
ISBN 978-82-326-3366-1 (printed ver.) 
 ISBN 978-82-326-3367-8 (electronic ver.) 

ISSN 1503-8181

Doctoral theses at NTNU, 2018:288

Christina Drewes

Intracranial tumor surgery - 
The patients' perspectives

D
oc

to
ra

l t
he

si
s

D
octoral theses at N

TN
U

, 2018:288
C

hristina D
rew

es

N
TN

U
N

or
w

eg
ia

n 
U

ni
ve

rs
ity

 o
f S

ci
en

ce
 a

nd
 T

ec
hn

ol
og

y 
Th

es
is

 fo
r 

th
e 

D
eg

re
e 

of
P

hi
lo

so
ph

ia
e 

D
oc

to
r

Fa
cu

lt
y 

of
 M

ed
ic

in
e 

an
d 

H
ea

lt
h 

Sc
ie

nc
es

  
D

ep
ar

tm
en

t o
f N

eu
ro

m
ed

ic
in

e 
an

d 
M

ov
em

en
t S

ci
en

ce



Thesis for the Degree of Philosophiae Doctor

Trondheim, October 2018

Norwegian University of Science and Technology 
Faculty of Medicine and Health Sciences 
Department of Neuromedicine and Movement Science

Christina Drewes

Intracranial tumor surgery - 
The patients' perspectives



NTNU
Norwegian University of Science and Technology

Thesis for the Degree of Philosophiae Doctor

Faculty of Medicine and Health Sciences 
Department of Neuromedicine and Movement Science

© Christina Drewes

ISBN 978-82-326-3366-1 (printed ver.)
ISBN 978-82-326-3367-8 (electronic ver.)
ISSN 1503-8181

Doctoral theses at NTNU, 2018:288

Printed by NTNU Grafisk senter



3 



4 

 



5 



6 

 



7 

 

SSAMMENDRAG 3 

SUMMARY 5 

TABLE OF CONTENTS 7 

ERRATA 10 

ACKNOWLEDGEMENTS 11 

LIST OF PAPERS 13 

OTHER PUBLISHED PAPERS 13 

ACRONYMS AND ABBREVIATIONS 15 

INTRODUCTION 17 

Frequent types of intracranial tumors in adults 18 

Meningiomas 18 

Brain metastases 19 

Gliomas 20 

An important concept in intracranial tumor surgery: The role of lesion location 23 

Location in a rigid anatomical space 23 

Eloquence of lesions 23 

Laterality and hemisphere dominance 24 

Operability of brain tumors 25 

Clinician-reported outcomes in brain tumor surgery 26 

Overall survival 26 

Progression-free survival 27 

Perioperative mortality 28 

Extent of surgical resection (EOR) 29 

New neurological deficits 30 

Surgical complications 32 

Physical functional levels 33 

Patient-reported outcomes (PROs) 34 

Paradigm shifts in medicine 34 

Concept and current usage of PROs 34 

A complex PRO: measuring health-related Quality of life (QoL) 36 



8 

 

Use of PROs in brain tumor surgery 36 

AAIMS AND METHODOLOGICAL CONSIDERATIONS 39 

Overall aim 39 

Study populations 39 

Histopathology 40 

Assessment of images 40 

Assessment of new neurological deficits 41 

Assessment of perioperative complications 41 

QoL assessment 42 

The EQ-5D 3L instrument 42 

Minimal clinically important difference 43 

Statistics and study design 43 

Missing data 45 

Population-based referral system in Norway 46 

Limitations 47 

Ethical considerations 48 

SUMMARY OF PAPERS 49 

Paper I 49 

Paper II 51 

Paper III 53 

DISCUSSION 55 

Clinician- reported versus patient- reported new deficits after primary brain tumor surgery 55 

Tumor laterality and QoL 57 

Quality of life in glioma surgery 60 

Looking for evidence in the neurosurgical literature 64 

Issues in outcome reporting in neurosurgery 64 

Ongoing initiatives to improve and standardize outcome reporting in brain tumor surgery 66 



9 

 

Challenges in systematic assessment and reporting of outcomes in brain tumor surgery 67 

A highly complex condition 67 

Detecting and reporting complications 67 

Importance of newly acquired neurological deficits 69 

Defining adequate outcome measures for subtle problems 70 

Assessing outcomes in cognitively impaired patients 71 

Loss to follow-up and use of proxies in QoL-assessment 72 

 73 

Patient-centered approach 73 

Potential of PROs as an outcome in brain tumor surgery 74 

QoL- assessment in patients undergoing brain tumor surgery 74 

Implications for future research 75 

RREFERENCES 77 

 



10 

 

In paper II, page 4, Table 1, the numbers for low-grade-glioma (15 right-sided, 15 left-sided) and high-

grade glioma (44 right- sided, 44 left-sided) in the matched cohort were interchanged by mistake, giving 

the false impression that there were more LGG patients in the matched cohort than in the cohort 

including all patients.  
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 Variable HGG#, n (%) 

n= 96 

LGG**, n (%) 

n= 40 

p 

Value 

Patient characteristics Female 29 (30.2) 13 (32.5) 0.952 

Age (mean, SD) 63.9 (10.4) 46.7 (16.2) <0.001 

ASA*-class    

 1-2 65 (67.7) 37 (92.5) 0.005 

 3 31 (32.3) 3 (7.5)  

KPS     

  75 (78.1) 38 (95) 0.032 

 <70 21 (21.9) 2 (5)  

Preoperative symptoms Headache 34 (35.4) 14 (35) 1.00 

Seizures 32 (33.3) 15 (37.5) 0.789 

Cognitive changes 45 (46.9) 4 (10) <0.001 

Nausea 9 (9.4) 2 (5) 0.507 

Impaired vision 7 (7.3) 2 (5) 1.00 

Language problems 30 (31.3) 1 (2.5) <0.001 

Motor deficits 16 (16.7) 1 (1.5) 0.029 

Tumor characteristics Laterality    

             Right 36 (37.5) 18 (45)  

  Left 42 (43.8) 16 (40) 0.704 

  Bilateral/midline 18 (18.8) 6 (15)  

 Eloquent location  42 (43.8) 18 (45)  

            Preoperative tumor 

volume (cm3), median 

(range) 

25.2 (1.3 - 

321.5) 

8.8 (0.513- 

160.4) 

<0.001 

Treatment 

characteristics 

Preoperative 

corticosteroids  

74 (77.1) 4 (10) <0.001 

 GTR  20 (20.8) 18 (45)  

 STR§ 46 (47.9) 17 (42.5) 0.007 

 Biopsy only 30 (31.3) 5 (12.5) 

 Moderate, severe or fatal 

complications   

9 (9.4) 5 (12.5) 0.552  

 Postoperative new or 

worsened deficits¶ 

18 (18.9) 11 (27.5) 0.381 

 Postoperative 

radiotherapy and/or 

chemotherapy  

91 (94.8) 5 (12.5) <0.001 

*  American Society of Anesthesiologists 

 Karnofsky Performance Scale 

 Gross Total resection = 100%  
§ Subtotal resection = 1-99% 

 Landriel Ibanez grade II to IV  

 

 

¶ Persistent deficits (motor or language) 

confirmed by patient at 30 days 
# High-grade glioma 
** Low-grade glioma 

 

 



 

EQ-5D index value, median (range) HGG* LGG  p Value  

Baseline 0.76 (-0.48 to 1.0) 0.76 (0.03 to 1.0) 0.373 

1 month 0.76 (-0.2 to 1.0) 0.73 (0.1 to 1.0) 0.518 

6 months 0.38 (-0.43 to 1.0) 0.78 (-0.1 to 1.0) <0.001 

p Value§ <0.001 0.293  

 Mann-Whitney U test  § Friedman test *  High-grade glioma  Low-grade glioma 
 

 

   

 

 Univariate Analyses Multivariate analyses 

 OR (95% CI) p Value OR (95% CI) p Value 

HGG* 5.12 (2.07 - 12.71)  3.09 (1.06 - 9.03) 0.039 

GTR  0.22 (0.09 - 0.54) 0.001 0.35 (0.13 - 0.93) 0.035 

Moderate to severe postoperative 

complications  

0.2 (0.04 - 0.95) 0.042 0.21 (0.04 - 0.12) 0.067 

Age 1.04 (1.01 - 1.07) 0.003 1.01 (0.98 - 1.05) 0.562 

ASA§-  5.02 (2.15 - 11.69)  2.95 (1.16 - 7.47) 0.023 

Eloquent location  1.6 (0.81 - 3.19) 0.179   

New or worsened postoperative 

deficits 

0.39 (0.1 - 1.49) 0.169   

* High-grade glioma  Gross total resection  Landriel Ibanez grade II-IV  § American Society of Anesthesiologists  Sawaya 

grade III 
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