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Abstract

Introduction: The management of giant sphenopetroclival meningioma (SPCM) remains a hurdle for clinicians in many countries. 
The development of the instrument and surgical technique have improved the clinical outcomes, especially in developed countries. 
However, the limitation of facilities as well as the cost remains a major in developing countries, like Indonesia. Our study aims to 
modify the neurosurgical services of SPCM by considering the limited cost and facilities in our institution. 

Methods: We collected the data of SPCM within the year 2019 and evaluated the surgical approaches, outcomes, and cost-effective-
ness based on the national insurance in Indonesia. Nine patients of SPCM have been noted and analyzed, in 4 patients the lesions 
were located on the right, while 5 patients had lesions on the left side. CT and/or MRI with contrast imaging were used to determine 
the tumor invasion and location. All patients were covered by national insurance with a limited budget. 

Results: Through the year 2019, we operated on 9 patients with SPCM. The majority of the patients were female (6 out of 9). The 
average age was 46.78 years old. In our series, 1 patient had prolonged stay in the ICU (20 days) with total length of stay (LOS) of 32 
days. This patient took extra cost during hospitalization, with a total of 6378 USD. The average LOS in ICU and ward were 2.25 days 
and 7.38 days respectively, excluding the outlier patient. The mean cost for the surgery of SPCM was 3683.78 USD. 

Conclusion: The study concludes that patients with SPCM are still manageable based on Indonesian National insurance system al-
though with many limitation.
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Introduction 

The meningioma, which attaches on the petroclival region is ap-
proximately 9% of all intracranial meningioma [1]. The main treat-
ment for petroclival meningioma is surgery and followed by radio-
therapy. The giant sphenopetroclival meningioma (SPCM) remains 
a challenge in many countries. The development of the instrument 
and surgical technique have improved the clinical outcomes, espe-
cially in developed countries. However, the limitation of facilities 
as well as the cost remains a major issue in developing countries, 

like Indonesia. Our study aims to modify the neurosurgical services 
of giant SPCMby considering the limited cost and facilities in our 
institution.

Since December 31, 2013, Indonesia had implemented the na-
tional health insurance systems to cover all Indonesian, called BPJS 
(Social Insurance Administration Organization) and JKN (Indone-
sian National Health Insurance Systems). Despite the improvement 
of health care coverage, as neurosurgeons, we faced many chal-
lenges. Therefore, we analyzed the relation between outcome and 
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cost-effectiveness for surgical treatment of SPCM. Understanding 
the cost of microsurgical treatment of intracranial meningioma 
may offer direction in reducing health care costs and establishing 
cost-effective algorithms [2].

Methods

We collect the data of SPCM within the year 2019 and evaluate 
the surgical approaches, outcomes, and cost-effectiveness based 
on the national insurance in Indonesia. Nine patients of SPCM have 
been noted and analyzed, in 4 patients the lesions were located on 
the right side, while 5 patients had lesions on the left side. CT and/
or MRI with contrast imaging were used to determine the tumor 
invasion and location. All patients were covered by national insur-
ance with a limited budget. 

Results

Within the year 2019, we operated on nine patients with SPCM. 
Majority of the patients were female (6 out of 9). The average age 
was 46.78 years old. In this series, 1 patient had prolonged stay in 
the ICU (20 days) with total length of stay (LOS) of 32 days. This 
patient took extra cost during hospitalization, with a total of 6378 
USD. The average LOS in ICU and ward were 2.25 days and 7.38 
days respectively, excluding the outlier patient. The mean cost was 
3683.78 USD and it could be cheaper if the outlier patient was ex-
cluded due to over budgeting. The summary of clinical data was 
presented as table 1.

The management of SPCM is complicated by their proximity to 
intracranial neurovascular structures hence a complete resection 
may pose a risk of worsening morbidity. We realized that achieving 
a total removal was very dangerous, therefore we did partial total 
removal on 8 patients and 1 with nearly total removal. 

The tumor diameter of more than 6 cm was classified as giant 
SPCM. A giant SPCM commonly encased the neurovascular struc-
tures in that region, therefore it is impossible for the total remov-
al. Encasement of the internal carotid artery, especially with our 
limited facilities. In our institution, there was no availability of in-
traoperative neuro-monitoring, neuro-navigation, intraoperative 

No Location Gender Age Size 
(cm)

Insurance

BPJS (USD)
Outcome

LOS

in ICU

Total

LOS
1 Right Male 45 6.1x6.7 3421 PTR 2 7
2 Right Male 38 6.4x7.1 3367 PTR 2 7
3 Right Female 55 7.3x7.0 3554 PTR 2 8
4 Right Female 52 5.8x6.8 3241 NTR 3 9
5 Left Female 48 6.5x6.6 6378 PTR 20 32
6 Left Male 51 6.4x5.7 3143 PTR 2 7
7 Left Female 35 7.1x5.6 3422 PTR 3 7
8 Left Female 49 5.4x6.3 3365 PTR 2 7
9 Left Female 48 6.2x7.4 3263 PTR 2 7

Table 1: Number of patient characteristics.

Note: PTR (Partial total removal), NTR (nearly total removal), LOS (Length of stay), ICU (Intensive care unit), BPJS (Social Insurance Ad-
ministration Organization).

hybrid with DSA operating room, which were needed to facilitate 
giant SPCM surgery. In addition, microsurgical clipping was also 
not available in our institution. Nevertheless, the other devices 
were existing, such as surgical microscopes, high-speed drill and 
ultrasonic aspirator.

The other issue was the availability of ICU, due to the limitation 
of the number of beds and ventilators, the surgery for SPCM might 
have to be postponed. Hence, prolonged the LOS and created ad-
ditional costs.
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Discussion 

We investigated the management of SPCMs by considering the 
cost of our National Health insurance and the limitation of sophis-
ticated equipment. As previously described, SPCM is a very chal-
lenging case for neurosurgeons. There are many issues about the 
cost-effectiveness in managing meningioma, it is not only the surgi-
cal treatment but also the other sections in one package for patient 
treatment. The issues include the cost of imaging studies, patho-
logical studies and others [3-6]. 

The limitation of equipment creates an additional challenge 
for the surgery of giant SCPM, we roughly took 7-15 hours for the 
surgery of SCPM. The longer surgical duration is associated with 
an additional cost in anesthetic drugs. Generally, cost distribu-
tion of facility, pharmacy, supplies/implants, imaging, and labo-
ratory costs did not differ significantly depending on the patient-
perceived outcome [4]. Fortunately, a preliminary imaging study 
with a contrast-CT scan is feasible in other hospitals, this could 
minimize the cost for the surgical package. Vinding., et al. also 
considered the cost of health care when it was not so useful in as-
sessing the patient whether it was for imaging or immunohisto-
chemistry staining. Therefore their study was trying to make new 
grading systems for resection skull base meningiomas [7]. This 
idea encourages us to make such a kind of grading system for cost-
effectiveness in SPCM however, we need more data to analyze it. 
The average cost was higher in patients with a pre-operative KPS 
(Karnowsky performance score) score lower than 80. The outcome 
of intracranial-meningioma resection in elderly individuals is also 
more favorable when the pre-operative KPS score is >80. Treat-
ment should be patient-specific, and additional factors should be 
considered. Patients with poor pre-operative clinical conditions 
might benefit from a combined strategy with partial resection and 
radiosurgery to reduce the surgical duration and the complication 
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Figure 1: A giant sphenopetroclival meningioma.

rate [8]. Therefore in our series the average age is 46.78 years old, 
which means the KPS is >80. Partial removal is the best choice for 
us to avoid severe and deathly complications and the other reason 
is that the cost will be effective because of no overbudgeting. The 
average LOS in ICU and ward were 2.25 days and 7.38 days respec-
tively, excluding the outlier patient. The mean cost was 3683.78 
USD and it could be cheaper if the outlier was excluded.

Conclusion 

The study concludes that patients with SPCM are still manage-
able based on Indonesian National insurance system although with 
many limitation.
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