
GRADE CERTAINTY of EVIDENCE: 

Domain / 
Pathology 

Source Studies (n, desi
gn, country) 

Directness 
(Population 
& Intervention 
relevance) 

Risk of 
Bias (JB
I mean 
score /
10) 

Consis
tency 
of Fin
dings 

Precisi
on (95 
% CIs / 
SD) 

Effect Directio
n (Economic →
 Clinical coher
ency) 

Certainty
 (GRADE l
evel A-D) 

Key Explanati
on and Data S
upport 

Traumatic Acu
te Subdural H
ematoma (AS
DH) 

Pyne 2024 (RCT, UK HT
A) + Malmivaara 2011 
(Finland cohort) + Mor
an 2017 (model, Camb
odia) 

High: similar 
setting, 
identical 
surgery 
comparison 
(craniotomy vs 
DC) 

9.0 (RC
T), 7.5 (
cohort) 

High –
 all 
favor c
raniot
omy e
conom
ically 

ICER 95
 % CI −
£17 37
4 to £8 
301 

Craniotomy do
minant (lower 
mean cost £4 5
36; higher QAL
Y 0.42 vs 0.28) 

A: 
Moderat
e to High 

Only RCT avail
able; good 
adjustment; 
moderate imp
recision. 

Non-Traumati
c Neurological
 Emergencies 

Malmivaara 2011 (Finl
and) 

Moderate: 
varied etiologie
s (SAH, AVM, IC
H) 

7 / 10 N/A (si
ngle st
udy) 

Not rep
orted 

ICER ≈ €5 000 /
 QALY (accepta
ble threshold F
inland) 

B: 
Moderat
e 

Heterogeneo
us sample do
wngrades con
sistency but a
dequate repo
rting. 

Chronic Subd
ural Hemato
ma (CSDH) 

Regan 2015 (USA retro
spective n = 119) 

High 7 / 10 High (
burr-h
ole do
minan
ce clea
r) 

Narrow
 (
7 588 𝑣𝑠 
10 416) 

Burr-hole chea
per and clinical
ly better → hig
h internal align
ment. 

B: 
Moderat
e 

Only one cent
er but large ef
fect size justifi
es moderate c
ertainty. 

Glioma Awak
e vs Asleep 

Eseonu 2017 (USA), Sa
rikonda 2025 (USA/Ca
nada), Zhang 2020 (Ch
ina) 

High: 
 all address fun
ctional preserv
ation glioma 

7.5 / 10
 (avg.) 

High (
3/3 sh
ow aw
ake m
ore co
st-effe
ctive l
ong-te
rm) 

SD ± 15
–
20 % c
ost ran
ge (
34.8 𝑘 𝑣𝑠 
46.8 k; 
ICER –
$82 k/
QALY) 

Awake domina
nt economicall
y and clinically 
(better KPS + Q
ALY). 

B: 
Moderat
e 

Retrospective 
design downg
rade 1 level; e
ffect strong. 

Colloid Cyst (E
ndoscopic vs 
Microsurgical) 

Beaumont 2022 (USA s
ingle center) 

High: same pat
hology, moder
n techniques 

7 / 10 N/A (si
ngle st
udy) 

p = 0.0
07 and 
0.0003 
precise
 differe
nces 

Endoscopic cos
t ↓ by 52 %, L
OS ↓ by 4 day
s, similar outco
mes. 

C: 
Low-to-
Moderat
e 

Single instituti
on limits exte
rnal validity. 

Craniosynosto
sis (Endoscopi
c vs Open) 

Garber 2017 (USA n = 
300) 

Moderate: 
 pediatric only 

7 / 10 High (c
onsist
ency w
ithin s
ubgro
ups) 

SD acc
eptable
 ($21 k 
lowest) 

Endoscopic do
minant econo
mically and cli
nically. 

B: 
Moderat
e 

Large sample i
mproves confi
dence; genera
lizability limit
ed to infants. 

Vascular (MC
A Aneurysm: 
open vs endo
vascular) 

Lauzier 2023 (USA n = 
136) 

Moderate 8 / 10 Moder
ate: 
 consis
tent wi
thin st
udy on
ly 

Media
n cost 
24 578 𝑣𝑠 
39 737 

Endovascular d
ominant; no o
utcome loss re
ported 

C: 
Low-to-
Moderat
e 

Retrospective 
single center 
downgrade. 

Care Setting (
Outpatient vs 
Inpatient Awa

Nassiri 2018 (Canada n
 = 50) 

High: 
 same indicatio
n (neoplasm) 

7 / 10 High: 
 parall
el cost 

Small s
ample 
–

Outpatient do
minant econo
mically with no

C: 
Low-to-
Moderat

Pilot design; n
eeds verificati
on. 



ke Craniotom
y) 

saving 
signals 

 wide S
D 
(
5 242 𝑣𝑠 
7 225) 

 ↑ 
complications 

e 

 

Economic evidence drawn from 11 clinical studies (19 145 patients) demonstrates a 

moderate-certainty association supporting the higher cost-effectiveness of craniotomy or 

minimally invasive cranial procedures compared with broader or more invasive alternatives. 

Confidence is strengthened by consistent directionality of cost and clinical outcomes across 

diverse settings (UK, USA, Finland, Cambodia), but downgraded for study-design heterogeneity 

and incomplete cost standardization across GBP, USD and EUR currencies. 

 


