cirrhosis. This
is the first case of BTT exhibiting an appearance similar to that of bilateral parietal thinning (BPT) in a patient with osteoporosis
caused by liver cirrhosis. Although the precise pathogenic mechanism underlying thinning of the squamous part of the temporal
bone remains unclear, osteoporosis associated with diploé is presumed to have contributed to its development in this patient, and

BTT is considered a variant of BPT.
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B INTRODUCTION

one mass is meticulously maintained by a delicate
Bbalance between bone formation by osteoblasts and

bone resorption by osteoclasts. Disruption of this tight-
ly regulated equilibrium maintained by the intricate crosstalk
between osteoblasts and osteoclasts can lead to bone thick-
ening and thinning (5). Calvarial thinning can arise from vari-
ous factors, including bilateral thinning of the parietal bones,
osteogenesis imperfecta, hypophosphatasia, achondrogen-
esis, Menkes syndrome, craniofacial syndromes, arachnoid
cyst, mega cisterna magna, and peripherally located tumors
(4). However, no previous studies have documented bilateral
temporal thinning (BTT) of the skull. To our knowledge, this is
the first documented case of BTT in a patient with alcohol-in-
duced liver cirrhosis. The author also proposes a possible
mechanism to explain this rare case.

B CASE REPORT

A 49-year-old male patient presented to the hospital with
noticeable depression of the bitemporal region of his head,
which gradually worsened over the prior few years. He de-
nied having a history of head trauma. Despite complaints
of dull sensations in both legs, neurological examination re-
vealed no abnormalities. Physical examination revealed sig-

nificant depression in the temporal areas bilaterally. The pa-
tient’s medical history included liver cirrhosis, esophageal
and gastric cardiac varices, and splenomegaly, all of which
were attributed to long-term alcohol consumption. The pa-
tient’s medical history included liver cirrhosis, esophageal and
gastric cardiac varices, and splenomegaly, all of which were
diagnosed three years prior and were attributed to long-term
alcohol consumption. Under these conditions, the patient was
continuously taking ursodeoxycholic acid, silymarin, and spi-
ronolactone. Laboratory tests related to bone metabolism and
hormone levels were within normal limits, including serum cal-
cium at 9.1 mg/dL (normal range: 8.5-10.2 mg/dL), phosphate
at 3.5 mg/dL (2.5-4.5 mg/dL), alkaline phosphatase at 83 IU/L
(44-147 1U/L), parathyroid hormone at 42 pg/mL (10-65 pg/
mL), 25-hydroxyvitamin D at 79 ng/mL (30-100 ng/mL), and
rheumatoid factor at 1.2 IU/mL (0-15 IU/mL). Laboratory test
results for bone metabolism and hormone levels were within
normal limits. The patient’s bone mineral density T-score was
-3.5, indicating osteoporosis. A cranial computed tomogra-
phy (CT) scan revealed focal thinning of the bilateral temporal
bones, measuring only 0.7 mm in thickness (Figure 1). Cranial
CT performed six years earlier showed no thinning or abnor-
malities (Figure 2). A whole-body bone scan did not reveal
any focal areas of abnormal radiotracer uptake in the cranial
bones (Figure 3).
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Figure 2: Axial cranial computed tomography obtained six years
ago showing no thinning or abnormalities.

B DISCUSSION

Calvarial lesions can be classified into the following three cat-
egories: 1. single or multiple lytic lesions, 2. focal or multiple
diffuse sclerotic lesions, and 3. focal or diffuse calvarial thin-
ning. Common causes of calvarial thinning include neoplastic
or transdiploic lesions and osteomyelitis, whereas uncommon
causes include Parry-Romberg syndrome (facial hemiatro-
phy), flap osteonecrosis, Gorham disease, and bilateral pari-
etal thinning (BPT). Diffuse calvarial thinning may be caused
by convolutional markings, copper-beaten skulls, lacunar
skulls, and craniosynostosis (4). BPT exhibited a pattern of
local calvarial thinning similar to that of the patient in this case.
BPT of the skull was first described in the 18" century (2).
It is a rare acquired disease, affecting an estimated 0.25%-
0.8% of the population and is more prevalent in women than
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Figure 1: Axial (A) and
coronal (B) cranial
computed tomography
scan showing focal
thinning of the bilateral
temporal bones, with a
thickness of 0.7 mm.

in men (2,7). BPT is typically characterized by the thinning of
the bilateral parietal bones between the midline sagittal suture
and the lateral parietal eminence (5). Cranial radiographs of
BPT demonstrate symmetrical thinning of the bilateral parietal
bones involving the outer table and diploé of the skull, result-
ing in a scalloped appearance (2,7,8).

In the present case, the patient experienced bilateral sym-
metrical thinning of the squamous portion of the temporal
bone, resembling BPT. Although both the temporal and pa-
rietal bones are classified as flat bones, the temporal bone is
more complex in structure, and its histological organization
is slightly different because of its involvement in both hearing
and cranial protection (3). The temporal bone is composed of
several parts: the petrous, squamous, tympanic, and mastoid
parts (3). The petrous part contains highly dense, compact
bone with few spaces, reflecting its role in protecting delicate
structures such as the cochlea and vestibular apparatus. The
squamous part forms the lateral walls of the cranium, is rel-
atively thin, and has a flatter bone structure. This part has a
larger amount of diploé between the outer and inner layers of
the compact bone, making it less dense than the petrous part.
The mastoid part is characterized by the presence of mastoid
air cells, which are air-filled cavities. These are lined with a
thin layer of bone that forms trabeculae, a characteristic not
observed in the parietal bone (3). The parietal bone is a typical
flat bone, more uniform in structure, consisting of compact
bone layers with a diploé. There are no specialized air cells or
extremely dense regions, such as in the temporal bone. In the
present case, the patient exhibited bilateral calvarial thinning
in the squamous part of the temporal bone, which contained
the parietal bone diploé. Baek et al. reported two cases of
idiopathic calvarial thinning occurring bilaterally in the frontal
squama with a pattern similar to that of BPT (1). Frontal squa-
ma shares the same structure as the parietal bones. There-
fore, the author speculates that idiopathic calvarial thinning
occurs in the flat bone containing diploé. Histological exam-
inations in previous studies supported this conjecture (1,8).
The diploé is particularly susceptible to the effects of osteo-
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Figure 3: Whole body bone scan showing no focal areas of abnormal radiotracer uptake in the cranial bones.

porosis because of its trabecular structure and large surface
area for bone turnover. Osteoporosis weakens the diploé by
reducing the strength and number of trabeculae, leading to an
increased risk of fractures, especially in bones rich in diploé,
such as the vertebrae and pelvis (6). Osteoporosis, a major
cause of bone thinning, is more common in women, which
may explain why BPT occurs more frequently in women (2,7).

While the exact pathogenesis of BPT remains elusive, various
theories have been proposed to explain the pathogenesis of
this rare condition. One hypothesis suggests an association
between postmenopausal age and senile osteoporosis (2,7,8).
Histopathological studies have demonstrated a lack of osteo-
clasts, implying that BPT may be linked to osteoporosis re-
sulting from decreased bone formation rather than increased
bone destruction (2). In the present case, the patient present-
ed with liver cirrhosis, secondary alcohol consumption, and
concomitant osteoporosis. Undeniably, osteoporosis in this
patient contributed to the development of BTT. Laboratory
findings related to bone metabolism and hormone levels were
within the normal limits. Zheng et al. reported an osteoporosis
prevalence of 20.3% in patients with cirrhosis, which was at-
tributed to liver viruses and alcohol abuse (9). Previous studies

have shown that individuals with alcoholic liver disease exhibit
a higher propensity for developing osteoporosis or osteopenia
than those with chronic viral hepatitis (9). This may be attribut-
ed to the detrimental effects of alcohol consumption on os-
teoblast number and activity, along with its potential to impair
nutrition and hormone secretion for bone remodeling. Further-
more, the activation of inflammatory cells in patients with liv-
er cirrhosis can promote the production of pro-inflammatory
factors such as tumor necrosis factor and interleukin-1, which
can contribute to bone mass reduction. In the present case,
thinning of the squamous part of the temporal bone closely re-
sembled BPT both radiologically and histologically. Although
the exact pathophysiology remains unknown, it is believed to
be related to the diploé, which is most abundant in the pari-
etal bones, as nearly all cases of calvarial thinning affect the
parietal bones bilaterally. Therefore, the patient’s condition is
considered a variant of BPT.

B CONCLUSION

To our knowledge, this is the first documented case of BTT
with a presentation similar to that of BPT in a patient with
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osteoporosis caused by liver cirrhosis. Although the precise
pathogenic mechanism underlying thinning of the squamous
part of the temporal bone remains unclear, osteoporosis
associated with diploé is presumed to have contributed to its
development in this patient, and BTT is considered a variant
of BPT. Further studies are needed to elucidate the clinical,
radiological, and histopathological characteristics of this rare
disease.
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