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ABSTRACT

Background: Osseous hyperpigmentation of the calvarium is an extremely rare finding with only few reported
cases in literature.

Case Description: The case is of a 59-year-old Caucasian male who presented with an acute history of generalized tonic
clonic seizures and progressive weakness of the right upper limb. He had a background history of a malignant melanoma
which had been resected from his left external acoustic meatus 4 weeks prior. Neuroimaging of the brain showed an intra-
axial space-occupying lesion in his left parietal lobe with no associated osseous changes. A left mini parietal craniotomy
was performed which revealed black discoloration of the parietal bone. The lesion was successfully resected and the bone
flap was secured back in place. The patient was discharged on the 4* day postoperatively with no complications. The
unusual finding of black discoloration of the calvarium was found to be secondary to adolescent tetracycline use.

Conclusion: Calvarial hyperpigmentation is a phenomenon encountered incidentally and will often come as
surprise for surgeons. Once encountered, thorough history taking and examination should be done to investigate
the cause.
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INTRODUCTION

Calvarial osseous hyperpigmentation is a rare finding as evidenced by the sparse literature. To
date, only five cases have been reported and published.

The most common cause of osseous hyperpigmentation is prolonged exposure to tetracycline
during bone growth.!"! However, there are other sinister etiologies which should be excluded such
as malignancy, infection, metabolic conditions, and various medications such as anti-leprosy or
chemotherapeutic drugs and finally metallosis."!

CASE REPORT

A 59-year-old Caucasian male was referred to our unit after suffering from a 1 month history of
progressive right upper limb weakness which was more prominent in the distal muscle groups.
This was further complicated by an acute presentation of generalized tonic clonic seizures. He
had a background history of resection of a malignant melanoma from his left external auditory
meatus 1 month prior.
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Figure 1: Axial T2-weighted fluid

attenuated inversion recovery

magnetic resonance imaging showing
a left frontal intra-axial lesion with
surrounding vasogenic edema.

On computerized tomography (CT) and magnetic resonance
imaging of the brain [Figure 1] a 3 cm well circumscribed space-
occupying lesion with associated vasogenic edema were seen
in the left frontal lobe. No osseous changes of the calvarium
and skull base were noted on imaging. The clinical history
and radiologic features were highly suspicious for metastatic
melanoma. The patient was started on sodium valproate and
dexamethasone before operative resection of the lesion.

Intraoperatively, a left parietal mini craniotomy was
performed with assistance of neuro-navigation. Scalp
dissection down to the bone revealed black discoloration of
the parietal bone as depicted in Figure 2. The craniotomy
bone flap was removed and on inspection showed
hyperpigmentation of both the outer and inner tables and
part of the diploe [Figure 3] without involvement of the
underlying dura. These findings are unique to our case as
all previously reported cases have described outer cortex
involvement only. The bone quality and consistency
appeared to be unaffected. Gross total resection of the
brain lesion was then achieved.

There were no intraoperative nor immediate postoperative
complications. The patient’s focal neurological deficits
improved with physiotherapy and no further seizures were
noted during the admission. Further questioning and systemic
examination showed no signs of hyperpigmentation elsewhere
on the body, but of note, the patient admitted to a 3-year
history of tetracycline use for adolescent acne vulgaris which
we deduced to be the most probable cause of his calvarial
hyperpigmentation. Immediate postoperative CT scans of the
brain showed complete resection of the lesion [Figure 4] with
histology confirming the diagnosis of metastatic malignant
melanoma. The patient was then referred to oncology for
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Figure 2: Intraoperative scalp dissection showing distinct
discoloration of the parietal bone.

Figure 3: Bone flap showing discoloration of the outer table, parts
of the diploe (a) as well as the inner table (b).

Figure 4:

Postoperative  axial
contrasted computerized tomography
of the brain showing gross total
resection of metastatic malignant
melanoma of the frontal lobe.

further management. We continued to follow him up closely
in our outpatient department and at 2 months postoperatively
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he underwent a positron emission tomography scan which
revealed no calvarial or intracranial hotspots.

DISCUSSION

Osseous hyperpigmentation of the calvarium is a very
sparsely reported phenomenon. To best of our knowledge,
only five cases have been reported in literature. Four cases
described involvement of the frontal bone and only a single
case affected the temporal bone. There seems to be a male
preponderance in the reported cases with a male to female
ratio of 4:1. All the previous cases reported no changes in bone
quality or consistency and of the cases where craniotomy was
performed, only the outer cortex was noted to be affected. In
our case; however, we found hyperpigmentation of both the
inner and outer cortices as well as the diploe.

There are several potential causes of bone hyperpigmentation
such as malignancy, infection, metabolic conditions,
chemotherapeutic drugs and metallosis. With regard to
osseous hyperpigmentation of the calvarium, all the cases
report prolonged exposure to tetracycline or minocycline as
the cause. Bony hyperpigmentation secondary to tetracycline
exposure is the most commonly stated source and is seen with
cumulative doses of 100 g or more. The risk also increases
with prolonged exposure with an additional 10% per year.™

Histologically and macroscopically no changes in bone quality
or consistency have been noted, with in vitro studies showing
increased bone density following 8 weeks of minocycline
use.”! The proposed mechanism of tetracycline induced osseous
hyperpigmentation is due to the chelation of tetracycline
molecules to calcium which are then deposited into mineralizing
tissues during bone growth. These tetracycline calcium
complexes then undergo oxidization and become discolored
due to deposition of endogenous degradation products.™

There are no reported cases of radiographic changes in
osseous hyperpigmentation.”? This along with the above
mechanism further supports the importance of detailed
history taking which may be aided with careful examination
of the teeth, maxillary and mandible mucosa to diagnose this
condition preoperatively or retrospectively.

Disclaimer

CONCLUSION

Calvarial hyperpigmentation is a rare incidental finding
which can be encountered intraoperatively. Although
most commonly caused by adolescent tetracycline use, it is
important to rule out other sinister causes.
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