BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance

Supplemental material placed on this supplemental material which has been supplied by the author(s) J Neurolntervent Surg
% % Xk
20+ —
2 L 3 3
n
s ns 1
2w 157 *xx [
& o * —
o5 ] * gl mm 2010-2013
[ = —
3]
..g_ o | | mm 2014-2017
E 5]
v A
(<)
2
0-

0-15 15-30 31-45 46-60 61-75 >75
Age Range

Figure S1. AVM Ruptures Stratified by Age
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Supplementary Table S1. ICD-9/10 Codes for AVM Diagnoses and Treatments

Diagnosis/ ICD-9 code ICD-10 code
Procedure
Cerebral
VM 74781 Q28.2,Q28.3
ONBO00ZX, ONB00ZZ, ONB10ZX, ONB10ZZ, ONB30ZX, ONB30ZZ,
ONB40ZX, ONB40ZZ, ONB50ZX,
ONB50ZZ, ONB60ZX, ONB60ZZ, ONB70ZX, ONB70ZZ,
Surgical 01.59 ONT10ZZ, ONT30ZZ, ONT40ZZ, ONT50ZZ,
excision : ONTG60ZZ, ONT70ZZ, 00B10ZX, 00B10ZZ, 00B00ZX, 00B00ZZ, 00B20ZX,
00B20ZZ, ON500ZZ, 00J00ZZ, 0N800ZZ, ONC10ZZ, ONC30ZZ, ONC40ZZ,
ONC50ZZ, ONC60ZZ, ONC70ZZ, OWC10ZZ, OWJ10ZZ, 00C00ZZ,
00B70ZZ, 00500ZZ
03LG3CZ, 03LG3DZ, 03LG3ZZ, 03LK3CZ, 03LK3DZ, 03LK3ZZ,
Endovaseular 03LL3CZ, 03LL3DZ,
Tre:tment 39.72 03LL3ZZ, 03LP3CZ, 03LP3DZ, 03LP3ZZ, 03LQ3CZ, 03LQ3DZ, 03LQ3Z,
03VG3CZ, 03VG3ZZ, 03VK3CZ, 03VK3ZZ, 03VL3CZ, 03VL3ZZ,
03VP3CZ, 03VP3ZZ, 03VQ3CZ, 03VQ3ZZ
Stereotactic 923 x D020DZZ, D020HZZ, D020JZZ, D021DZZ, D021HZZ, D021JZZ,
Radiosurgery ’ DG20DZZ, DG20HZZ, DG20JZZ
Subarachioid 160, 160.0, 160.00, 160.01, 160.02, 160.1, 160.10, 160.11, 160.12, 160.2, 160.3,
430 160.30, 160.31, 160.32, 160.4, 160.5, 160.50, 160.51, 160.52, 160.6, 160.7, 160.8,
hemorrhage
160.9
Intracerebral 431 161,161.0,161.1, 161.2, 161.3, 161.4, 161.5, 161.6, 161.8, 161.9, 162.9
hemorrhage
External 02.21 009600Z, 00960ZX, 00960ZZ, 009630Z, 00963ZX, 0096377,
ventricular
drain
Unruptured 4373 167.1
cerebral
aneurysm

Supplementary Table S2. Rates of Missing

Covariates
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Covariate %o Absent

Race 6.9
Income quartile 4.5
Admission month 3.1
Hospital bed size 1.46
Insurance status 0.3

Sex 0.07

Age 0.06

Length of stay 0.02

Weekend admission 0.01

Supplementary Table S3. Patient Demographics and Outcomes for Ruptured and Unruptured AVMs in
the Four Year Periods Pre- and Post-2014
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Ruptured Unruptured
2010-2013 2014-2017 p-value 2010-2013 2014-2017 p-value
Age 47.8 [31] 50.9 [33] 0.0139 47.6 [34] 49.7 [34] 0.066
Female 2988 (45.3) | 4040 (48.1) 0.145 19397 (50.4) | 18295 (49.7) | 0.431
Patient Income Quartile 0.234 0.6232
<25% 1670(25.9) | 2115(25.8) 9672 (25.9) 9750 (27.1)
25-50% 1428 (22.1) | 2020 (24.7) 9426 (25.2) 8945 (24.9)
50%-75% 1736 (26.9) | 1935 (23.6) 9345 (25.0) 8655 (24.1)
>75% 1618 (25.1) | 2120(25.9) 8964 (24.0) 8590 (23.9)
Academic Institution 5271(80.9) | 6100 (72.5) 0.0002 28749 (75.3) 26430 (71.9) | 0.0672
Hospital Bed Size <0.0001 <0.0001
Small 398 (6.1) 1510 (17.9) 2491 (6.6) 7000 (19.0)
Medium 968 (14.9) 370 (22.0) 7157 (18.8) 8355 (22.7)
Large 5145 (79.0) | 5055 (60.1) 28508 (74.7) 21425 (58.3)
Patient Race 0.8257 0.5182
White 3427 (57.5) | 4575(57.5) 22570 (63.7) 21585 (62.1)
African American 899 (15.1) 1250 (15.7) 4611 (13.0) 4755 (13.7)
Hispanic 1013 (17.0) | 1250(15.7) 4998 (14.1) 5315 (15.3)
Other 622 (10.4) 885 (11.1) 3239(9.1) 3120 (8.9)
iEr:Z‘::“ser Comorbidity |, »g [10] 2.09[11] | <0.0001 -0.45 [6] 0.29[8] | <0.0001
LOS, median (IQR) 5.8 [10] 6.2 [11] 0.1306 2.26 [3] 2.52 [4] <0.0001
CSF Diversion 623 (9.4) 1220 (14.4) | 0.0002 - - -
Unruptured
Aneurysm(s) associated - - - 518 (1.3) 730(2.0) 0.0045
with AVM
Insurance status 0.0016 <0.0001
Medicare 1544 (23.4) | 2365(28.1) 10597 (27.6) 10825 (29.5)
Medicaid 1146 (17.3) | 1635 (19.4) 7065 (18.4) 7905 (21.5)
Private 3000 (45.4) | 3535 (42.1) 16035 (41.7) | 14720 (40.1)
Other 914 (13.8) 870 (10.4) 4707 (12.3) 3300 (9.0)
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NIS SAH Outcome

2441 (36.9) 3625 (43.0) 0.0011 5059 (13.1) 5850 (15.9) <0.0001
Measure
Inpatient Mortality 537 (8.1) 640 (7.6) 0.6101 451 (1.2) 505 (1.4) 0.2719
G-Tube 433 (6.5) 630 (7.5) 0.3307 391 (1.0) 410 (1.1) 0.5548
Tracheostomy 342 (5.2) 525 (6.2) 0.2423 209 (0.5) 280 (0.8) 0.0939
Non-Routine Discharge 1810 (12.0) 2880 (34.2) 0.0001 4502 (11.7) 5230 (14.2) | <0.0001

Categorical variables listed as weighted frequencies and column percentiles. Continuous variables listed
as mean * standard deviation unless specified otherwise.
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Supplementary Table S4. Yearly AVM Discharge Trends from 2003-2017
Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Number of AVM discharges 9002 7729 7611 9016 9310 10717 10616 11945 11806 10690 10660 11315 10850 11350 11680
AVM discharges per capita 3.10 2.64 2.58 3.02 3.09 3.52 3.46 3.86 3.79 3.40 3.37 3.55 3.38 3.51 3.87
Unruptured 2.69 222 2.26 2.59 2.70 3.08 3.02 3.29 3.29 2.93 2.80 2.98 2.77 2.83 3.07
Ruptured 0.41 0.42 0.32 0.43 0.39 0.44 0.44 0.57 0.50 0.48 0.57 0.57 0.61 0.68 0.80
Median Age of Unruptured AVMs 419 439 43.7 46.8 472 46.5 483 46.7 46.8 48.4 49.0 473 49.1 50.3 51.4
Median Age Ruptured AVMs 41.7 44.8 48.2 46.0 43.2 479 46.1 46.6 472 47.8 49.2 51.3 51.0 52.0 48.6
No Intervention (%) 62.73 7146 6991 6789 7199 6896 6893 72.18 69.90 71.56 7237 7282 7396 7991 80.27
Yearly Intervention Rate (%) 37.27 2854  30.09 32.11 28.01 31.04 31.07 27.82 30.10 2844 27.63 27.18 26.04 20.09 19.73
EVT 17.87 13.66 1737 17.01 1457 17.07 1932 1469 1492 1473 1285 11.80 12.95 13.61 12.29
EVT+SRS 0.00 0.07 0.26 0.05 0.16 0.05 0.04 0.00 0.08 0.00 0.09 0.00  0.05 0.00 0.00
EVT+SRS+Surgical excision 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.00 0.05 0.05 0.00 0.00 0.00 0.00
EVT+Surgical excision 1.18 1.24 1.99 2.92 2.51 2.64 2.16 2.36 2.05 2.39 2.58 2.30 1.98 0.93 0.94
SRS 5.53 2.41 0.64 0.38 0.80 1.53 0.81 0.66 0.24 0.33 0.33 0.40 0.14 0.04 0.09
SRS+Surgical excision 0.05 0.00 0.06 0.00 0.05 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09
Surgical excision 1263 11.16 9.76 1175 9.93 9.67 8.65 10.11 1282 1094 11.73  12.68 10.92 5.51 6.34
Yearly Rupture Rate (%) 13.23 1590 1224 1434 1276 1249 12.73 1482 13.07 1403 16.89 16.13 18.16 19.43  20.68
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