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Abstract 
Medical treatment of meningiomas is reserved for cases in which surgery and radiotherapy 
have failed. Given that a high percentage of meningiomas express somatostatin receptors, 
treatment with somatostatin analogues has been proposed. In addition, these medications 
have been shown to have an antiproliferative and antiangiogenic effect in vitro. To date, very 
few cases with clinical response and none with radiological response have been described. 
The case described here is the first to report a radiological response. A 76-year-old Caucasian 
male was first diagnosed with unresectable meningioma at age 47. The patient experienced 
multiple recurrences and underwent three surgeries and radiotherapy over the years from 
the initial diagnosis. Despite treatment, the disease continued its progression. Based on an 
Octreoscan positive for tumour uptake, therapy with extended-release somatostatin ana-
logues was started. Although no clinical neurological improvement was observed, magnetic 
resonance imaging scans revealed a discreet but continuous radiological response over time. 
After >2 years of continuous administration of lanreotide, the patient remains progression 
free. In highly selected cases, somatostatin analogue treatment for meningioma may be ben-
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eficial. Based on our findings, treatment with somatostatin analogues should be maintained 
longer than previously described before evaluating treatment response. 
 © 2016 The Author(s) 
 Published by S. Karger AG, Basel 

Introduction 

Meningiomas are the most common primary brain tumours in adults [1]. The vast ma-
jority of these (90%) are benign (grade I) tumours, with the rest classified as atypical (grade 
II) or anaplastic (grade III) tumours, according to the World Health Organization. The treat-
ment of choice is surgery, which is curative in 90% of cases when complete resection is 
achieved. In unresectable or inoperable tumours, treatment options include radiotherapy or 
radiosurgery [2]. However, in a small percentage of patients, neither surgery nor radiother-
apy is successful, resulting in disease recurrence or tumour progression. In such cases, the 
only remaining treatment option is medical therapy, although response to current medica-
tions is, at best, only partial [3–5]. For this reason, research into alternative treatments, in-
cluding somatostatin analogues, is ongoing [6–10]. 

It has been reported that up to 90% of meningiomas express somatostatin receptors, a 
fact that has generated much interest in the use of somatostatin analogues [11–13]. The re-
ported antiproliferative and antiangiogenic effect of these drugs has further increased their 
potential attractiveness [14], although this is partially tempered by the results of one study 
that found that somatostatin analogues might stimulate the proliferative activity of meningi-
omas in vitro [15]. The most common receptor subtype in these tumors is somatostatin re-
ceptor 2A (sstr2A) [16], and elevated levels of this receptor are associated with greater an-
giogenesis in atypical, anaplastic and microcytic meningiomas [17, 18]. The presence of so-
matostatin receptors can be detected by octreotide scintigraphy (Octreoscan) and immuno-
histochemical study, and patients with high levels of sstr2A expression are potential candi-
dates for treatment with somatostatin analogues. 

Despite the promise of somatostatin analogues, few studies have investigated the use of 
this therapeutic approach in meningioma. Moreover, of the studies that have been carried 
out, only a few have reported a clinical response [19–21] and none have found a radiological 
response. Here we report the case of a patient with recurrent multiple meningioma who 
presented a clear radiological response to treatment with somatostatin analogues and who 
remains progression free after more than 2 years of treatment. 

Case Presentation 

The patient was a 76-year-old Caucasian male with a long history of recurrent multiple 
meningiomas. The patient’s previous medical history includes hypertension, dyslipidemia, 
and lower acute myocardial infarction at age 44. At age 47, the patient was first diagnosed 
with right parietal parasagittal meningioma involving the falx cerebri, which was treated 
with surgery. Twenty years later, due to progression of residual left-sided hemiparesis, the 
patient was diagnosed with a recurrence for which he underwent a second surgery at age 68. 
This second surgical resection was incomplete, leaving a thin layer of tumour tissue in the 
posterior third of the sagittal sinus. Histopathology was compatible with meningothelial 
meningioma. Magnetic resonance imaging (MRI) of the posterior brain showed multiple 
early recurrences (2 parasaggital, 1 parietal, and 1 frontoparietal). Due to progression of 
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these lesions, a third surgery was performed 3 years later, at age 71. This surgery resulted in 
multiple postoperative complications, the most important of which were a cerebrospinal 
fluid fistula requiring a ventriculopleural shunt, repeated failed graft reconstructions due to 
infections, and an intestinal perforation (due to a laparotomy performed to obtain a micro-
vascular omental graft) leading to peritonitis and, subsequently, right hemicolectomy. 

Sixteen months after the third surgery, a follow-up MRI showed clear signs of disease 
progression, with multiple extra-axial lesions involving the falx cerebri. After multidiscipli-
nary assessment, the patient was referred for radiotherapy. Three months following radio-
therapy treatment, radiological examination revealed a new progression, with growth in the 
maximal diameter of the sum of the lesions (from 8 to 8.4 cm). The patient’s long history of 
recurrent meningiomas, along with three surgeries and radiotherapy, has left him with im-
portant sequelae, including left hemiparesis and partial seizures (since the second surgery), 
currently being treated with anticonvulsant therapy. 

Given the patient’s extensive history of recurrent meningiomas and progression after 
radiotherapy, various medical treatment options were considered. After much deliberation, 
we elected to initiate compassionate-use treatment with extended-release somatostatin 
analogues. This decision was based on the previously performed Octreoscan showing posi-
tive uptake on the somatostatin receptors, and published reports of clinical response to this 
medication, which is also reported to be well tolerated. We prescribed subcutaneous injec-
tion of lanreotide (Somatuline Autogel®) at a dose of 120 mg every 28 days due to the con-
venience of this delivery method. Brain MRIs performed every 6 months thereafter revealed 
a discreet but continuous radiological improvement. Given these findings, we maintained 
medical treatment without interruption to the present time (currently >2 years of treat-
ment). At exactly 2 years from treatment initiation with lanreotide, the volume of the lesions 
had decreased by approximately 35%. Clinically, the patient continues to receive rehabilita-
tion for neurological deterioration. 

Discussion 

Medical treatment of meningiomas is reserved as a final option in cases in which sur-
gery and radiotherapy have been ruled out or have failed. Chemotherapy, immunotherapy, 
hormonal therapy, and biological therapies have all been described and remain under study 
[3–5], although none of these treatments has managed to achieve more than a partial re-
sponse. 

Although the expression of somatostatin receptors in meningiomas was first reported in 
1986 [11], only a small number of case reports and studies have investigated the use of so-
matostatin analogues for this type of cancer. The first case of meningioma treated with oc-
treotide was published in 1989 in the journal Lancet [19]. In that case report, a patient diag-
nosed with an inoperable (due to comorbidities) pituitary macroadenoma with intrasellar 
extension (later diagnosed on histopathological evaluation as meningioma) received oc-
treotide treatment at 2 years after diagnosis. The patient presented a clinical response to 
treatment, including fewer headaches and improvement of his visual field, but no radiologi-
cal response was observed. In 1993, another report described three cases of unresectable 
meningioma treated with octreotide. While clinical improvement was observed in two cases, 
no radiological response was found in any of the three cases [20]. However, the authors of 
that study noted that the lack of radiological response could have been attributable to the 
short treatment duration (8 weeks maximum) or insufficient doses. More recently (2007), a 
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pilot clinical trial [21] was conducted in 16 patients with recurrent meningiomas treated 
with extended-release somatostatin analogues. Of these 16 patients, 31% had a partial re-
sponse (clinical or radiological response <25%), 31% had stable disease, and 37% experi-
enced disease progression. Progression-free survival (PFS) at 6 months was 44%. Based on 
these findings, the authors concluded that somatostatin analogues may offer a novel, rela-
tively nontoxic alternative treatment for recurrent meningiomas. In contrast, a phase II clini-
cal trial involving 11 patients with recurrent or progressive meningiomas treated with oc-
treotide found no clinical or radiological response in any of the patients [22]. Mean time to 
progression was 17 weeks, mean survival was 2.7 years, and only 2 patients had a long PFS. 
That study, however, had an important limitation: no Octreoscan was performed before or 
after treatment, and subsequent immunohistochemical analysis for sstr2 was positive in 
only 6 patients. The most recent report involved a phase II clinical trial [10] in which 9 pa-
tients with high-grade meningiomas were treated with octreotide after a positive Octreo-
scan. However, none of the patients achieved a partial radiological response (defined as a 
decrease of >50%) and median PFS was 4–5 months. 

Although some of the studies described above reported a clinical response in some pa-
tients, none found a radiological response. Importantly, all these studies share a common 
limitation: short treatment duration. By contrast, our patient received >2 years of lanreotide 
treatment, with no disease progression in this period. While we cannot rule out possible 
effects from prior radiotherapy in our patient (radiotherapy treatment was completed 4 
months before the start of medical treatment), the finding of disease progression on the MRI 
performed after radiotherapy suggests that it is unlikely that the radiological response is 
attributable to radiotherapy. 

Despite the negative results of the two clinical trials described above, the case report we 
present here suggests that some patients could benefit from treatment with somatostatin 
analogues. Moreover, treatment duration may play an important role. Although we did not 
observe a clinical response in our patients, the radiological improvement was sufficient to 
achieve more than 2 years of PFS in a patient whose tumour, although low grade, showed 
clear signs of clinical aggressiveness, particularly in recent years. 

Conclusions 

The findings reported here in a patient treated with lanreotide for more than 2 years 
suggest that treatment with somatostatin analogues should be maintained longer than pre-
viously described before treatment response is evaluated. In highly selected cases of menin-
gioma, somatostatin analogues may be beneficial. However, at present, selection of patients 
most likely to benefit from this treatment is hindered by the lack of specific imaging tests 
and biochemical/molecular markers. Studies with longer treatment duration and larger 
sample sizes would help to clarify this situation. 
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