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Abstract
Inflammatory myofibroblastic tumors, also known as plasma cell granulomas or inflammatory
pseudotumors, are uncommon lesions that are known to arise in many areas of the body. They
are uncommonly found in the skull base region where effective treatment can be difficult.
Steroids and radiation therapy with gross total excision when possible remain the treatments of
choice. However, the dosing of radiation remains controversial and many patients develop
relapse despite medical management. We present the case of a patient who had an
inflammatory myofibroblastic tumor of the sphenoid bone and cavernous sinus. He underwent
partial surgical resection and transient steroid therapy. This was followed by high-dose
fractionated radiotherapy. The patient demonstrated significant resolution in symptomatology
and evidence of disease-free progression on repeat imaging. 
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Introduction
Inflammatory myofibroblastic tumors, also known as plasma cell granulomas, or inflammatory
pseudotumors, are uncommon lesions that are known to arise in many areas of the body. They
are uncommonly found in the skull base region where effective treatment can be difficult [1-8].

In general, inflammatory myofibroblastic tumors represent a unique diagnostic challenge. On
the one hand, they represent a neoplastic process, whereas on the other hand, they are related
to an inflammatory-like syndrome [9-11]. These lesions typically have a large mixture of
inflammatory cell infiltrates, including T-cells, B-cells, and macrophages on a bed of
myofibroblastic tissue that has a benign tumor-like quality on histopathological analysis.

Inflammatory myofibroblastic tumors involving the skull base, and specifically, the cavernous
sinus region, can present with numerous signs and symptoms [7]. They include headache,
exophthalmos, thrombosis of the cavernous sinus, carotid artery compression, and cranial
neuropathies.
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Treatment of these tumors outside the skull base has typically been gross total excision, when
possible, and supplemental steroid therapy [6, 12]. Most patients do well with complete
resection. However, this is not always possible, especially in cases abutting vital structures such
as cranial nerves, cavernous sinuses, and carotid arteries.

Several studies have shown disease-free progression with steroid use [7]. However, steroids are
not without side effects, especially in patients with co-morbid medical conditions. In addition,
the effects of steroid therapy on pseudotumor involving the orbit and skull base are not always
robust or predictable, and frequently high dose steroids are needed to control disease flairs [6,
12-13].  

Radiation therapy as a means of reducing the dependence on steroids and in preventing
disease recurrence has been employed. The Darrouzet group presented a patient with
inflammatory myofibroblastic tumor of the skull base who underwent biopsy, three months of
steroid treatment, followed by radiation using 20 Gy in 10 fractions over 12 days [1]. They have
followed this patient for two years, and he has remained in remission. Another case report by
Foubert-Samier, et al. has illustrated disease-free progression of Tolosa-Hunt syndrome for
nearly eight years out with low dose radiotherapy [14].

However, not all studies using radiation therapy have proved as effective. Lee, et al. treated six
patients with both steroid and low-dose radiation therapy and found that tumor recurred in
five of the patients [6]. Although low-dose radiation therapy has been proven effective in
patients with pseudotumor of the orbit, recurrence rates can be high [15]. Given the vital
structures that these lesions often involve, care has been taken to avoid high-dose radiation in
the aforementioned studies.

We present the case of a patient who had an inflammatory myofibroblastic tumor of the
sphenoid bone and cavernous sinus. He underwent partial surgical resection and transient
steroid therapy. This was followed by high-dose fractionated radiotherapy. The patient
demonstrated significant resolution in symptomatology and evidence of disease-free
progression on repeat imaging. 

Case Presentation
Informed patient consent was obtained prior to treatment for this patient.

The patient is a 56-year-old male who initially presented in December of 2011 with a several
month history of headaches, paresthesias of the left maxillary region, horizontal binocular
diplopia, pressure behind his left eye, and "foggy" vision. MRI imaging revealed a contrast-
enhancing lesion involving the left sphenoid and cavernous sinuses (Figures 1-2).
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FIGURE 1: Pre-Treatment MRI
Coronal T1-weighted, contrast-enhanced image illustrating an enhancing mass involving the
left cavernous and sphenoid sinus. 
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FIGURE 2: Pre-Treatment MRI
Axial T1-weighted, contrast-enhanced image showing the same lesion as in Figure 1. 

Formal vision testing revealed a left relevant afferent pupillary defect, decreased color
discrimination in the left eye, 20/30 uncorrected vision in left eye, as well as an inferior field
cut.

The patient underwent a transsphenoidal debulking in January of 2012. Subsequently, the
patient's headaches improved, but his visual disturbances remained unchanged. He was started
on prednisone, 20 mg daily, which was tapered off over several months. He also underwent
radiation therapy to the residual lesion. His total radiation dose was 45 Gy divided over 25
fractions over a period of five weeks.  

After completion of his radiation and steroid therapy, his vision improved to 20/20 uncorrected
and his afferent pupillary defect resolved. In addition, his color vision discrimination testing
improved significantly but has not fully returned to normal. He continued to have a mild
esophoria with left lateral gaze, but this remains asymptomatic.
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The patient was also found to have mild asymptomatic hypogonadism preoperatively. This has
remained stable without evidence of other pituitary dysfunction. He has required no hormone
replacement therapy.  

An MRI performed 10 months after his initial treatment regimen revealed no new
enhancement to suggest progression of his disease (Figures 3-4).

FIGURE 3: Post-Treatment MRI
Coronal T1 weighted, contrast enhanced image illustrating an enhancing mass involving the left
cavernous and sphenoid sinus.
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FIGURE 4: Post-Treatment MRI
Axial T1-weighted, contrast-enhanced image showing the same lesion as Figure 3. 

Numerous IgG-positive plasma cells and occasional scattered IgG4-positive plasma cells were
identified in the tumor, yielding an IgG4: IgG ratio of less than 10%, which is less than the
ratios (from 30% to > 90%) reported for published cases of IgG4 orbital sclerosing disease
(Figures 5-6). In addition, there were SMA positive fusiform cells (Figures 7-8) and a small
number of histiocytes positive for CD68. A pathological analysis of his tumor stained positive
for kappa and lambda indicating a polyclonal source (Figures 9-10). 
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FIGURE 5: Mixed Inflammatory Infiltrate (Low Power)
Dense submucosal mixed inflammatory infiltrate arising in a collagenous background
containing haphazard, storiform, or slightly fascicular distributions of fusiform and stellate
cells.  Benign mature appearing plasma cells predominate in the chronic inflammatory infiltrate,
along with some larger plasmacytoid cells, macrophages, and lymphoid nodules, some of
which contain reactive germinal centers. (H&E, 200x).
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FIGURE 6: Mixed Inflammatory Infiltrate (High Power)
Dense submucosal mixed inflammatory infiltrate arising in a collagenous background
containing haphazard, storiform, or slightly fascicular distributions of fusiform and stellate
cells. Benign mature appearing plasma cells predominate in the chronic inflammatory infiltrate,
along with some larger plasmacytoid cells, macrophages, and lymphoid nodules, some of
which contain reactive germinal centers. (H&E, 400x).
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FIGURE 7: SMA Stain (Low Power)
Endothelial cell immunolabeling with smooth muscle actin (SMA) overshadows SMA-positive
fusiform spindle cells and some stellate cells which are interpreted as tumor cells. (SMA, 200x).
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FIGURE 8: SMA Stain (High Power)
Endothelial cell immunolabeling with smooth muscle actin (SMA) overshadows SMA-positive
fusiform spindle cells and some stellate cells which are interpreted as tumor cells. (SMA, 400x).

FIGURE 9: Kappa Light Chain Stain
Immunohistochemical stains for kappa and lambda are both strongly positive in numerous
cells, indicating a polyclonal reactive proliferation of plasma cells. (Kappa, 400x).
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FIGURE 10: Lambda Light Chain Stain
Immunohistochemical stains for kappa and lambda are both strongly positive in numerous
cells, indicating a polyclonal reactive proliferation of plasma cells. (Lambda, 400x).

Discussion
We present the case of a patient with an inflammatory myofibroblastic tumor of the left
sphenoid and cavernous sinus whose symptoms have improved significantly, and his disease
has remained in remission with high-dose radiation therapy.

Most inflammatory pseudotumors of the skull base and orbit are treated with steroid therapy
[6, 12]. Although many patients will initially have symptom resolution, not all patients are able
to taper off steroids, and some patients continue to have progression of disease despite
therapeutic steroid dosing.

This has led many practitioners to recommend radiation therapy as an alternative treatment
modality [6, 14-16]. The level of disease control with low-dose radiation therapy remains
controversial. Lee, et al. showed significant recurrence despite treatment with steroids and
low-dose radiation [6]. However, several case reports have shown good disease control using
this regimen.

Despite controversy over the appropriate amount of radiation that may be delivered to
particular areas of the skull base, the case presented here illustrates that patients may be able
to tolerate high-dose radiation therapy to this area without ill effect. It is important to realize
that this particular tumor was highly cellular, which may have been the reason it responded
well to radiation therapy.
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Steroid therapy and, when feasible, surgical debulking combined with or without low-dose
radiation therapy will likely remain the standard of care in most centers. However, we believe
that it may be safe and effective to offer high-dose fractionated radiotherapy in cases where
steroids and surgery have been ineffective in controlling the disease process.

Conclusions
High-dose fractionated radiotherapy is a viable alternative to steroid therapy and low-dose
fractionated radiotherapy in managing inflammatory myofibroblastic tumors of the skull base
in select cases.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All
authors have declared that there are no other relationships or activities that could appear to
have influenced the submitted work.

References
1. Maire JP, Eimer S, San Galli F, Franco-Vidal V, Galland-Girodet S, Huchet A, Darrouzet V:

Inflammatory myofibroblastic tumour of the skull base . Case Rep Otolaryngol. 2013,
2013:103646. 10.1155/2013/103646

2. Taskapilioglu O, Yurtogullari S, Yilmaz E, Hakyemez B, Yilmazlar S, Tolunay S, Turan F, Bora
I: Isolated sixth nerve palsy due to plasma cell granuloma in the sphenoid sinus: case report
and review of the literature. Clin Neuroradiol. 2011, 21:235–38. 10.1007/s00062-011-0054-9

3. Ajibade DV, Tanaka IK, Paghdal KV, Paghda KV, Mirani N, Lee HJ, Jyung RW: Inflammatory
pseudotumor (plasma cell granuloma) of the temporal bone. Ear Nose Throat J. 2010, 89:E1-
13.

4. Yamagami K, Yoshioka K, Isaka Y, Inoue T, Hosoi M, Shakudo M, Iwai Y, Sato T: A case of
hypopituitarism due to inflammatory myofibroblastic tumor of the sella turnica. Endocr J.
2008, 55:339–44. 10.1507/endocrj.K07E-047

5. Kasliwal MK, Suri A, Gupta DK, Suri V, Rishi A, Sharma BS: Sphenoid wing inflammatory
pseudotumor mimicking a clinoidal meningioma: case report and review of the literature.
Surg Neurol. 2008, 70:509–13. 10.1016/j.surneu.2007.07.075

6. Lee DK, Cho YS, Hong SH, Chung WH, Ahn YC: Inflammatory pseudotumor involving the
skull base: response to steroid and radiation therapy. Otolaryngol Head Neck Surg. 2006,
135:144–48. 10.1016/j.otohns.2006.01.016

7. McCall T, Fassett DR, Lyons G, Couldwell WT: Inflammatory pseudotumor of the cavernous
sinus and skull base. Neurosurg Rev. 2006, 29:194–200. 10.1007/s10143-006-0017-9

8. Jochum W, Hänggi D, Bruder E, Jeck T, Novotny H, Probst A, Tolnay M: Inflammatory
myofibroblastic tumour of the sella turcica. Neuropathol Appl Neurobiol. 2004, 30:692–95.
10.1111/j.1365-2990.2004.00611.x

9. Stone JH, Zen Y, Deshpande V: IgG4-related disease. N Engl J Med. 2012, 366:539–51.
10.1056/NEJMra1104650

10. Espinoza GM: Orbital inflammatory pseudotumors: etiology, differential diagnosis, and
management. Curr Rheumatol Rep. 2010, 12:443–47. 10.1007/s11926-010-0128-8

11. Narla LD, Newman B, Spottswood SS, Narla S, Kolli R: Inflammatory pseudotumor.
Radiographics. 2003, 23:719–29. 10.1148/rg.233025073

12. Mombaerts I, Schlingemann RO, Goldschmeding R, Koornneef L: Are systemic corticosteroids
useful in the management of orbital pseudotumors?. Ophthalmology. 1996, 103:521–28.

2015 Gabel et al. Cureus 7(9): e328. DOI 10.7759/cureus.328 12 of 13

https://dx.doi.org/10.1155/2013/103646
https://dx.doi.org/10.1155/2013/103646
https://dx.doi.org/10.1007/s00062-011-0054-9
https://dx.doi.org/10.1007/s00062-011-0054-9
https://scholar.google.com/scholar?q=intitle:Inflammatory pseudotumor (plasma cell granuloma) of the temporal bone
https://dx.doi.org/10.1507/endocrj.K07E-047
https://dx.doi.org/10.1507/endocrj.K07E-047
https://dx.doi.org/10.1016/j.surneu.2007.07.075
https://dx.doi.org/10.1016/j.surneu.2007.07.075
https://dx.doi.org/10.1016/j.otohns.2006.01.016
https://dx.doi.org/10.1016/j.otohns.2006.01.016
https://dx.doi.org/10.1007/s10143-006-0017-9
https://dx.doi.org/10.1007/s10143-006-0017-9
https://dx.doi.org/10.1111/j.1365-2990.2004.00611.x
https://dx.doi.org/10.1111/j.1365-2990.2004.00611.x
https://dx.doi.org/10.1056/NEJMra1104650
https://dx.doi.org/10.1056/NEJMra1104650
https://dx.doi.org/10.1007/s11926-010-0128-8
https://dx.doi.org/10.1007/s11926-010-0128-8
https://dx.doi.org/10.1148/rg.233025073
https://dx.doi.org/10.1148/rg.233025073
https://dx.doi.org/10.1016/S0161-6420(96)30663-5


10.1016/S0161-6420(96)30663-5
13. Maalouf T, Trouchaud-Michaud C, Angioi-Duprez K, George JL: What has become of our

idiopathic inflammatory pseudo-tumors of the orbit?. Orbit. 1999, 18:157–66.
10.1076/orbi.18.3.157.2702

14. Foubert-Samier A, Sibon I, Maire JP, Tison F: Long-term cure of Tolosa-Hunt syndrome after
low-dose focal radiotherapy. Headache . 2005, 45:389–91. 10.1111/j.1526-
4610.2005.05077_5.x

15. Matthiesen C, Bogardus C Jr, Thompson JS, Farris B, Hildebrand L, Wilkes B, Syzek E, Algan O,
Ahmad S, Herman T: The efficacy of radiotherapy in the treatment of orbital pseudotumor .
Int J Radiat Oncol Biol Phys. 2011, 79:1496–502. 10.1016/j.ijrobp.2009.12.071

16. Lanciano R, Fowble B, Sergott RC, Atlas S, Savino PJ, Bosley TM, Rubenstein J: The results of
radiotherapy for orbital pseudotumor. Int J Radiat Oncol Biol Phys. 1990, 18:407–11.
10.1016/0360-3016(90)90108-V

2015 Gabel et al. Cureus 7(9): e328. DOI 10.7759/cureus.328 13 of 13

https://dx.doi.org/10.1016/S0161-6420(96)30663-5
https://dx.doi.org/10.1076/orbi.18.3.157.2702
https://dx.doi.org/10.1076/orbi.18.3.157.2702
https://dx.doi.org/10.1111/j.1526-4610.2005.05077_5.x
https://dx.doi.org/10.1111/j.1526-4610.2005.05077_5.x
https://dx.doi.org/10.1016/j.ijrobp.2009.12.071
https://dx.doi.org/10.1016/j.ijrobp.2009.12.071
https://dx.doi.org/10.1016/0360-3016(90)90108-V
https://dx.doi.org/10.1016/0360-3016(90)90108-V

	Inflammatory Myofibroblastic Tumor of the Left Sphenoid and Cavernous Sinus Successfully Treated with Partial Resection and High Dose Radiotherapy: Case Report and Review of the Literature.
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Pre-Treatment MRI
	FIGURE 2: Pre-Treatment MRI
	FIGURE 3: Post-Treatment MRI
	FIGURE 4: Post-Treatment MRI
	FIGURE 5: Mixed Inflammatory Infiltrate (Low Power)
	FIGURE 6: Mixed Inflammatory Infiltrate (High Power)
	FIGURE 7: SMA Stain (Low Power)
	FIGURE 8: SMA Stain (High Power)
	FIGURE 9: Kappa Light Chain Stain
	FIGURE 10: Lambda Light Chain Stain

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


