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In this issue of the Journal of Neurosurgery, Drewes 
and colleagues from Norway compare outcomes as-
sessments from retrospective reviews of hospital re-

cords to structured phone interviews conducted 30 days 
postoperatively in almost 200 patients who underwent 
resection of intracranial tumors.4 This is an important 
paper because outcomes reports in the neurosurgical lit-
erature frequently rely on retrospective review of hos-
pital records. Unfortunately, how accurate these are and 
how representative they are of the patient experience is 
not clear. While these authors found that the specificity 
of record review was high, suggesting that new deficits 
were unlikely to be present in the hospital records when 
they were not acknowledged by the patient, the sensitivity 
was disappointingly low, ranging from 0.07 to 0.52 across 
different neurological domains. This lack of sensitivity to 
neurological deficits resulting from neurosurgical treat-
ment should not be unexpected. It has been well shown 
that adverse events are typically higher in randomized 
controlled trials (RCTs), where specific efforts are made 
to document outcomes, than in retrospective case series.3,6 
This study demonstrates the unreliability of such retro-
spective reviews and calls for validated measures of neu-
rosurgical morbidity.

The primary use of retrospective studies as evidence for 
procedural efficacy and patient outcomes has been a major 
limitation of the neurosurgical literature. These studies, 
which provide only Level III, IV, or V evidence account 
for 89.8% of all studies in top neurosurgery journals.8 
Such studies, while easy to perform, suffer from numer-
ous limitations, including selection bias, missing data, and 
reliance on the accuracy of clinical records. As a result, 
these studies have been shown to be significantly flawed 
with respect to the reporting of clinical diagnoses, proce-
dure types and frequency, and complication rates.2,7 With 
increasing awareness of the limitations of retrospective 
reviews, steps towards improving the quality of neurosur-
gery research have been made through the establishment 

of prospective registries such as the National Neurosur-
gery Quality and Outcomes Database (N2QOD). Although 
data from such registries are often reported as retrospec-
tive reviews of prospectively collected data, they offer an 
improvement over traditional retrospective studies. Still, 
these studies should rarely be used to compare outcomes 
from different treatments unless they can demonstrate that 
the patient cohorts being compared were equally likely to 
be assigned to the different treatment arms—this is abso-
lutely key.

An important point noted by Drewes et al. is the util-
ity of patient-reported outcomes (PROs). These measures 
are reports of a patient’s health status that come from the 
patient without further interpretation by a clinician. PROs 
have proven valuable in a variety of aspects of clinical re-
search, such as adverse event monitoring and evaluation of 
patient quality of life. As a result, nearly a quarter of US 
drug products approved from 2006 to 2010 were granted 
treatment benefit claims based on PROs.5 Due to the im-
portance of such data, various initiatives have also been 
started by the National Institutes of Health and the Food 
and Drug Administration to improve the reporting of 
PROs and identify and validate existing PRO instruments. 
Currently, the quality of reporting and analysis of PROs 
in RCTs remains variable, leading to a CONSORT (Con-
solidated Standards of Reporting Trials) Statement exten-
sion outlining 5 items that are recommended for RCTs in 
which PROs are primary or secondary end points.1

The use of PROs in neurosurgical studies has thus far 
been limited and primarily exists in literature reporting 
patient outcomes following spine surgery. They have un-
commonly been used in retrospective cohort studies to 
report adverse effects, resulting in disparities between the 
complication rates noted in these studies and large pro-
spective trials, as the authors mention. Furthermore, PROs 
have rarely been reported in cerebrovascular and neuroon-
cology studies, because the primary focus has typically 
been on variables such as perioperative complications, 
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recurrence or rebleeding rates, need for reoperation, and 
overall survival, among others. While important, these 
data points do not allow for the evaluation of the impact of 
our surgical and medical treatments on a patient’s quality 
of life. With the increasing emphasis by regulators, policy-
makers, and insurance companies on the need to incorpo-
rate PROs in therapy risk-benefit profiles, it is critical that 
we begin to evaluate these outcomes in future studies to 
not only ensure the continued reimbursement of our care, 
but also to assist with selecting the optimal treatment mo-
dality for patients with neurosurgical diseases.
http://thejns.org/doi/abs/10.3171/2015.3.JNS142959
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We very much agree that the low validity of retrospec-
tive review of medical records calls for better and vali-
dated measures of treatment-related morbidity in neuro-
surgery. Although we are throwing stones in our own glass 
house, we believe that it is time to address validity issues 
for common neurosurgical outcome variables. Lord Kel-
vin said: “If you cannot measure it, you cannot improve 
it.” Comparisons across neurosurgical outcome studies 
are usually invalid due to differences in assessment. The 
evidence is not improved by pooling the weaknesses in 
systematic reviews of heterogeneous studies of low qual-
ity and with ill-defined end points, as we have pointed out 
earlier.14

As neurosurgery has evolved into a more mature field, 
therapeutic quantum leaps are less frequent. Surgical re-
sults may nevertheless slowly improve over time due to 
adjustments of techniques, new technology, and improved 
patient selection. Because we can no longer expect to en-
counter enormous differences in treatment effects, sensi-
tive and valid outcome measures are increasingly needed. 

The practical, complex, and empirical nature of neuro-
surgery and the obstacles and limitations associated with 
RCTs still leave a major role for observational studies. 
Case series or cohort studies may serve as valuable audits 
for the conducting surgeons and institutions, equivalent to 
Phase IV drug trials (i.e., “post-market” surveillance of the 
procedures or tools). However, selection bias, assessment 
bias, and publication bias are common.16,17 RCTs account 
for only 3% of neurosurgical studies found in MEDLINE, 
and only about half of such trials are of good quality.13 
While randomized controlled trials can assess efficacy 
(how interventions work under ideal settings in carefully 
selected patients), observational studies in unselected pa-
tients can assess effectiveness (how interventions work in 
non-ideal everyday settings).3 However, in stark contrast to 
medical drug studies, effectiveness studies in surgery of-
ten report much better results than stringent efficacy stud-
ies. Thus, while RCTs in medicine are criticized for boost-
ing treatment effects through careful patient selection and 
close follow-up, surgical RCTs may instead be accused of 
unacceptable poor treatment results of little relevance to 
expert surgeons, proving their excellence in retrospective 
case series (the classic “not in my hands” argument). 

Given the steady predominance of case series in neu-
rosurgery, a priority should be to develop and embrace 
standards of reporting in case series and other observa-
tional studies. While harmonization of assessments with, 
for example, the Good Clinical Practice Guidelines (http://
www.ich.org/home.html) is enforced in drug studies, at-
tempts at classifying common measures such as complica-
tions,7 are not much embraced in neurosurgery. Validated 
neurological functional scales could allow for more valid 
and sensitive comparisons across studies than the more 
arbitrary or insensitive measures used today. Patient-re-
ported outcomes at specified time points could be another 
step toward reducing assessment bias and emphasizing 
outcomes that are relevant to the patients themselves.6,12 
Assessing quality of life or quality of survival in brain op-
erations that are essentially palliative in nature may, for 
example, be more relevant than extent of resection. Still, 
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patient-reported outcomes are more demanding and call 
for standardized follow-up of patients instead of retrospec-
tive review of medical records. Interestingly, Harvey Cush-
ing already understood the value of patient-reported data, 
as he retained careful follow-up records by asking his pa-
tients to record their status in a letter on the anniversary of 
their operation.1 Disease specific questionnaires should be 
developed and embraced for different intracranial diseas-
es, similar to the Oswestry Disability Index questionnaire 
often used for degenerative lumbar spine surgery.2 The 
cancer-specific health-related quality-of-life instrument 
EORTC QLQC-30 has a brain tumor module (BN-20)9 de-
veloped for patients with brain tumors, but unfortunately 
it contains mainly questions relevant for assessing adverse 
reactions to chemotherapy and radiotherapy. Quality-of-
life questionnaires could also pave the way for more cost-
effectiveness analyses since QALYs (quality-adjusted life 
years) and cost per QALY can be calculated. 

Community-based prospective registration of all pa-
tients who underwent surgery, such as in treatment reg-
istries with validated outcome measures, can enable 
pragmatic comparative effectiveness studies without ran-
domization.8,10,11,15 To overcome problems with imbalance 
between study groups, propensity matching4 can be car-
ried out instead of the often flawed post hoc regression 
analyses commonly seen today. Compulsory registration 
of protocols prior to data release from treatment registries 
could further reduce data-driven fishing trips suspected in 
some observational studies.

In a famous editorial in The Lancet several years ago, 
Richard Horton compared surgical research to the comic 
opera, with many questions and few answers, and claimed 
that surgical research is often of questionable value due 
to the poor methodological quality.5 Editorial boards and 
reviewers have a responsibility to improve the value of 
neurosurgical research by raising standards and embrac-
ing new higher standards to ensure that the comic opera 
has a happy ending.
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