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Abstract

Purpose To evaluate feasibility, internal consistency, inter-rater reliability, and prospective validity of AO Spine CROST
(Clinician Reported Outcome Spine Trauma) in the clinical setting.

Methods Patients were included from four trauma centers. Two surgeons with substantial amount of experience in spine
trauma care were included from each center. Two separate questionnaires were administered at baseline, 6-months and 1-year:
one to surgeons (mainly CROST) and another to patients (AO Spine PROST—Patient Reported Outcome Spine Trauma).
Descriptive statistics were used to analyze patient characteristics and feasibility, Cronbach’s « for internal consistency. Inter-
rater reliability through exact agreement, Kappa statistics and Intraclass Correlation Coefficient (ICC). Prospective analysis,
and relationships between CROST and PROST were explored through descriptive statistics and Spearman correlations.
Results In total, 92 patients were included. CROST showed excellent feasibility results. Internal consistency (a=0.58-0.70)
and reliability (ICC =0.52 and 0.55) were moderate. Mean total scores between surgeons only differed 0.2-0.9 with exact
agreement 48.9-57.6%. Exact agreement per CROST item showed good results (73.9-98.9%). Kappa statistics revealed
moderate agreement for most CROST items. In the prospective analysis a trend was only seen when no concerns at all were
expressed by the surgeon (CROST =0), and moderate to strong positive Spearman correlations were found between CROST
at baseline and the scores at follow-up (r,=0.41-0.64). Comparing the CROST with PROST showed no specific association,
nor any Spearman correlations (r,=—-0.33-0.07).

Conclusions The AO Spine CROST showed moderate validity in a true clinical setting including patients from the daily
clinical practice.
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Introduction

The influence of spine fractures on patients’ functioning,
including social and financial situation, is considered very
significant compared to other injuries [1]. Currently, the
decision-making between non-operative management and
surgical care is far from settled for various types of spine
fractures. In this perspective, measurement of outcomes is
relevant in order to compare different treatment options, and
thereby develop more rational choices for treatment strate-
gies [2].

To address this void, the AO Spine Knowledge Forum
Trauma developed the first disease-specific outcome

Extended author information available on the last page of the article

measure for spine trauma patients, the Patient Reported
Outcome Spine Trauma (AO Spine PROST) [3]. An impor-
tant note is that there may be discrepancies when comparing
patients’ perspective with clinicians’ perspective on what
is considered as a good outcome of a specific treatment [4,
5]. It is imperative to also capture the perspective of the
clinicians in a simple, reliable and quick to administer tool.
Including the most relevant clinical and radiological param-
eters, this tool would be able to evaluate and predict clinical
outcomes of spine trauma patients. This led to the develop-
ment of a separate, unique tool that is rated by clinicians:
the Clinician Reported Outcome Spine Trauma (AO Spine
CROST) [6].

An initial reliability study, using anonymized clinical
cases from daily clinical practice through an online system,
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showed moderate results [6]. It was hypothesized that a
more adequate evaluation of the CROST would be possible
when patients were seen and assessed by the clinician in a
true clinical setting. Therefore, the aim of the current study
was to evaluate the feasibility, internal consistency, inter-
rater reliability, and prospective validity of the CROST in
the clinical setting. Also, the correlation between the cli-
nician reported CROST and patient reported PROST was
investigated.

Materials and methods
Study design

An international multicenter cross sectional study with pro-
spective follow-up until 1-year post-trauma was performed
in four centers, recruited through the AO Spine Knowledge
Forum (KF) Trauma. The participating centers included
trauma hospitals from Australia (The Alfred Hospital,
National Trauma Research Institute, Monash University,
Clayton), the Netherlands (University Medical Center, Utre-
cht), Slovakia (Slovak Medical University, F. D. Roosevelt
University General Hospital, Banska Bystrica), and Switzer-
land (Inselspital, University of Bern). Data were gathered
through the online system REDCap, using study identifica-
tion codes. According to the Medical Ethics Committee of
the participating centers, this protocol did not need ethical
approval under the scope of the Medical Research Involving
Human Subjects Act because participants were not subjected
to procedures, nor were they required to follow any specific
protocol.

Surgeons

Two spine surgeons with at least 3 years of experience in
spine trauma care participated from each center. Surgeon 1
was a member of the AO Spine KF Trauma, and was con-
sidered as the most experienced among these two surgeons.
Surgeon 2 was recruited by Surgeon 1 at each center.

Patients

Adult patients (> 18 years) sustaining traumatic spine frac-
tures and within 3 months post-trauma were included. They
had to have mild or no neurological deficit (American Spinal
Injury Association (ASIA) Severity score (AIS) C, D or E)
at the time of discharge from hospital. In line with the target
patient population in previous validation studies of PROST,
patients with motor complete paralysis (AIS A or B) and
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hospitalized patients were excluded [3]. The desired sample
size was 100 patients (25 per center), based on recommenda-
tions for this type of study [7].

Instruments

Two separate questionnaires were administered: one to the
surgeons and another to the patients.

Surgeons completed CROST for each patient at their
center. As shown in Appendix 1, this tool consists of 10
parameters. Eight parameters are rated for both surgically
and nonsurgically treated patients, while 2 parameters
are only applicable to surgically treated patients (“Wound
healing’ and ‘Implants’). Each parameter is rated both for
the short-term (<12 months) and long-term (>12 months).
A ‘yes’-answer provides 1 point, and expresses any
expected problems or adverse events for the parameters.
The total recorded score is the sum of the ‘yes’-answers
with a maximum achievable score being 8 points for non-
surgically and 10 points for surgically treated patients. A
higher score indicates worse expected outcome.

Additionally, surgeons were also asked to complete
patients’ background data, as well as evaluation questions
in order to assess the feasibility: time to complete CROST,
if it was considered as an easy and useful tool, if any dif-
ficulties were encountered when filling out, and if there
were any redundant or missing parameters. Finally, the AO
Spine KF Trauma surgeon was asked to assess the overall
patient outcome in various prospective time points.

The patient part of the questionnaire consisted of
PROST, which includes 19 questions on a broad range of
aspects of functioning [3, 8—12]. Each item has a 0-100
Numeric Rating Scale, with 0 indicating no function at all
and 100 the pre-injury level of function. The item “Work/
Study” is optional. The total score is calculated by the
mean of the answered questions. A higher score indicates
improved outcome.

Study procedures

Eligible patients were identified and screened either just
before discharge from hospital or at their first outpatient
clinic appointment. Patients were enrolled in the study
after informed consent was given. They were seen at three
time points: baseline (i.e., the first outpatient clinic visit),
6-months, and 1-year after the trauma that caused their
spine injury. At all these time points, patients were asked
to complete PROST.
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In order to assess the reliability of CROST, the two
surgeons located at the same center independently made
clinical assessments, and completed the tool for the same
patient at the baseline visit.

Concerning the prospective evaluation, CROST was
also scored at 6-months and 1-year visits. At these time
points, the questionnaire was only completed by Surgeon
1 (i.e., the AO Spine KF Trauma member). This surgeon
was also asked to judge the overall outcome of the patient
at 6-months and 1-year with a binary definition: ‘same
or better outcome than expected’ or ‘worse outcome than
expected’. A ‘same or better outcome than expected’ was
scored if the treatment goals were achieved, and ‘worse
outcome than expected’ if they were not. For example,
conversion of a conservatively treated patient to a surgical
case, a surgically treated patient that undergoes a re-oper-
ation, or a patient highly dysfunctional in daily activities
could be considered as ‘worse outcome than expected’.

Statistical analysis

Descriptive statistics were used to analyze patient characteris-
tics and the feasibility of CROST. The internal consistency of
the tool was analyzed by calculating Cronbach’s o. An a>0.70
is accepted as satisfactory result [7].

Inter-rater reliability analysis was performed both for indi-
vidual CROST items as well as for the total score. Kappa sta-
tistics was used for the individual CROST items, with <0 val-
ues indicating poor agreement, 0.00-0.20 as slight, 0.21-0.40
as fair, 0.41-0.60 as moderate, 0.61-0.80 as substantial, and
0.81-1.00 as almost perfect agreement [13]. The Intraclass
Correlation Coefficient (ICC) was used for total CROST
score, with an ICC of 0.70-0.85 and >0.85 indicating good
and excellent reliability, respectively [7].

The prospective analysis was performed by comparing out-
comes as assessed at the baseline to the outcomes at 6-months
and 1-year follow-up. The CROST scores at baseline were
compared to the actual outcomes (same/better versus worse
outcome) at 6-months and 1-year follow-up. Also, Spearman
correlation coefficients (r,) between CROST scores at base-
line and the scores at 6-months and 1-year follow-up were
analyzed. The r, ranges from+1 to —1, with+ 1 indicating a
perfect association, O no association, and —1 perfect negative
association [7].

Finally, correlations between the clinician-reported CROST
scores and patient-reported PROST scores were explored.
Descriptive statistics were used to correlate CROST scores
at baseline to PROST scores at different prospective time
points. The change in CROST and PROST scores over time
was analyzed using Spearman correlations. Also, the associa-
tion between the ‘actual’ binary outcome (same/better versus
worse outcome) was compared to PROST scores at 6-months
and 1-year follow-up.

Results
Patient characteristics

A total of 92 patients were included in the study: 24
(26.1%) from Australia, 27 (29.3%) Dutch patients, 15
(16.3%) from Slovakia, and 26 (28.3%) Swiss patients.
Table 1 shows the overall patient characteristics, as well
as stratified for the provided treatment and per participat-
ing center.

Feasibility

The questions concerning the feasibility of the CROST were
completed by 7 surgeons. Five surgeons stated that it took
less than 5 min to complete the tool; while, two surgeons
mentioned 5-10 min. All agreed the tool was easy to use
and no difficulties were experienced in completing. No
parameter was deemed difficult, redundant or missing. All
surgeons expected that the CROST would be a useful tool
in the clinical setting.

Internal consistency

As shown in Table 2, the internal consistency of CROST
total score was moderate with Cronbach’s o ranging from
0.58 and 0.70.

Inter-rater reliability

The inter-rater reliability results for the total CROST
scores as well as for each item are shown in Tables 3 and 4,
respectively.

Moderate reliability results were found for the total scores,
both for the short-term anticipated scores (ICC=0.55) and
long-term anticipated scores (ICC=0.52). Subanalysis
showed better reliability results for conservatively treated
patients (ICC=0.59-0.81) compared with surgically treated
patients (ICC=0.34-0.39).

As shown in Table 4, analyses of the mean scores per
CROST item showed very good exact agreement results
ranging from 73.9% (‘Range of motion impairment’) to
98.9% (‘Sagittal alignment problems’) for the short-term
anticipated scores. Comparable results were seen for the
long-term anticipated scores: 81.5% (rage of motion impair-
ment) to 100.0% (wound healing problems). Additional
analysis including Kappa values showed somewhat varying
results. Except poor agreement for ‘Implants adverse events’
(x=—0.4 both for the short-term and long-term antici-
pated scores), most other CROST items showed moderate
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Table 1 Patient characteristics. Also stratified per type of treatment as well as per center

Total Conservative Surgical Australia Netherlands ~ Slovakia Switzerland
(n=92) (n=48) (n=44) (n=24) (n=27) (n=15) (n=26)

Male (%) 64.1 62.5 65.9 62.5 66.7 66.7 61.5
Age, mean (SD) 52.0 (19.7) 54.1 (20.1) 49.7 (19.2) 60.1 (16.7) 44 (20.5) 51.5(16) 53.1 (20.9)
Trauma cause (%)

Traffic 19.6 229 15.9 333 18.5 6.7 15.4

Fall 56.5 62.5 50.0 41.7 66.7 73.3 50.0

Sports 22.8 14.6 31.8 25 14.6 133 34.6

Other 1.1 0 2.3 0 0 6.7 0
Surgical treatment (%) 47.8 NA NA 8.3 55.6 13.3 96.2
Fracture levels

C spine 22.8 20.8 25.0 37.5 18.5 0 26.9

T spine (T1-T10) 19.6 104 29.5 12.5 333 6.7 19.2

TL spine (T11-L2)  51.1 60.4 40.9 41.7 44.4 86.7 46.2

L spine (L3-L5) 6.5 8.3 4.5 8.3 3.7 6.7 7.7
Fracture type® (%)

A 80.2 94.9 66.7 77.8 88.0 100 62.5

B 333 2.6 61.9 16.7 44.0 0 54.2

C 2.5 0 4.8 0 0 0 8.3

F 4.9 2.6 7.1 5.6 0 0 12.5
Related injuriesb (%) 50.0 58.3 41.7 45.8 74.1 6.7 53.8
> 1 comorbidities® (%) 47.8 52.1 43.2 62.5 55.6 20.0 42.3
ASIA at discharge (%)

A-C 0 0 0 0 0 0 0

D 9.8 4.2 15.9 12.5 3.7 0 19.2

E 90.2 95.8 84.1 87.5 96.3 100 80.8

*fracture type according to the AO Spine Injury Classification system (F=facet fracture in cervical spine). More than one option possible, dis-

played are percentages of cases

be.g., costal fractures, soft tissue lesions to extremities, abdominal or thorax trauma, trauma to the skull/cerebrum

‘e.g., pulmonary, cardiovascular, neurological diseases, diabetes, alcohol abuse, osteoporosis

NA not applicable

agreement; while, ‘Sagittal alignment problems’ showed an
almost perfect agreement (k= 0.85).

Prospective analysis

The CROST scores at baseline were divided into 3 scoring

subcategories: 0, 1, and >2. As shown in Table 5, none of
those subcategories showed a specific correlation to the
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actual assessed outcomes at the follow-up. Nevertheless,
a trend was seen when CROST was scored O (indicating
no concerns at all), in which the vast majority of patient
outcomes (87.0-93.8%) were classified as ‘same or bet-
ter than expected’. Moderate to strong positive Spearman
correlations were found between CROST scores at base-
line and the scores at 6-months and 1-year follow-up, with
significant r values ranging from 0.41 to 0.64 (Table 6).
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Table 2 Internal consistency results (Cronbach’s o), shown for the well as stratified for surgeons (Surgeon 1 and Surgeon 2). Results are
AO Spine CROST scores at different study time points (baseline, shown for all patients (conservative and surgically treated patients,
6-months, and 1-year follow-up), stratified for the short-term (<12 i.e., 8 CROST items scored) and only surgically treated patients (i.e.,
months) and long-term (>12 months) anticipated CROST scores, as 10 CROST items scored)

Study time point Surgeon 1 Surgeon 2
All patients (8 items) Surgical only (10 items)  All patients (8 items) Surgical only
(n=92) (n=44) (n=92) (10 items)
(n=44)
Baseline
Short-term (<12 m) CROST scores 0.63 0.60 0.64 0.44
Long-term (>12 m) CROST scores 0.61 0.57 0.69 0.49
6-months follow-up
Short-term (<12 m) CROST scores 0.67 0.71
Long-term (>12 m) CROST scores 0.70 0.75
1-year follow-up
Short-term (<12 m) CROST scores 0.59 0.68
Long-term (>12 m) CROST scores 0.58 0.56

Table 3 Descriptive and agreement statistics for AO Spine CROST total score, between Surgeon 1 and Surgeon 2 at baseline study time point

Surgeon 1—Mean (SD) Surgeon 2—Mean (SD) % Exact agreement ICC (95% CI)
Short-term (<12 m) CROST 1.0 (1.4) 0.7 (1.2) 48.9 0.55 (0.38-0.68)
scores 0.7 (1.2) 09 (1.4) 64.6 0.81 (0.68-0.89)
Total sample (n=92) 1.4 (1.5) 0.5(0.9) 31.8 0.34 (0.02-0.58)
Conservative (n=48)
Surgical (n=44)
Long-term (212 m) CROST 0.9 (1.3) 0.4 (1.0) 57.6 0.52 (0.31-0.67)
scores 1.0(1.4) 0.5(1.2) 64.6 0.59 (0.34-0.76)
Total sample (n=92) 0.8 (1.2) 0.4 (0.8) 50.0 0.39 (0.11-0.61)

Conservative (n=48)
Surgical (n=44)

Table 4 Descriptive and agreement statistics for each AO Spine CROST item, between Surgeon 1 and Surgeon 2 at baseline study time point
(n=92)

CROST item Short-term (< 12m) CROST scores Long-term (>12 m) CROST scores
Surgeon 1, Surgeon 2, % Exact ~ Kappa Surgeon 1, Surgeon 2, % Exact ~ Kappa
yes-answer yes-answer agreement yes-answer yes-answer agreement
(%) (%) (%) (%)
1 Neurological deterioration 2 0 97.8 XHE 2 0 97.8 X
2 Sagittal alignment problems 4 3 98.9 .85 14 5 89.1 40
3 Bone quality adverse events 16 10 86.9 43 21 10 84.8 42
4 Mechanical stability adverse events 10 4 92.4 43 8 4 92.4 .33
5 Range of motion impairment 15 13 73.9 23 18 4 81.5 13
6 General physical condition 10 13 88.0 41 9 10 92.4 .55
7 General psychological condition 2 7 93.5 23 2 2 95.7 -.02
8 Functional recovery problems 22 15 82.6 43 18 4 83.7 .23
9* Wound healing problems 5 2 97.8 .66 0 0 100 X
10* Implants adverse events 14 2 84.1 -04 2 7 90.1 —.04

“Only surgical patients (n=44)

**Kappa cannot be computed because one or both variables are a constant
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Table 6 Spearman correlations

; Total sample Conservative Surgical
(ry) between AO Spine CROST
scores at baseline and 6-months 6M follow-up 1Y follow-up 6M follow-up 1Y follow-up 6M follow-up 1Y follow-
and 1-year follow-up study (n=89) (n=175) (n=46) (n=3)5) (n=43) up (n=40)
time points. Results are shown
for the total patient sample as Short-term O1FF* 3 oo S58#H* 28 O3 xE A6FE*
well as for conservatively and (<12m)
surgically treated patients CROST
scores
Long-term 58HHk AL ST .20 .64 % 62k
(>12m)
CROST
scores
“*p<.001

Table 7 Relationships between short-term (<12 months) AO Spine (6-months and 1-year). Results are shown for the total patient sample
CROST as scored at baseline study time point, in comparison to AO as well as for conservatively and surgically treated patients
Spine PROST scores at baseline and follow-up study time points

Total sample Conservative Surgical
Short-term  PROST PROSTat  PROSTat  PROST PROST at  PROSTat  PROST PROSTat  PROST at 1Y
(<12 m) baseline 6M (n=74) 1Y (n=67) baseline 6M (n=42) 1Y (n=32) baseline 6M (n=32) (n=35)
CROST (n=84) (n=48) (n=36)
scores
0 59.4(19.3) 79.5(17.6) 845(154) 549(19.6) 76.9(19.3) 82.1(174) 69.1(14.8) 852(12.0) 88.0(11.6)
1 63.7(19.4) 83.0(10.1) 87.1(12.1) 62.5(19.5) 81.0(10.6) 82.7(15.2) 64.7(20.2) 84.6(10.1) 90.4(8.8)
>2 54.1(204) 723 (21.6) 78.7(179) 51.0(20.2) 76.0(17.6) 78.4(19.8) 56.6(21.2) 69.7(24.5) 78.8(17.9)
All 59.1(19.6) 78.6(17.5) 83.6(15.5) 55.6(19.6) 77.4(17.6) 81.6(16.9) 63.9(18.8) 63.9(18.8) 85.4(14.1)

NB: none of the differences in PROST scores are statistically significant

Table 8 Spearman correlations between change in AO Spine CROST are shown for the total patient sample as well as for conservatively
scores and change in AO Spine PROST scores as compared between and surgically treated patients
baseline to 6-months and 1-year follow-up study time points. Results

Total sample Conservative Surgical
Baseline to 6M Baseline to 1Y Baseline to 6M Baseline to 1Y Baseline to 6M Baseline to 1Y
Short-term (<12m)  0.07 —-0.30 0.02 —-0.33 0.06 —-0.30
CROST scores
Table 9 Relationships between assessed outcomes (‘same/better’ ver- points. Results are shown for the total patient sample as well as for

sus ‘worse’ outcome than expected) in comparison to mean AO Spine conservatively and surgically treated patients
PROST scores (SD) at 6-months and at 1-year follow-up study time

Assessed outcome Total sample Conservative Surgical
PROST 6M PROST 1Y PROST 6M PROST 1Y PROST 6M PROST 1Y (n=33)
(n=173) (n=065) (n=42) (n=32) (n=31)
Same/better 82.6 (13.3) 87.5(11.9) 81.3 (14.4) 84.3 (14.4) 84.3 (12.2) 90.1 (7.3)
Worse 51.0 (20.2)* 60.0 (15.8)* 53.8 (19.5)* 55.4 (19.1)* 45.5 (24.8)* 62.8 (15.1)*
*p<.001
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trauma patients, several clinical and radiological parameters
are generally used by treating surgeons to evaluate treatment
results. The most relevant parameters among spine trauma
patients were identified in two preparatory studies in the
developmental process of CROST [14, 15]. An estimation
of any expected problems with respect to those parameters
are made by the treating surgeons in order to determine
the further course of treatment. The surgeon’s assessment
may differ substantially from the patient’s perception [16,
17]. These discrepant views have also been addressed for
a variety of other diseases, including metastatic diseases
[18], multiple sclerosis [19], rheumatoid arthritis [20], and
peripheral artery diseases [21]. The current study substan-
tiates the discrepant views, and therefore the need for the
clinician-reported CROST.

The patient-reported PROST analysis was not the
main focus of the current study and, therefore, not further
detailed in the Results section. Nevertheless, it is worth
to mention that during the follow-up a gradual increase
is seen in the mean PROST scores, indicating gradual
recovery of the patients over time. This is in line with
previous validation studies in which the PROST was cross-
culturally translated and validated in the Dutch, English,
German, Nepali and Slovak versions [8-11, 12]. A very
recent publication states that translations have been, or
are being, performed in a total of 17 languages [22]. This
facilitates a worldwide use of the patient-reported outcome
measure. As the clinician-reported CROST is assessed by
the treating surgeons or clinicians, the authors recommend
no additional translations besides the original English
version.

This study has several limitations. The intra-rater reliabil-
ity was not assessed due to the study procedures, as it was
considered very challenging to see patients back at multiple
additional time points across 4 different centers. Secondly,
the number of included patients was lesser than initially
anticipated, and the contribution of included patients from
the 4 centers was not equal. The different amount of spine
trauma exposure and local practical difficulties at the centers
contributed to this limitation. Also, the patient population
was somewhat heterogeneous. Finally, the binary outcome
as assessed by the treating surgeon may be somewhat arbi-
trary. However, we believe this is a valid strategy to assess
clinical outcomes, as judged by a highly experienced spine
trauma surgeon.

In conclusion, the AO Spine CROST showed moderate
results in the current validation study in a true clinical set-
ting including patients from the daily clinical practice. In
future studies, the validation will be further investigated
among larger patient and clinician samples. With its unique
approach as a clinician-rated outcome measure, this tool has
the potential to be valuable for use in clinics and research.

@ Springer

Appendix 1: AO Spine CROST

AO Spine CROST (Clinician Reported Outcome Spine
Trauma)

The AO Spine CROST is Surgeon’s Name:
applied after the initial treat- Center:
ment, and allows you as the Date MM/DD/YY): ___/____
treating surgeon to evaluate /_
and predict clinical outcomes
of spine trauma patients

Please rate the following parameters:

In the next 12
months

From 12
months
onwards

1. Neurological O No O Yes O No O Yes

status

Do you expect
a neurological
deterioration?

2. Radiographic Do you expect O No O Yes O No O Yes
sagittal align- clinically rel-
ment evant problems

from sagittal

alignment?

3. General bone Do youexpect [ No O Yes O No O Yes
quality adverse events
related to the
general bone
quality?
4. Stability of
the injured

spine level

Do you expect O No O Yes O No O Yes
adverse events

related to

mechanical

instability of

the injured spi-

nal level(s)?

5. Spinal col- O No O Yes O No O Yes

umn mobility

Do you expect
a function-
ally relevant
impairment
related to
spinal column
range of
motion?

6. General O No O Yes O No O Yes
physical con-

dition

Do you expect
the clinical
outcome to
be negatively
affected by the
general physi-
cal condition?

7. General O No O Yes O No O Yes
psychological

condition

Do you expect
the clinical
outcome to
be negatively
affected by
the general
psychological
condition?




European Spine Journal (2024) 33:1607-1616

1615

8. Functional Do you expect O No O Yes O No O Yes
recovery problems in
functional
recovery?
Please rate parameters 9 and 10 only if the patient is
treated surgically:
9. Wound heal- Do youexpect [ No [ Yes O No O Yes
ing problems with
wound healing
or persistent
infection?
10. Implants Do you expect O No O Yes O No O Yes

any implant
related adverse
events?

Each ‘yes’-answer provides 1 point. The total score is the sum of
each ‘yes’-answer with a maximum of 8 points for nonsurgically
and 10 points for surgically treated patients. A higher score
indicates worse expected outcome. The score guides the treating
surgeon in anticipating on a change in the current treatment plan

Currently, studies are being prepared or performed to define cutoff
points for the scoring algorithm
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