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Abstract

Purpose: The purpose of this study was to report the case of a female patient who had a
giant cell tumor in the paranasal sinus during childhood, and while undergoing multiple re-
section surgeries experienced optic atrophy in both eyes. Case Presentation: This study
involved a 35-year-old woman who was previously diagnosed with a giant cell tumor of the
paranasal sinus bone at age 13. A CT scan revealed a large tumor extending from the sphe-
noid sinus to the ethmoid sinus. At age 14, a tumor resection was performed in conjunction
with radiation therapy. However, after resection and radiation therapy there were repeated
recurrences, and additional resections were performed. Ophthalmically, there was marked
optical atrophy in both eyes, and Goldmann visual field perimetry revealed that only the ar-
cuate peripheral area remained on the nasal side of the right eye, and that there were dark
spots in the paracentral area of the left eye. Conclusions: In this case, a large giant cell tumor
occurred in the sphenoid sinus and ethmoid sinus during childhood, and it is thought that
optic atrophy was caused by compressive optic neuropathy. The sphenoid sinus and ethmoid
sinuses are anatomically close to the optic nerve, and when a tumor grows larger at this site
it can easily put pressure on the optic nerve. Therefore, early detection and treatment are

important. © 2017 The Author(s)
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Introduction

Pathologically, “giant cell tumor” is a general term for osteoclast-like multinucleated gi-
ant cells and is roughly divided into the categories of osteoclastoma and giant cell tumor.
Osteoclastomas occur most often in the long bones of the limbs [1] but in rare cases can oc-
cur in the cranium. Giant cell tumors that occur in the cranium are reportedly most common
in the sphenoid bone [2, 3]. Here we report the case of a female patient with a giant cell tu-
mor that occurred in the bone of the paranasal sinus during childhood, and who, after un-
dergoing resection surgery, underwent multiple additional removal surgeries, during the
course of which she experienced optic nerve atrophy in both eyes.

Case Report

We report the case of a 35-year-old female. Her chief complaints were vision disorder in
both eyes, disturbance of the visual field, and a request for ophthalmological examination.

Medical History

After being diagnosed with a giant cell tumor at age 13, the patient noticed a decline in
visual acuity in both eyes and visual field defects. At that age, her corrected visual acuity was
0.1 in her right eye and 0.5 in her left eye. A CT scan at that time revealed a large tumor from
the sphenoid sinus to the ethmoid sinus, and the state of the intracranial optic nerves was
unclear (Fig. 1a, b). At age 14, tumor removal was performed at the Kyoto Prefectural Medi-
cal College of Otolaryngology, and partial resection of the tumor was performed 1 month
later at the same hospital’s neurosurgery department together with radiation therapy (3,168
rad). Three months later, a sphenoid invasion resection was performed in addition to radia-
tion therapy (1,408 rad) during reoperation at the hospital’s otorhinology unit. At that time,
a CT scan image showed that most of the tumor had been removed, but some remained with-
in the sphenoid sinus (Fig. 2). At age 16, an additional resection was performed at the same
otorhinology unit, with later follow-up observations. At age 23, MRI oblique T1-weighted
imaging showed the remnants of a giant cell tumor in her sphenoid sinus (Fig. 3a, b). After
that, no particularly significant change in the condition of the tumor was observed.

When the patient was 24 years of age, we were asked to perform an ophthalmological
examination. Upon examination, her visual acuity was 0.02 (0.03 x S - 1.50 = C - 2.00 A x
110°) in her right eye and 0.2 (0.3 x S - 0.75 = C - 1.25 A x 90°) in her left eye. Intraocular
pressure was 11 and 13 mm Hg in her right and left eye, respectively. In regard to eye posi-
tion, esotropia was present, measuring 30 prism dpt at near vision and 35 prism dpt at dis-
tant vision. A slight abduction failure was observed in her left eye. Moreover, ocular protru-
sion of 8 mm in her right eye and 8.5 mm in her left eye (base 98 mm) was observed. No
abnormalities of the anterior ocular segment and ocular media were observed, yet the fun-
dus showed marked optic atrophy in both eyes (Fig. 4a, b). There was no depression of the
optic discs, and a state of bilateral atrophy was presented. Goldmann visual field perimetry
revealed that arcuate peripheral vision remained only on the nasal side of the right eye. Ab-
solute scotomas were observed in 4 locations near the center of the left eye, with relative
scotomas within a 20-degree range around it (Fig. 5a, b). Since that time, ophthalmological
examinations, including visual field testing, have been performed; however, no obvious
changes have been observed.
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Discussion

The incidence of “giant cell tumor” reportedly accounts for approximately 4% of prima-
ry bone tumors [2, 4], and although they are classified as benign, they are characterized by
their ease of recurrence compared to other benign osteomas [2]. Giant cell tumors occur
most frequently in patients between the ages of 20 and 45 years, and are somewhat more
common in women [5]. The location of the occurrence includes the distal end of the femur,
the proximal end of the tibia, the distal end of the radius, the proximal end of the humerus,
and the sacrum [1]. However, in rare cases, giant cell tumors can also occur in the cranium
[2, 3]. Reportedly, cranium giant cell tumors are extremely rare, and are observed in approx-
imately 1 of every 2,000 giant cell tumor cases [6, 7]. Giant cell tumors in the cranium occur
most often in the sphenoid bone [8, 9], with the temporal bone being the next most frequent
location [2, 3]. Histologically, because many giant cells resembling osteoclasts are seen, they
were known as “osteoclastoma” in the past, but it is thought that the tumors are primarily
made up of stromal cells in between giant cells, and it remains unclear what types of cells
they originate from [1]. Moreover, the causes due to genetic abnormalities have yet to be
elucidated.

Clinical symptoms are considered to be localized pain, swelling, and limitation of joint
movement caused by microfractures that accompany a decrease in bone strength. When a
pathological fracture occurs, very light trauma may be followed by symptoms of sustained
pain over a prolonged period. Giant cell tumors occurring in the cranium show various
symptoms depending on the compression site, but X-rays may reveal signs of clear bone
structure damage for relatively minor symptoms. When occurring in the sphenoid bone,
since cranial nerves II, 111, IV, V, and VI are involved, ophthalmic symptoms such as double
vision, visual field defects, and eyeball protrusion are most often observed [10, 11]. When
occurring in the temporal bone, the main symptoms are often otolaryngological symptoms
such as dizziness, tinnitus, hearing loss, the feeling of ear fullness, and facial nerve paralysis
[12].

Definitive diagnosis requires that a biopsy and histology be performed. In many cases,
blood tests show high levels of acid phosphatase, and this is considered to be effective to
some extent as a marker indicating the degree of therapeutic effect [13].

The first choice of treatment is surgical tumor resection [14]. When surgery is difficult,
radiation therapy is sometimes performed; however, the effectiveness varies [15, 16]. In
cases that undergo surgery, and unlike regular benign bone tumors, semi-extensive resec-
tion or extensive resection is performed. Although a giant cell tumor is a benign tumor since
it is unusually highly active locally, simple surgical removal will result in recurrence in near-
ly 50% of cases. Therefore, after the tumor is removed, the surrounding bone where the
tumor was found is scraped, followed in some cases by treatment of the surrounding bone
with ethanol, phenol, or similar, in order to remove any remaining tumor cells.

A large giant cell tumor occurs most often in the long bones of the limbs, but can also oc-
cur in the cranium in rare cases. In our patient, as can be seen in CT images from the time of
the initial surgery, it occurred in the sphenoid sinus and ethmoid sinus during childhood,
and it is thought that optic atrophy was caused by compressive optic neuropathy. Regarding
the possibility of radiation retinopathy, it was deemed negative due to the fact that there had
been no findings such as retinal hemorrhages and/or soft exudations during the follow-up
periods. The esotropia seen in this case is thought to be due to abductive nerve paralysis.
The sphenoid sinus and ethmoid sinuses are anatomically close to the optic nerve, and when
a tumor at this site grows larger it can easily put pressure on the optic nerve. As in the case
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in this study, where there is a high risk of marked optical atrophy due to prolonged pressure,

itis

necessary to remove the tumor at an early stage in order to release the pressure. In or-

der to maintain the remaining visual function, it is important to perform periodic follow-up
examinations with diagnostic imaging such as MRI in order to check for residual tumor
growth.
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Fig. 1. CT scan orbital findings of the female patient at age 13: horizontal (a), frontal (b). CT scan images at
that time revealed a large tumor from the sphenoid sinus to the ethmoid sinus, yet the state of the intra-
cranial optic nerves was unclear. b The orbits and chiasmal area (arrow) possibly indicate the optic nerve.
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Fig. 2. CT scan image obtained after initial surgical + radiation treatment showing that most of the tumor
had been removed, but some remained within the sphenoid sinus.

Fig. 3. MRI oblique T1-weighted imaging of the patient at age 23: horizontal (a), frontal (b). The MRI re-
veals the remnants of a giant cell tumor in the sphenoid sinus.
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Fig. 4. Fundus photographs of the patient at age 24: right eye (a), left eye (b). Fundus photographs revealed
marked optic atrophy in both eyes.

Fig. 5. The results of Goldmann visual field perimetry: right eye (a), left eye (b). Arcuate peripheral vision
remained only on the nasal side of the right eye. Absolute scotomas were observed in 4 locations near the
center of the left eye, with relative scotomas within a 20-degree range around it.

307


http://dx.doi.org/10.1159%2F000477199

	A02_SectionTitle
	txtA02_SectionTitle
	HeaderStart
	A04_Title
	txtA04_Title
	A07_Author
	txtA07_Author
	txtA14_Institutions
	txtStart
	A20_KeywordsTitle
	A22_AbstractTitle
	A23_Abstract
	FigText_1
	FigText_2
	FigText_3
	FigText_4
	FigText_5
	H01_RefTitle
	T21_References
	H02_Ref
	EndeReferenzen
	Fig_1
	Fig_2
	Fig_3
	Fig_4
	Fig_5
	FigStart
	Weiter

	CitRef_1: 
	CitRef_2: 
	CitRef_3: 
	CitRef_4: 
	CitRef_5: 
	CitRef_6: 
	CitRef_7: 
	CitRef_8: 
	CitRef_9: 
	CitRef_10: 
	CitRef_11: 
	CitRef_12: 
	CitRef_13: 
	CitRef_14: 
	CitRef_15: 
	CitRef_16: 


