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CASE REPORT

Tuberculum sellae meningioma 
with possible tacrolimus neurotoxicity 
manifesting as manic‑like psychosis after kidney 
transplantation
Eun Hyun Seo1, Seung‑Gon Kim2, Yong Soo Cho3 and Hyung‑Jun Yoon2* 

Abstract 

Background:  Although kidney transplantation is the best treatment option for chronic kidney disease, the accom‑
panying immunosuppressive treatment can induce severe neurotoxicity presenting, on rare occasions, as psychosis. 
However, a brain tumor synchronous with immunosuppressant neurotoxicity has never been reported in a kidney 
transplant recipient. Herein, we report the first case of possible tacrolimus neurotoxicity with a meningioma manifest‑
ing as manic-like psychosis after kidney transplantation.

Case presentation:  A 63-year-old male presenting with acute psychotic mania was admitted to a psychiatric ward 
approximately 2 years after kidney transplantation. On brain magnetic resonance imaging, a tuberculum sellae men‑
ingioma was found, and hyperintense white matter lesions with possible tacrolimus-induced neurotoxicity were seen 
on fluid-attenuated inversion recovery images. Interestingly, the patient showed no visual field defects, and his blood 
tacrolimus concentration was within therapeutic ranges. After 3 weeks of adjunctive treatment with blonanserin, 
most of the symptoms had abated.

Conclusions:  The present case highlights the fact that neuroimaging studies are necessary to investigate underlying 
causes, as well as immunosuppressant neurotoxicity, which should all be considered when atypical psychiatric symp‑
toms develop after organ transplantation. Further, this case suggests that the additional use of atypical antipsychotics 
while maintaining immunosuppressants may be effective for manic-like psychotic symptoms secondary to possible 
immunosuppressant neurotoxicity synchronous with a meningioma.
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Background
Kidney transplantation is the treatment of choice for 
chronic kidney disease as it provides patients with sat-
isfactory quality of life [1]. However, life-long immuno-
suppressive treatment can induce neurotoxicity, often 
accompanied with neurological symptoms such as head-
ache and tremor [2]. Rarely, severe neurotoxic side effects 
presenting as psychosis have been described [3]. Brain 

tumors, including meningiomas, can cause several types 
of psychiatric symptoms. Although two cases of meningi-
oma have been reported after bone marrow transplanta-
tion [4], secondary brain tumor in solid organ transplant 
recipients is rare. Herein, we report the first case of pos-
sible immunosuppressant neurotoxicity with a menin-
gioma manifesting as manic-like psychosis after kidney 
transplantation.

Case presentation
A 63-year-old male with no personal or family history 
of psychiatric illness was admitted to the inpatient psy-
chiatric ward at a teaching hospital in September 2018 
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because of sudden-onset manic-like symptoms includ-
ing irritable mood, increased talkativeness, decreased 
need for sleep, and hyperactivity that began 2  weeks 
previously. Concurrently, he was convinced of the exist-
ence of a plot by his family members to murder him. He 
had received a kidney transplant for kidney disease due 
to diabetes in July 2016. Upon admission, a Mini-Mental 
State Examination (MMSE) was performed and his score 
(24/30) indicated impairments in orientation to time and 
concentration, but no abnormalities were found upon 
physical and neurological examination. Other than anti-
diabetic medications, including gliclazide (60  mg/day) 
and linagliptin (5  mg/day), the patient was also being 
treated with the following immunosuppressants: tacroli-
mus (2  mg/day), methylprednisolone (4  mg/day), and 
sirolimus (2  mg/day). His tacrolimus levels (6.1  µg/mL) 
were within the therapeutic range (5–10  µg/mL). The 
consulted nephrologist recommended continued use of 
immunosuppressive drugs. On the first day of admission, 
blonanserin (8  mg/day), an atypical antipsychotic drug, 
was administered to alleviate psychotic symptoms.

On the second day, all laboratory results includ-
ing a drug screen were normal, except increased serum 
glucose (220  mg/dL) and hemoglobin A1c (9.7%) lev-
els. However, a cerebral magnetic resonance imaging 
(MRI) study revealed a tuberculum sellae mass meas-
uring 15 × 8 × 13  mm. The lesion was typical of a men-
ingioma displaying homogenous enhancement with 
gadolinium and a dural tail (Fig.  1A, B). Hyperintense 
white matter lesions with possible tacrolimus neurotox-
icity were also seen on fluid-attenuated inversion recov-
ery (FLAIR) images (Fig.  1C). Since the patient did not 
show any visual field defects, neurosurgical consultation 
recommended regular follow-up without surgery. On the 
tenth day of admission, manic symptoms and impaired 
cognitive functions significantly improved (MMSE 
score: 29/30), whereas persecutory delusions remained 
unchanged. Accordingly, the patient’s blonanserin dos-
age was increased to 16  mg/day. Seventeen days after 
admission, delusions disappeared completely, which was 
supported by his statement of gaining insight into ill-
ness. After 3 weeks of hospitalization, most of the symp-
toms resolved. He was discharged and kept on the triple 
immunosuppressive regimen without any change in their 
doses and a reduced dose of blonanserin (8 mg/day).

Discussion and conclusions
We present a case of a meningioma synchronous with 
possible tacrolimus neurotoxicity after kidney trans-
plantation. A previous study reported that kidney trans-
plantation was particularly associated with an increase 
in cancers with viral etiology, suggesting that immune 
suppression caused the increased risk [5]. Exposure to 

radiation is the main risk factor for meningiomas [6], 
whereas its incidence and risk factors are unknown in 
immunosuppressed organ transplant recipients. Visual 
impairments are the main symptoms of tuberculum sellae 
meningiomas due to compression of the optic chiasm [7]. 
Interestingly, no visual field defects were found in this 
case. In a previous study, strong correlations between psy-
chiatric symptom characteristics and meningioma loca-
tion were found [8]. Frontal convexity menigiomas were 
mainly accompanied with depression, whereas supra-
sellar and temporal convexity lesions were accompanied 
with organic delusional disorder. However, diagnosing 
brain tumors based on psychiatric symptoms without any 
neurologic sign can be daunting. A previous retrospec-
tive study reported psychiatric symptoms as the initial 
manifestation of meningiomas presented in 21% of cases 
occurring in the fifth decade of life [9]. Therefore, a high 
level of suspicion of brain tumors, particularly of meningi-
omas, is needed when patients present with atypical psy-
chiatric features. In this case, because our patient did not 
undergo tumor removal surgery, elucidating the tumor’s 
causal effect on clinical symptoms is difficult. Despite this, 
our case emphasizes the necessity of neuroimaging to 
investigate other underlying causes in cases where immu-
nosuppressant neurotoxicity is highly likely.

Tacrolimus, a calcineurin inhibitor, is one of the 
mainstays of immunosuppressive protocols in organ 
transplantation [10]. Calcineurin is downstream of the 
N-methyl-D-aspartate receptor system and plays a role 

Fig. 1  Sagittal T1-weighted (A) pre-contrast and (B) post-contrast 
MRI showing a tuberculum sellae meningioma measuring 
15 × 8 × 13 mm. Axial FLAIR MRI (C) showed multifocal high signal 
intensities in both the deep and subcortical white matters
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in regulating dopaminergic neurotransmission [11, 12]. 
Calcineurin hypoactivity may contribute to schizophre-
nia development [13]. Based on a consensus report [14], 
therapeutic ranges of tacrolimus in kidney transplant 
recipients should be 5–10  µg/mL in maintenance ther-
apy. Although the emergence of neurotoxic symptoms 
has often been associated with elevated trough tacroli-
mus concentrations, psychotic symptoms can occur 
even within therapeutic levels [3]. Therefore, diagnosing 
neurotoxicity based on tacrolimus concentrations can 
be misleading. The factors or duration associated with 
tacrolimus-induced psychosis are also unclear. Appig-
nani et  al. [15] reported that predominant neuroimag-
ing findings of tacrolimus toxicity were hyperintense 
white matter lesions on T2-weighted MRI, suggesting 
edema. FLAIR is the most sensitive sequence for identi-
fying edema in tacrolimus-induced posterior reversible 
encephalopathy syndrome [16]. However, normal neuro-
imaging findings have also been reported in tacrolimus 
neurotoxicity [3, 15]. Even though it is difficult to verify 
the direct causal relationship between possible tacroli-
mus neurotoxicity and prominent psychotic mania-like 
symptoms, the present case indicates that careful moni-
toring of psychiatric symptoms should be considered in 
the management of transplant recipients under immuno-
suppressive treatment.

Corticosteroids can induce psychiatric adverse events 
including a variety of affective, psychotic, cognitive, and 
behavioral symptoms [2]. Patients taking more than 
40 mg/day of prednisone or its equivalent are susceptible 
to serious psychiatric disorders such as steroid psychosis 
[17]. Other than corticosteroid dosage, reliable risk fac-
tors for psychiatric adverse effects have not been identi-
fied [18]. Although the patient in this report did not take 
high-dose corticosteroids, chronic use of low-dose meth-
ylprednisolone may also contribute to the development 
of manic-like psychosis.

When severe psychotic symptoms requiring admis-
sion develop under immunosuppressive treatment, 
discontinuation or dose reduction of immunosuppres-
sants should be considered. In the case of tacrolimus-
induced neurotoxicity, switching tacrolimus to another 
agent such as cyclosporine is an alternative [19]. More-
over, sirolimus did not cause major neurotoxicity when 
used in heart transplant recipients [20], but switching 
from tacrolimus can lead to allograft rejection [10]. 
Although there are no specific guidelines for manag-
ing tacrolimus-induced psychosis, a previous case 
reported successful treatment of psychotic symptoms 
with an atypical antipsychotic drug without chang-
ing the tacrolimus dose [3]. Our case also suggests this 
to effectively treat manic-like psychosis secondary to 
possible tacrolimus neurotoxicity with a meningioma. 

Nevertheless, periodic attempts to reduce or discon-
tinue these agents are necessary to prevent potential 
adverse events.

This report has several limitations. First, psychotic 
mania possibly occurred independent of tacrolimus 
neurotoxicity or meningioma. Because reliable biologi-
cal markers for bipolar disorder have not been estab-
lished, additional investigations for differential diagnosis 
could not be performed. However, some features of the 
case implied organic causes rather than bipolar disor-
der. The patient showed the first manic-like episode in 
his 60s, which is in contrast with the mean onset age of 
30 years for bipolar disorder. Compared with over half of 
patients with bipolar disorder having at least one family 
member with a mood disorder, our patient did not have 
any family history of psychiatric illness. Moreover, cog-
nitive deficits such as temporal disorientation suggest an 
atypical feature of bipolar disorder, which underlines the 
need to consider another medical condition as a differ-
ential diagnosis. Second, although there were no medical 
abnormalities that could explain the patient’s psychiat-
ric symptoms, it cannot be ruled out that undiagnosed 
dementia or delirium may have caused cognitive impair-
ments of the patient. Third, given that the pathology of 
the tumor was not confirmed, it may not have been a 
meningioma. Fourth, as the patient had not undergone 
brain MRI before admission, the onset of the tumor is 
unclear. Further, since a follow-up MRI scan was not car-
ried out, we could not identify the change of hyperintense 
white matter lesions when the psychiatric symptoms 
resolved. Finally, considering that silent brain infarcts and 
white matter lesions are often seen on MRI in neurologi-
cally asymptomatic elderly patients [21], lesions observed 
in our case may have been caused by cerebral small vessel 
disease. In addition, these white matter lesions and lacu-
nar infarctions could be the potential underlying causes 
of manic-like psychosis.

In summary, we illustrate the first case of a tuberculum 
sellae meningioma synchronous with possible tacrolimus 
neurotoxicity after kidney transplantation, which mani-
fested as manic-like psychosis. Our report demonstrates 
that neuroimaging studies for other organic causes, as 
well as immunosuppressant neurotoxicity, are impor-
tant diagnostic tools when atypical psychiatric symptoms 
develop after organ transplantation. Further, this case 
suggests that adding an atypical antipsychotic drug to an 
immunosuppressive regimen may effectively treat manic-
like psychosis secondary to possible tacrolimus neuro-
toxicity synchronous with a meningioma.

Abbreviations
MMSE: Mini-Mental State Examination; MRI: magnetic resonance imaging; 
FLAIR: fluid-attenuated inversion recovery.



Page 4 of 4Seo et al. Ann Gen Psychiatry           (2019) 18:18 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your research ?  Choose BMC and benefit from: 

Acknowledgements
Not applicable.

Authors’ contributions
EHS and HJY contributed to study concept and design. EHS, SGK, YSC, and HJY 
contributed to data collection. EHS and HJY were involved in the literature 
review and corrections. SGK, YSC, and HJY were involved in interpretation 
of clinical data. EHS and HJY wrote the manuscript. All authors read and 
approved the final manuscript.

Funding
All authors have no funding to declare.

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report.

Competing interests
The authors declare that they have no competinginterests.

Author details
1 Premedical Science, Chosun University College of Medicine, Gwangju, 
Republic of Korea. 2 Department of Psychiatry, Chosun University College 
of Medicine, 309 Pilmun‑daero, Dong‑gu, Gwangju 61452, Republic of Korea. 
3 Department of Radiology, Chosun University College of Medicine, Gwangju, 
Republic of Korea. 

Received: 22 March 2019   Accepted: 29 August 2019

References
	1.	 De Pasquale C, Veroux M, Indelicato L, Sinagra N, Giaquinta A, Fornaro M, 

et al. Psychopathological aspects of kidney transplantation: efficacy of a 
multidisciplinary team. World J Transplant. 2014;4(4):267–75.

	2.	 DiMartini A, Crone C, Fireman M, Dew MA. Psychiatric aspects of organ 
transplantation in critical care. Crit Care Clin. 2008;24(4):949–81.

	3.	 Bourgeois JA, Hategan A. Immunosuppressant-associated neurotoxicity 
responding to olanzapine. Case Rep Psychiatry. 2014;2014:250472.

	4.	 Meignin V, Gluckman E, Gambaraelli D, Devergie A, Ramee MP, Janin A, 
et al. Meningioma in long-term survivors after allogeneic bone marrow 
transplantation. Bone Marrow Transplant. 1998;22(7):723–4.

	5.	 Vajdic CM, McDonald SP, McCredie MR, van Leeuwen MT, Stewart JH, Law 
M, et al. Cancer incidence before and after kidney transplantation. JAMA. 
2006;296(23):2823–31.

	6.	 Yamanaka R, Hayano A, Kanayama T. Radiation-induced meningiomas: an 
exhaustive review of the literature. World Neurosurg. 2017;97:635–44.

	7.	 Li X, Liu M, Liu Y, Zhu S. Surgical management of Tuberculum sellae 
meningiomas. J Clin Neurosci. 2007;14(12):1150–4.

	8.	 Bommakanti K, Gaddamanugu P, Alladi S, Purohit AK, Chadalawadi SK, 
Mekala S, et al. Pre-operative and post-operative psychiatric manifesta‑
tions in patients with supratentorial meningiomas. Clin Neurol Neuro‑
surg. 2016;147:24–9.

	9.	 Gupta RK, Kumar R. Benign brain tumours and psychiatric mor‑
bidity: a 5-years retrospective data analysis. Aust N Z J Psychiatry. 
2004;38(5):316–9.

	10.	 Wu Q, Marescaux C, Wolff V, Jeung MY, Kessler R, Lauer V, et al. Tacrolimus-
associated posterior reversible encephalopathy syndrome after solid 
organ transplantation. Eur Neurol. 2010;64(3):169–77.

	11.	 Nishi A, Bibb JA, Matsuyama S, Hamada M, Higashi H, Nairn AC, et al. 
Regulation of DARPP-32 dephosphorylation at PKA- and Cdk5-sites by 
NMDA and AMPA receptors: distinct roles of calcineurin and protein 
phosphatase-2A. J Neurochem. 2002;81(4):832–41.

	12.	 Rushlow WJ, Seah C, Sutton LP, Bjelica A, Rajakumar N. Antipsychotics 
affect multiple calcium calmodulin dependent proteins. Neuroscience. 
2009;161(3):877–86.

	13.	 Gerber DJ, Hall D, Miyakawa T, Demars S, Gogos JA, Karayiorgou M, et al. 
Evidence for association of schizophrenia with genetic variation in the 
8p21.3 gene, PPP3CC, encoding the calcineurin gamma subunit. Proc 
Natl Acad Sci USA. 2003;100(15):8993–8.

	14.	 Wong SH. Therapeutic drug monitoring for immunosuppressants. Clin 
Chim Acta. 2001;313(1–2):241–53.

	15.	 Appignani BA, Bhadelia RA, Blacklow SC, Wang AK, Roland SF, Free‑
man RB Jr. Neuroimaging findings in patients on immunosuppressive 
therapy: experience with tacrolimus toxicity. AJR Am J Roentgenol. 
1996;166(3):683–8.

	16.	 Casey SO, Sampaio RC, Michel E, Truwit CL. Posterior reversible encepha‑
lopathy syndrome: utility of fluid-attenuated inversion recovery MR 
imaging in the detection of cortical and subcortical lesions. AJNR Am J 
Neuroradiol. 2000;21(7):1199–206.

	17.	 Hall RC, Popkin MK, Stickney SK, Gardner ER. Presentation of the steroid 
psychoses. J Nerv Ment Dis. 1979;167(4):229–36.

	18.	 Dubovsky AN, Arvikar S, Stern TA, Axelrod L. The neuropsychiatric compli‑
cations of glucocorticoid use: steroid psychosis revisited. Psychosomatics. 
2012;53(2):103–15.

	19.	 Filler G. Calcineurin inhibitors in pediatric renal transplant recipients. 
Paediatr Drugs. 2007;9(3):165–74.

	20.	 van de Beek D, Kremers WK, Kushwaha SS, McGregor CG, Wijdicks EF. No 
major neurologic complications with sirolimus use in heart transplant 
recipients. Mayo Clin Proc. 2009;84(4):330–2.

	21.	 Vermeer SE, Hollander M, van Dijk EJ, Hofman A, Koudstaal PJ, Breteler 
MM. Silent brain infarcts and white matter lesions increase stroke 
risk in the general population: the Rotterdam Scan Study. Stroke. 
2003;34(5):1126–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Tuberculum sellae meningioma with possible tacrolimus neurotoxicity manifesting as manic-like psychosis after kidney transplantation
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References




