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SURGERY

SURG-01. LITT FOR IN-FIELD RECURRENCE OF BRAIN 
METASTASIS AFTER STEREOTACTIC RADIOSURGERY: 
OUTCOMES AND MECHANISMS OF DEATH

Shabbar Danish1 and Joel Kaye2; 1Rutgers Cancer Institute of New Jersey, 
New Brunswick, NJ, USA, 2Rutgers Robert Wood Johnson Medical School, 
New Brunswick NJ, USA

INTRODUCTION: Brain metastasis (BM) affects up to one-third of 
adults with cancer and carries a historically bleak prognosis. Thanks to 
advances in stereotactic radiosurgery (SRS), patients can live longer, and 
fewer succumb to their intracranial disease. However, rates of in-field re-
currence after SRS range from 10–25%, either as true tumor re-growth or 
radiation necrosis (RN). In this setting, repeat SRS is not recommended and 
craniotomy may not be feasible or desired by the patient. Laser interstitial 
thermal therapy (LITT) is an emerging option with promising outcomes. 
In this study, we investigated outcomes and determined the mechanisms of 
death among patients with BM who underwent LITT for in-field recurrence 
after SRS. METHODS: Single institution retrospective review of patients 
with BM who underwent LITT for in-field recurrence after SRS. RESULTS: 
Between 2010–2018, seventy (70) patients with BM underwent LITT for 
in-field recurrence after SRS. At the time of review, 51/70 (72.9%) patients 
died, 16/70 (22.9%) were alive, and the status of 3/70 (4.3%) was undeter-
mined. Among those who died, death was neurologic in 17/51 (33.3%), 
non-neurologic in 21/51 (41.2%), and undetermined in 13/51 (25.5%). Me-
dian survival after LITT for patients who died from neurologic and non-
neurologic causes were 8.9 and 14.3 months, respectively. Mechanisms of 
neurologic death included progressive intracranial metastatic disease in eight 
patients and progressive RN in two. Mechanisms of non-neurologic death 
were nearly all related to progression of primary or systemic disease. CON-
CLUSIONS: For patients with BM who develop in-field recurrence after 
SRS, LITT is a viable alternative to craniotomy and can attenuate the neuro-
logical burden of this devastating disease. Among our patient population, 
very few died as the result of intracranial progression. Future studies that 
investigate which factors predispose patients to intracranial progression des-
pite LITT will further improve its efficacy and ultimately improve the lives 
of cancer patients.

SURG-02. LASER INTERSTITIAL THERMAL THERAPY FOR 
BRAIN METASTASES: OUTCOMES AND PREDICTORS OF LOCAL 
RECURRENCE

Dhiego Bastos1, Ganesh Rao1, Isabella Glitza1, Jonathan Loree2, 
Jeffrey S Weinberg1, David Fuentes1, Jason Stafford1, 
Komal Shah1, Vinodh Kumar1, and Sujit Prabhu1; 1UT MD Anderson 
Cancer Center, Houston, TX, USA, 2BC Cancer, Vancouver Centre, 
Vancouver, BC, Canada

BACKGROUND: LITT has been used to treat recurrent brain metastasis 
after stereotactic radiosurgery (SRS). Little is known about how best to as-
sess the efficacy of treatment, specifically the ability of LITT to control local 
tumor progression post-SRS. Objectives: Evaluate the predictive factors as-
sociated with local recurrence after LITT. METHODS: Retrospective study 
with consecutive patients with brain metastases treated with LITT. Based on 
radiological aspects, lesions were divided into progressive disease after SRS 
(recurrence or radiation necrosis) and new lesions. Primary endpoint was 
time to local recurrence. RESULTS: 61 consecutive patients with 82 lesions 
(5 newly diagnosed, 46 recurrence and 31 radiation necrosis). Freedom from 
local recurrence at 6 months was 69.6%, 59.4% at 12, and 54.7% at 18 
and 24 months. Incompletely ablated lesions had a shorter median time for 
local recurrence (p< 0.001). Larger lesions (>6cc) had shorter time for local 
recurrence (p=0.03). Dural based lesions showed a shorter time to local re-
currence (p=0.01). Tumor recurrence/newly diagnosed had shorter time to 
local recurrence when compared to RN lesions (p=0.01). Patients receiving 
systemic therapy after LITT had longer time to local recurrence (p=0.01). In 
multivariate Cox-regression model the HR for incomplete ablated lesions 
was 4.88 (p< 0.001), 3.12 (p=0.03) for recurrent tumors, and 2.56 (p=0.02) 
for patients not receiving systemic therapy after LITT. Complication rate 
was 26.2%. CONCLUSIONS: Incompletely ablated and recurrent tumoral 
lesions were associated with higher risk of treatment failure and were the 
major predicting factors for local recurrence. Systemic therapy after LITT 
was a protective factor regarding local recurrence.

SURG-03. SPATIAL COORDINATES FROM GAMMA KNIFE 
RADIOSURGERY REVEAL PRIMARY CANCERS HAVE REGIONAL 
CNS TOPOGRAPHICAL DISTRIBUTION FOR BRAIN METASTASES

Josh Neman1, Meredith Franklin2, Zachary Madaj3, Tim Triche Jr3, 
Gal Sadlik4, Krutika Deshpande1, and Gabriel Zada1; 1Department of 
Neurosurgery, Keck School of Medicine, University of Southern California, 

Los Angeles, CA, USA, 2Department of Preventive Medicine, Keck School 
of Medicine, University of Southern California, Los Angeles, CA, USA, 
3Department of Bioinformatics, Van Andel Institute, Grand Rapids, MI, 
USA, 4Keck School of Medicine, University of Southern California, Los 
Angeles, CA, USA

Brain metastases arise in the central nervous system (CNS) following 
spread of circulating mesenchymal-type cells from primary tumors. While 
accumulating evidence underlines the importance of the neural niche in 
the establishment and progression of metastases, there still remains am-
biguity over CNS anatomical spatial distribution from primary cancers. 
We evaluated 973 patients with brain metastases (breast, colorectal, lung, 
melanoma, renal) totaling 2,106 lesions treated from 1994–2015 with 
gamma knife radiosurgery at the University of Southern California Keck 
Medical Center for topographical distribution analysis. MRI images of the 
brain were taken and used in conjunction with the frame to precisely lo-
calize tumors and measure their size. Each tumor was given an x, y, and 
z-coordinate derived from the head frame that corresponded to its volu-
metric center within a 3-dimensional Cartesian field. Topographical analyses 
were conducted using logistic and multinomial spatial generalized additive 
models (GAM). For each cancer origin type we compared the observed brain 
metastases to set of randomly generated spatial observations to determine 
whether there were statistically significant localization patterns. Spatial pat-
tern results show: 1)  melanoma has highest probability to metastasize to 
the right frontal (74.5%, 95% confidence interval [Cl] = 63.6%- 85.4%) 
and to occipital lobe (72.4%, 95% Cl  =  65.8%-78.9%), 2)  while breast 
cancers have highest proclivity to metastasize to left cerebellar hemisphere 
(25%, 95% Cl=16.0%-34.1%) and brainstem (16.6%, 95% Cl= 10.8%-
22.4%), 3)  with lung tumors metastasizing to the left (23.7%, 95% Cl= 
16.0–31.3%) and right parietal (24.7%, 95% Cl=16.7–32.8%), left tem-
poral lobe (25.2%, 95% Cl=21.4%-29.1%). Colon and renal metastases 
show weak spatial patterns across the CNS. We conclude there is evidence 
of non-uniform spatial distribution of metastasis in the brain. These tumor-
specific CNS topography patterns may underlie the ability of cancer cells to 
adapt to the regional neural microenvironments in order to facilitate colon-
ization and establishment of metastasis.

SURG-04. SIMULTANEOUS CRANIOTOMIES FOR MULTIPLE BRAIN 
METASTASES

Kelly Gassie1, Kaisorn Chaichana1, Henry Ruiz Garcia, Desmond Brown2, 
Daniel Trifiletti1, and Terry Burns2; 1Mayo Clinic, Jacksonville, FL, USA, 
2Mayo Clinic, Rochester, MN, USA

BACKGROUND: It is well known that for patients with solitary meta-
static disease in the brain, aggressive surgical treatment can prolong survival. 
However, there is a paucity of literature focusing on simultaneous resection 
of multiple metastatic brain tumors. METHODS: We analyzed 13 patients 
and 26 tumors between 2005–2019 who had simultaneous resection of at 
least 2 metastatic brain tumors via either one or two craniotomies. We in-
dependently analyzed those patients with simultaneous resection of meta-
static disease in both the supra- and infratentorial compartments. RESULTS: 
Overall, 26 tumors were resected in a simultaneous fashion. There were 7 
females (53.8%) and 6 males (46.2%) total. 5/13 (38.5%) patients had pre-
viously known brain metastases in which all 5 had previous adjuvant radi-
ation. All 13 patients had 2 metastatic lesions resected during one operation. 
Gross total resection rate reached 88.5% with a median post-operative stay 
of 3 days. Complications presented in only 3 out of 13 cases (grade 2 and 3 
according to CTCAE). Primary sites of metastatic disease were lung, breast, 
skin and renal. 12/13 (92.3%) had two distinct craniotomies and 23/26 
(88.5%) tumors had gross total resection of both lesions. There were 11 
frontal (42.3%), 7 parietal (26.9%), 2 temporal (7.7%), 1 occipital (3.8%) 
and 5 cerebellar (19.2%) tumors. There were three patients with both supra- 
and intratentorial tumors with simultaneous resection. All three patients had 
two craniotomies and two separate incisions. 1 of the 3 had pre-operative 
SRS. Overall, average local progression since surgery to at least one resected 
tumor bed was 88.3 days. CONCLUSIONS: Our results suggest that pa-
tients with multiple metastatic brain lesions have comparable outcomes and 
similar rates of surgical risk to those with solitary brain lesions. In patients 
with simultaneous supra- and infratentorial brain metastatic disease and in-
dications for decompression, safe resection is feasible.

SURG-05. LASER INTERSTITIAL THERMAL THERAPY FOR 
MELANOMA BRAIN METASTASIS: A CASE SERIES

Ali Palejwala, Kyle O’Connor, Chad Glenn, and Michael Sughrue; 
University of Oklahoma, Oklahoma City, OK, USA

Stereotactic radiosurgery (SRS) and whole brain radiation therapy 
(WBRT) have been established as non-invasive treatment modalities for 
intracranial metastasis from malignant melanoma, with SRS emerging as 
a safe and effective stand along therapy. However, either due to tumor re-
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growth or radiation necrosis, these radiation modalities can fail. MR-guided 
laser interstitial thermal therapy (LITT) has emerged as an option for these 
tumors. Clinical data for five patients at our institution was retrospectively 
reviewed. These were all the patients that had undergone LITT for intracra-
nial metastatic melanoma after prior treatment failure that included a radi-
ation modality. Demographics, prior treatments, surgical data, perioperative 
complications, adjuvant treatments, and follow imaging data were gathered. 
Of the five patients, one patient had received WBRT, three patients had re-
ceived prior SRS to the area that underwent LITT, and one patient had a 
prior craniotomy with adjuvant SRS. Two of the tumors were located in the 
premotor area (frontal lobe), two tumors were located in the motor strip, 
and one tumor was located in the cerebellum. The average tumor volume 
was 4.32 cc (range 1.86 - 7.84 cc). Median time of hospital stay was 2 days 
(with a 2.6 day average). No perioperative complications were encountered. 
Three of the patients had received adjuvant therapy at our institution; these 
patients were not delayed in receiving adjuvant therapy. Of these three pa-
tients, only one patient had a BRAF mutation detected. Four patients re-
ceived follow up imaging at our institution, with no patients demonstrating 
tumor regrowth in the site of LITT. Regrowth of intracranial metastasis of 
malignant melanoma is a known possibility of traditional radiation ther-
apies. LITT should be considered as a safe, effective option for those that fail 
these traditional therapies, especially those located in areas difficult to ac-
cess. The low complication rate allows patients to restart adjuvant therapies.

SURG-06. LASER INTERSTITIAL THERMAL THERAPY COMPARED 
TO CRANIOTOMY FOR TREATMENT OF RADIATION NECROSIS 
OR RECURRENT TUMOR IN BRAIN METASTASES FAILING 
RADIOSURGERY

Christopher Hong, Di Deng, Nanthiya Sujijantarat, Alberto Vera, and 
Veronica Chiang; Yale University, New Haven, CT, USA

Many publications report laser-interstitial thermal therapy (LITT) as a 
viable alternative treatment to craniotomy for radiation necrosis (RN) and 
re-growing tumor occurring after stereotactic radiosurgery (SRS) for brain 
metastases. No studies to-date have compared the two options. The aim 
of this study was to retrospectively compare outcomes after LITT versus 
craniotomy for regrowing lesions in patients previously treated with SRS 
for brain metastases. Data were collected from a single-institution chart 
review of patients treated with LITT or craniotomy for previously irradi-
ated brain metastasis. Of 75 patients, 42 had recurrent tumor (56%) and 
33 (44%) had RN. Of patients with tumor, 26 underwent craniotomy and 
16 LITT. For RN, 15 had craniotomy and 18 LITT. There was no sig-
nificant difference between LITT and craniotomy in ability to taper off 
steroids or neurological outcomes. Progression-free survival (PFS) and 
overall survival (OS) were similar for LITT versus craniotomy, respect-
ively: %PFS-survival at 1-year = 72.2% versus 61.1%, %PFS-survival at 
2-years = 60.0% versus 61.1%, p = 0.72; %OS-survival at 1-year = 69.0% 
versus 69.3%, %OS-survival at 2-years = 56.6% versus 49.5%, p = 0.90. 
This finding persisted on sub-analysis of smaller lesions under < 3cm in 
diameter. Craniotomy resulted in higher rates of pre-operative deficit im-
provement than LITT (p < 0.01). On sub-group analysis, the single factor 
most significantly associated with OS and PFS was pathology of the lesion. 
About 40% of tumor lesions needed post-operative salvage with radiation 
after both craniotomy and LITT. LITT was as efficacious as craniotomy 
in achieving local control of recurrent irradiated brain metastases and 
facilitating steroid taper, regardless of pathology. Craniotomy appears to 
be more advantageous for providing symptom relief in those with pre-
operative symptoms.

SURG-07. CORRELATION BETWEEN VOLUMETRIC ANALYSIS AND 
CLINICAL OUTCOMES OF BRAIN METASTASES TREATED WITH 
LASER INTERSTITIAL THERMAL THERAPY (LITT)

Dhiego Bastos1, Jonathan Loree2, Vinodh Kumar1, Komal Shah1, 
Ganesh Rao1, Jeffrey S Weinberg1, and Sujit Prabhu1; 1UT MD Anderson 
Cancer Center, Houston, TX, USA, 2BC Cancer, Vancouver Centre, 
Vancouver, BC, Canada

PURPOSE: Describe and analyze the volumetric responses of metastatic 
brain tumors treated with LITT and how changes correlate with local re-
currence (LR). MATERIALS AND METHODS: Retrospective study with 
consecutive patients with progressive disease after SRS for brain metas-
tasis. Spider and scatter plots and Locally Weighed Scatterplot Smoothing 
(LOWESS) for tumor and edema volume were created to analyze volume 
changes. Patients were compared using Chi-square tests and odds ratios 
(OR). RESULTS: 61 consecutive patients with 82 lesions (5 newly diag-
nosed, 46 recurrence and 31 radiation necrosis). Mean tumor volume was 
4.84cm3, mean edema volume was 43.86cm3 and the mean ablation volume 
was 8.09cm3. LOWESS showed an initial increase in the first month, fol-

lowed by steady decrease in the following months. Tumor edema shows 
a plateau or a slight increase in the first month, followed by a steady de-
crease in the subsequent months. Patients with LR showed an increase in 
the edema in the first 60  days, whereas tumor volume tended to remain 
stable, increasing in size after the third/fourth month. After 60  days, if 
edema volume is above baseline or increasing in size from nadir, there is 
an increased risk of LR (OR 4.22; 95% CI 1.5011.89,P=0.0053). Tumor 
volume above baseline ablation volume or increasing from a nadir on the 
first scan after day 60 had an increased risk of recurrence (OR 3.46; 95% 
CI 1.239.71,P=0.0016). If both edema and tumor volume are above baseline 
or increasing after day 60, there is also an increased risk of LR (OR 4.00; 
95% CI 1.4111.36,P=0.0077). CONCLUSIONS: If either edema or tumor 
volume fail to fall below baseline or show an increasing trend on the first 
scan after day 60 post LITT, patients have an increased risk of LR. Quali-
tatively edema was the first feature observed in LR followed by increase in 
tumor volume.

SURG-08. GASTROINTESTINAL STROMAL TUMOR WITH 
INTRACRANIAL METASTASIS: CASE REPORT AND SYSTEMATIC 
REVIEW OF LITERATURE

Akash Patel; Baylor College of Medicine, Houston, TX, USA

BACKGROUND: Intracranial metastasis of Gastrointestinal Stromal Tu-
mors (GIST) is rare but presents unique treatment challenges. We present a 
case of intracranial metastasis of GIST with a systematic review of the litera-
ture regarding this rare clinical scenario. METHODS: A systematic review of 
the literature was performed to identify cases of intradural GIST metastases 
to the brain. Additionally, a patient case of GIST is discussed. RESULTS: 
Out of the 18 articles included for analysis in this review and our present 
case, fifteen of nineteen patients were male, and mean age was 58 years old 
(range 15–80 years, median 60 years). The primary site of the GIST along 
with site of intraperitoneal metastasis was variable. There was a large predi-
lection for brain metastasis to the cerebrum with only one to infratentorial 
elements. The tumors in seven of the cases involved the dura, and there was 
one case with metastasis to the pituitary. Eight patients died following treat-
ment of their intracranial disease. CONCLUSIONS: Surgery remains the 
mainstay of intracranial metastatic GIST, however there are many reports 
of good responses to radiation or chemotherapy alone. More investigation 
is required to determine the best course of treatment for patients with this 
unusual sequela of GIST.

SURG-09. SURGICAL AND PERI-OPERATIVE CONSIDERATIONS 
FOR BRAIN METASTASES: A NATIONWIDE ANALYSIS

Saksham Gupta, Alexandra Giantini Larsen, Hassan Dawood, 
Luis Fandino, Erik Knelson, Timothy Smith, Eudocia Lee, Ayal Aizer, and 
Wenya Bi; Brigham and Women’s Hospital/Dana Farber Cancer Institute, 
Harvard Medical School, Boston, MA, USA

BACKGROUND: Brain metastases are the most frequent brain tu-
mors in adults, whose management remains nuanced. We aim to improve 
risk stratification for brain metastases patients who might be candidates 
for surgical resection. METHODS: We conducted a nationwide, retro-
spective cohort analysis of adult patients who received craniotomy for 
resection of brain metastasis using the 2012–2015 American College of 
Surgeons National Surgical Quality Improvement Project databases. Our 
primary outcomes of interest were post-operative medical complications, 
reoperation, readmission, and mortality. RESULTS: 3500 cases were in-
cluded, of which 17% were considered frail and 24% were infratentorial. 
The most common 30-day medical complications were pneumonia (4%), 
venous thromboembolism (VTE;3%), and urinary tract infections (2%). 
Cardiac events and cerebrovascular accidents tended to occur in the early 
post-operative period, while VTEs and infections occurred in a more de-
layed fashion. Reoperation and unplanned readmission occurred in 5% 
and 12% of patients, respectively. Infratentorial approach and frailty were 
associated with reoperation before discharge (OR 2.0 for both; p=0.01 and 
p=0.03 respectively), but not after discharge. Frail patients were especially 
at risk for surgical evacuation of hematoma (OR 3.6). Infratentorial ap-
proaches conferred heightened risk for readmission for hydrocephalus (OR 
5.1, p=0.02) and reoperation for cerebrospinal fluid diversion (OR 7.1, 
p< 0.001). Overall 30-day mortality was 4%, with nearly three-quarters 
occurring after discharge. Pre-frailty and frailty were associated with in-
creased odds for post-discharge mortality (OR 1.7 and 2.7, p< 0.05), but 
not pre-discharge mortality. We developed a model to predictors of death, 
which identified frailty, thrombocytopenia, and high American Society of 
Anesthesiologists score as the strongest predictors of 30-day mortality 
(AUROC 0.75). CONCLUSION: Optimization of metrics contributing to 
patient frailty and heightened surveillance in patients with infratentorial 
metastases may be considered in the peri-operative period.


