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Introduction
Brain metastasis is a significant cause of morbidity and 

mortality in cancer patients and its incidence is increasing as a 
result of advanced imaging techniques and improved survival of 
cancer patients due to better contemporary treatments available 
[1]. Moreover, brain metastases are being detected in primary 
malignancies not usually known to spread to brain [2].

Surgery followed by whole Brain RadioTherapy (WBRT) 
has been the main modality of treatment for single or limited 
intracranial metastasis. This is supported by randomized trials 
and various treatment guideline committees [3-5].

Stereotactic radiosurgery (SRS) has come up and advocated 
by many as first line treatment for single/multiple metastases 
or in combination with surgical resection [6]. The ability of 
SRS to deliver focused radiation to a specified area of brain  

 
and theoretical advantage of avoiding risks associated with 
surgery and deleterious neurocognitive effects of WBRT makes  
it an attractive choice, especially in lesions located in eloquent 
region of brain [7]. However, recent studies have highlighted the 
complications (around 20-40%) such as new neurologic deficits, 
worsening cerebral edema, persistent seizures and radiation 
necrosis associated with SRS which negates its projected 
harmless profile [8].

The treatment of eloquent area metastatic lesions remains 
a challenge for clinicians [9]. Traditionally, these lesions are 
approached with caution and less invasive approaches due 
to the risk of creating new deficits or worsening the existing 
ones. But as the survival of such cancer patients has increased, 
it has generated more interest in pursuing aggressive surgical 
treatment of eloquent area lesion coupled with postoperative 
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radiotherapy, especially with the availability of techniques such 
as intraoperative imaging, intraoperative tumor visualisation 
and neuronavigation [10-14].

There is paucity of literature regarding management of 
eloquent area metastases arising from rare primary malignancies 
[15]. We present our experience after surgery for 10 consecutive 
patients harbouring eloquent area metastasis from rare primary 
malignancies to illustrate the safety and effectiveness of 
microsurgical resection leading to good early outcome.

Materials and Methods
During a 2-year period from 2013 to 2015, 10 consecutive 

patients harboring a metastatic lesion in the eloquent cortex 
from an unusual primary source underwent stereotaxy assisted 
microsurgical resection. Patients with common malignancies 
metastasizing to brain such as lung, breast, kidney and melanoma 
were excluded from the study. Prerequisite for neurosurgical 
treatment was stable systemic disease and life expectancy more 
than 6 months as discussed with treating oncologist. All patient 
was discussed in the institutional multidisciplinary board and 
consensus obtained regarding surgical management. Craniotomy 
site for surgical resection was decided with frameless or frame 
based stereotactical localization. Best and safe trajectory for 

approaching the lesions was decided after studying the different 
MRI sequences and consultation with the neuroradiologist. 
No cortical mapping or stimulation was used in any case. All 
patients were operated by the same surgeon. Preoperative data 
and patient characteristics with early outcomes are outlined 
in (Table 1 & 2) respectively. Exemplary preoperative and 
postoperative brain images are shown in (Figures 1 & 2).

Table 1: Patient Data.

Ratio (Male: Female) 5:05

Age Mean 47.6 years (range 21-65 
years)

Preoperative Symptoms
Hemiparesis (n=8, 80%)

Motor Dysphasia (n=2, 20%)

Average Tumor Diameter 2.4cm

Recursive Partioning Analysis 
(RPA class)

I (n=2, 20%)

II (n=0)

III (n=8, 80%)

Karnofsky Performance Score 
(KPS)

>70 (n=2, 20%)

50-70 (n=4, 40%)

<50 (n= 4, 40%)

Table 2: Patient Outcome.

Patient Age/ Sex Location of 
Metastasis

Preoperative 
Karnofsky 

Performance 
Score

Recursive 
portioning 
Analysis 

(RAP) Class

Primary Malignancy

Preoperative 
Symptoms/Strength 

(upper limb-ul, 
lower limb-ll)

Status at 
3 months 
Follow up

1 47/M Left inferior frontal 
(Broca`s area) 90 1

Adenoid Cystic 
Carcinoma (floor of 

mouth)
Motor Dysphasia Improved

2 65/F Left motor region 40 3 Carcinoma esophagus Right Hemiparesi (UL 
& LL- 3/5)

Improved 
(4+/5)

3 33/M Left motor region 50 3 Carcinoma Testis
Right Hemiparesis

(UL-3/5, LL-2/5)
Improved 

(4+/5)

4 40/F Left motor region 40 3 Osteosarcoma Right Hemiparesis 
(UL-2/5, LL-1/5)

Improved 
(4+/5)

5 62/F Right motor region 50 3 Carcinoma Ovary Left monoparesis 
(UL-2/5)

Improved 
(4-/5)

6 46/M Left motor region 40 3 Carcinoma Tongue Right Hemiparesis 
(UL-1/5, LL-2/5)

Improved 
(3/5)

7 21/M Right motor region 50 3 Carcinoma Testis Left Hemiparesis 
(UL-2/5, LL-1/5)

Improved 
(4+/5)

8 58/F Left motor region 50 3 Carcinoma 
Endometrium

Right Hemiparesis 
(UL-3/5, LL-2/5)

Improved 
(4+/5)

9 60/M Right motor region 40 3 Carcinoma Colon Left Hemiparesis 
(UL-4-/5, LL-3/5) Stable

10 44/F Left inferior frontal 
(Broca`s area) 80 1 Carcinoma Ovary Motor Dysphasia Improved
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Figure 1: A) Preoperative T1W sagittal contrast. MRI showing 
the lesion in left inferior frontal lobe. B) Postoperative sagittal 
contrast. MRI image showing complete resection of the lesion.

Figure 2: A) Preoperative axial contrast MRI image. showing 
the right motor strip lesion. B) Postoperative axial contrast MRI 
image showing complete excision of the lesion.

Results
We present outcome at 3 months for this group of patients. 

There was no surgical complication and hospital stay was 
uneventful. Gadolinium enhanced brain MRI`s were obtained in 
all patients on first postoperative day and after 3 months. After 
surgery, patients were seen at the outpatient department 2-3 
weeks after surgery. At 3-months follow up all patients remained 
alive. Each of the 10 patients received either SRS or WBRT at 
the discretion of the treating radiation oncologist. Karnofsky 
Performance Score improved in all patients. Eight out of the 10 
patients who presented with a hemiparesis had improved or 
stable strength at their 3-month follow up visit. The two patients 
who presented with motor dysphasia also showed complete 
improvement in speech. 

Discussion
Few studies have addressed the issue of treatment of 

metastatic lesion in the eloquent brain cortex [2,9-12]. It is 
still an evolving area of cancer care. Very few studies have 
further reported about treatment of rare brain metastases [15]. 
Our study focuses on surgical treatment of eloquent region 
metastases arising from unusual primary malignancies.

Walter et al. [9] showed that 83.3% of patients had improved 
or unchanged motor deficits after surgery for lesions within the 
central area. Another series by Weil et al. [10] showed that 94.1% 
patients who underwent surgical resection of metastases located 
in eloquent cortex had improved motor strength at a 3-month 
follow up visit. Kellogg et al [11] also reported improvement 
in 94% of their patients who were operated for motor area 
metastatic lesions. Our results also show improvement in 90% 
of the patients along with stable deficit in the rest, matching the 
results reported in literature. In majority of the reported series, 
extensive preoperative functional mapping and intraoperative 
cortical mapping and stimulation were performed [9,10]. 
Intraoperative monitoring by motor evoked potential is also 
not straightforward and can be difficult to interpret. It can vary 
in sensitivity, specificity, and predictive values when aiming on 
preservation of motor function and awareness has to be raised 
among neurosurgeons for these differences when performing 
surgery in motor eloquent cortex or fiber tracts for these tumor 
entities because it involves a steep learning curve [12].

We did not use intraoperative cortical stimulation in any 
of the patient. The same has been supported by Kellogg et al in 
their study [11]. Nests of tumor cells exist for several millimeters 
outside the confines of the distinct metastatic brain lesion and 
its gliotic capsule. Aggressive resection of this microscopic 
margin, when feasible, can reduce the local recurrence of brain 
metastases [13]. Therefore, the intraoperative ability to visualize 
and resect these microscopic margins using fluorescence-guided 
surgery using 5-aminolevulinic acid (5-ALA) is of considerable 
interest. In some studies, residual cavity fluorescence was 
detected in most patients (75%) after gross-total resection of 
the distinct metastasis. Unfortunately, only one-third of those 
patients with available histological tissue samples were found 
to harbor microscopic disease at these 5-ALA-positive margins. 
Therefore, in non-eloquent areas, the use of 5-ALA seems to 
drive “supra-maximal” resection of surrounding reactive tissue, 
which means that caution is required in eloquent areas because 
5-ALA positivity was not particularly sensitive for residual micro 
metastasis. These studies and others demonstrate the pressing 
need for additional research into novel fluorescent compounds 
to better define microscopic tumor margins in brain metastases 
[14]. Majority of studies in the literature have reported on 
metastatic lesions arising from common primary malignancies. 
Our study shows that with meticulous preoperative planning 
and choice of the right operative corridor, excellent results can 
be achieved in patients harbouring eloquent area metastatic 
lesions from unusual primary malignancies.

SRS is generally considered as an effective tool for managing 
eloquent area metastatic brain lesions. However, Williams et 
al showed in their institution`s comprehensive study that SRS 
has a significant complication rate of about 40%, more so in the 
lesions of eloquent cortex [8].
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Conclusion
Lot of unusual primary cancers do metastasize to eloquent 

areas of brain. Complete microsurgical resection of eloquent area 
metastases from unusual primaries is feasible and beneficial. 
Careful patient selection and subsequent surgical treatment 
can lead to significant improvement in the quality of life of such 
patients.
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