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ABSTRACT

PURPOSE

To evaluate the clinical outcome results of patients with sciatica according to consistency in

Magnetic resonance imaging (MRI) interpretation among spine specialists.

METHODS

Patients for this study were participants who underwent a baseline MRI to assess the eligibil-
ity for a randomized trial designed to compare the efficacy of early surgery with prolonged
conservative care for patients with sciatica. Two neuroradiologists and one neurosurgeon inde-
pendently evaluated all MRIs. (In)consistent MRI interpretation was correlated with patient’s
report of perceived recovery, Roland Disability Questionnaire (RDQ) and visual-analogue

scale (VAS) for leg and back pain at one year.

RESULTS

Of the 389 patients the three MRI observers agreed in 296 (76%) patients about the presence
of a disc herniation, disagreed in 48 (12%) patients about its presence and agreed in 45 (12%)
patients about its absence. Of the patients with a (consistent) disc herniation on MRI 84%
reported perceived recovery after one year compared to 75% of the patients with inconsistent
interpretation and 58% of the patients in whom all three readers agreed about the absence of a
herniated disc (P<0.001). The same pattern was observed with the RDQ score (P=0.007), VAS
leg pain (P=0.06) and VAS back pain (P=0.001). Patients with a (consistent) disc herniation
had the highest speed of perceived recovery, followed by patients with inconsistent interpreta-

tion and those with absence of disc herniation (P=0.006).

CONCLUSION

At one year follow-up the most favorable clinical outcome results were reported by those
patients in whom all three MRI observers independently agreed about the presence of disc
herniation, followed by those with inconsistent interpretation and by those with absence of

those findings at baseline.



INTRODUCTION

Sciatica is one of the most common lumbar-spine disorders. It is characterized by radiating
pain in an area of the leg typically served by one nerve root in the lumbar or sacral spine and
is occasionally acompanied by neurological deficit.! The most common cause of sciatica is a
herniated disc.! The prevalence of sciatic symptoms varies considerably ranging from 1.6% in
the general population to 43% in a selected working population.? Sciatica results in severe pain
and disability for the individual patient and significant costs in terms of treatment, sick leave,
and pensions for society.>

Magnetic resonance imaging (MRI) is considered the imaging procedure of choice for pa-
tients suspected of lumbar herniated discs >° and is indicated in patients with severe symptoms
who fail to respond to conservative care for at least 6 to 8 weeks.! If a herniated disc with
nerve root compression is indeed present surgery as a treatment modality might be considered.
About 20 to 30% of the patients with sciatica finally receives surgery.” Depending upon the
used outcome measure, the results of lumbar disc surgery are unsatisfactory in 15 to 40% of
the patients.*!® It has been suggested that the poor outcomes following lumbar disc surgery
may be more often due to the errors in diagnosis than failure of the surgical intervention or
its complications.!"> For example, a false-positive diagnosis of a herniated disc with nerve
root compression on MRI may lead to unwarranted surgery and subsequently a poor clinical
outcome. Therefore, we hypothesized that patients in whom spine specialists independently
agree about the presence of a disc herniation might fare better than those with inconsistent
interpretation or those in whom spine specialists independently agree about the absence of a
disc herniation.

The researchers previously reported the results of a randomized controlled trial comparing
early surgery with prolonged conservative care for patients with sciatica.” The trial showed
faster recovery after early surgery compared to a strategy of prolonged conservative care with
surgery if needed, but without any differences in the clinical outcomes after one year. The
randomized patients were part of a larger group of patients with sciatica who underwent MRI
and were followed up for one year. We now report on the clinical outcome of patients with
sciatica in whom spine specialists independently agreed about the presence of a disc herniation
or nerve root compression, those with inconsistent MRI interpretation, and those in whom

spine specialists independently agreed about the absence of those findings.

METHODS

STUDY POPULATION

Patients for this study were participants who underwent an MRI to assess the eligibility for

a multicenter, prospective, randomized controlled trial designed to determine whether carly
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surgery results in a more effective outcome compared to a strategy of prolonged conservative
treatment with surgery if needed among patients with 6 to 12 weeks sciatica.'® Patients who
had symptoms being so severe that they were eligible for surgery according to their general
practitioners were referred to the neurologist who subsequently evaluated whether these pa-
tients were eligible to participate in the trial. Patients were excluded if they were presenting
with cauda equina syndrome, insufficient strength to move against gravity, identical complaints
in the previous 12 months, previous spine surgery, pregnancy or severe coexisting disease.
Patients who were not between 18 to 65 years of age were also excluded. All participants who
were not meeting one or more of the aforementioned exclusion criteria and had a lumbosacral
radicular syndrome lasting between 6 to 12 weeks underwent MRI. MRIs of all patients,
regardless of participation in the randomized clinical trial, were again evaluated by indepen-
dent observers. The medical ethics committees at the nine participating hospitals approved
the protocol. Written informed consent was obtained from all patients. Details of the design
and study protocol of the randomized controlled trial have been published previously.'* In the

present study, however, the data were analyzed as a cohort study.

MRI PROTOCOL AND EVALUATION

MRI scans were performed in all 9 participating hospitals with the use of standardized protocols
tailored to a 1.5 Tesla scanner. Sagittal T1-weighted images and axial T1-weighted spin—echo
images of the lumbar spine were obtained, as well as T2-weighted sagittal and axial series and
contrastenhanced (gadolinium) fat-suppressed T1-weighted images.

Two neuroradiologists (BK and GL) and one neurosurgeon (CV) independently evaluated
all MR images, blinded to clinical information. None of the readers had been involved in
either the selection or care of the included patients. Observer experience in reading spine
MRI’s was 7 and 6 years post-residency for the neuroradiologists and 4 years post-residency for
the neurosurgeon. The observers hold senior positions in busy spinal clinics with a focus on
advanced spine surgery, and are confronted with spinal MRIs on a daily basis.

For both the presence of disc herniation and nerve root compression a four point scale
was used: 1 for definite presence, 2 for probable presence if there was some doubt but the
probability was greater than 50%, 3 for possible presence if there was reason to consider but
the probability was less than 50%, and 4 for definite absence. For each MRI observer the
evaluations on the 4 point scale were dichotomized: the first two categories were combined
and marked as herniated disc or nerve root compression present, the last two categories were
combined and marked as absence of the abnormalities. Readings between the MRI observers
were considered inconsistent when one of the three MRI observers had a different evaluation

based on the dichotomized (made) scale.



OUTCOMES

The patients were assessed by means of the Roland Disability Questionnaire for Sciatica (RDQ,
scores range from 0 to 23, with higher scores indicating worse functional status)," the 100-mm
visual-analogue scale (VAS) for leg and back pain (with 0 representing no pain and 100 the
worst pain ever experienced),'® and a 7-point Likert self-rating scale of global perceived recov-
ery given by the question whether the patient experienced recovery, with answers ranging from
completely recovered to much worse. Perceived recovery was defined as “complete” or “nearly
complete disappearance of symptoms” on the patient-reported 7-point Likert scale for global
perceived recovery, while a score in the remaining five categories was marked as “no recovery”."
QOutcome measures were assessed at baseline, 2, 4, 8, 12, 26, 38 and 52 weeks. Patients were

blinded to results of earlier assessments.

STATISTICAL ANALYSIS

The total study population was divided into three groups: a group with consistent MRI inter-
pretation regarding the presence (i.e. all three readers independently agreed about the presence
of a disc herniation or nerve root compression), a group with inconsistent MRI interpretation
(i.e. one reader disagreed with the other two), and a group with consistent MRI interpretation
regarding the absence. Differences between the three groups in clinical outcome at one year
were assessed by using one-way analysis of variance (ANOVA) for continuous data and Chi-
square test for categorical data. Time from baseline until perceived recovery (as determined
by the prescheduled moments of outcome registration during the first year) was compared
between the three groups by use of Kaplan-Meier curves and analyzed by Cox proportional-
hazards models.

We assumed clinical outcome data to be missing at random and used model-based multiple
imputation to impute the outcome values, a method in which the distribution of the observed
darta is used to construct sets of plausible values for the missing observations (10 imputed
datasets). Variables included in the model were age, gender, body-mass index, duration of
symptoms, smoking, treatment group (randomized to surgery, randomized to prolonged
conservative care or non-randomized), MRI variables (presence of disc herniation, presence
of nerve root compression and corresponding disc level), and baseline and other follow-up
measurements of the outcomes being predicted. Complete case analysis (i.e. no imputation)

was performed as a sensitivity analysis. Statistical significance was defined as P <0.05.

RESULTS

Of the 599 patients screened for the study, 395 patients considered eligible for inclusion un-
derwent MRI of whom 283 patients were randomized." In total, 106 baseline MRIs of the 112

non-randomized patients and 283 MRIs of the 283 randomized patients could be retrieved,
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bringing the total to 389 MRIs. The study population had a mean age of 43.2 years with the
majority being men (63%). The mean duration of sciatica was 9.3 weeks. At baseline, the study
population reported a mean RDQ of 16.0, VAS-leg pain of 63.2 mm and VAS-back pain of

33.5 mm. Clinical outcome at 52 weeks was missing in 13-14% of patients (Appendix Table

Table 1 Agreement among the three observers regarding the presence of disc herniation and nerve
root compression on MRI. Values are n (%).
Presence of disc Presence of nerve
herniation root compression
All 3 observers independently agreed about the presence 296 (76) 262 (67)
All 3 observers independently agreed about the absence 45(12) 57 (15)
Disagreement
2 of the 3 observers independently considered it 34(9) 47 (12)
present and 1 observer considered it absent
1 of the 3 observer considered it present and 2 14 (4) 23 (6)
observers considered it absent

1A T2-weighted sagittal image 1B T2-weighted axial image

L

1CT2-weighted sagittal image 1D T2-weighted axial image

Figure 1 Axial and sagittal T2 images of 1 patient in whom all 3 MRI observers agreed about the presence
of disc herniation at disc level L5-S1 (A and B, arrows), and of 1 patient in whom the 3 MRI observers
disagreed whether a disc herniation is visible at disc level L5-S1 (C and D, arrows)



S1). RDQ, VAS-leg and VAS-back pain were comparable among patients for whom clinical
outcome at 52 weeks was available and those for whom not (P-value range 0.20-0.39).

Of the 389 patients, the three observers independently agreed in 296 (76%) patients about the
presence of a disc herniation, disagreed in 48 (12%) patients about its presence and agreed in 45
(12%) patients about its absence (Table 1). An example of complete agreement among the three
observers about the presence of a disc herniation and an example of disagreement is shown in Figure 1.

Of the patients with a (consistent interpretation of) disc herniation on MRI 84% reported
perceived recovery after one year compared to 75% of the patients with inconsistent interpreta-
tion and 58% of the patients in whom all three readers agreed about the absence of a herniated
disc (P<0.001). The same pattern was observed with the RDQ score (P=0.007), VAS leg pain
(P=0.06) and VAS back pain (P=0.001) (Table 2). When comparing the three groups pairwise
no statistical significant difference was observed between patients with a disc herniation and
those with inconsistent interpretation in any of the four outcome measures, but statistical
significant differences were observed between the group with absence of a disc herniation
compared with the group with a disc herniation or the group with inconsistent interpretation.

Of the 389 patients, the three observers agreed in 262 (67%) patients about the presence
of nerve root compression, disagreed in 70 (18%) patients about its presence and agreed in 57
(15%) patients about its absence (Table 1). Of the patients with (consistent interpretation of)
nerve root compression 86% reported perceived recovery after one year compared to 83% of
the patients with inconsistent MRI interpretation and 49% of the patients in whom all three
readers agreed about the absence of nerve root compression (P<0.001) (Table 2). The same
pattern was observed with the RDQ score (P<0.001), VAS leg pain (P=0.001) and VAS back
pain (P<0.001). Again, when comparing the three groups pairwise no statistical significant
difference was observed between the patients with nerve root compression and those with
inconsistent interpretation in any of the four outcome measures, but statistical significant dif-
ferences were observed between the group with absence of nerve root compression compared
with the group with nerve root compression or the group with inconsistent interpretation.

Results stratified by treatment group are shown in Table 3. Only 4 patients had absence of
disc herniation in the group randomized to surgery or prolonged conservative care In all three
treatment groups the same pattern was observed regarding nerve root compression: patients
with absence of nerve root compression had the worse clinical results compared to those with
nerve root compression or inconsistent interpretation (Table 3B).

The Kaplan-meier curves show that patients with a (consistent interpretation of) disc
herniation had the highest speed of perceived recovery, followed by patients with inconsistent
interpretation and those with absence of disc herniation (P=0.006) (Figure 2A). Patients with
absence of nerve root compression also had a lower speed compared to those with nerve root
compression or inconsistent interpretation (P=0.006) (Figure 2B and Table 4).

Sensitivity analyses performed to account for missing clinical data yielded similar results
(Table S2 and Table S3 Supplementary Appendix).

45



‘paduaadxa JaA3 ufed 3s1om Yy 00 | pue uled ou Bunuasaidal 0 YHm (SYA) |eds anBojeue [ensiA Ww 00| [IUOZIIOY & UO paiedipul st uted Jo A1suaiul ay] b

'SN3e}s [RUOIIDUNY 3SI0M BuljedIpul $2103s 1aybIy Yiim ‘€z 03 0 Woly dbues sa1005

e Jo 53] ay3 ul uted yum sjuaiied Jo sniels [euollduny Yyl sainseaw 1ey) 9|eds Ajiqesip dy1dads-aseasip e s| ed1elds 1oy alleuuonsan Ajigesiq pue|joy ayl
"9]eds juiod /-149%17 Y3 01 buipiodde swordwAs jo sdueseaddesip 219|dwod Al1eau 1o 919|dwod se pauyap sem AISA0D1 PIAISIIDH ©

1L000> 6'6CFLLE 9'0ZFL'SL 0'0CFS€EL 1000 8'8CFL9C €'6TF961L L0CFryL puredpeqg-syA
1000 £'97F6°0C 0'8LF6'6 9LLFS6 900 YZFL9L 9LZFLEL S8LFCOL bured 637-SyA
L00°0> 8'9+0°L r'y+8'C 0'SFL'E £00°0 €9FL'S 8'SFCY L'SFCE +Aujiqesiqg puejoy
L00°0> (61) 8T (€8) 85 (98) 9zt L00'0> (89) 9t (S2) 9¢ (¥8) 0S¢ 01910331 panIRdIad
3W0d3N0 Aeak-|
(0£=u) (z9z=u) (8¥=u) (962=u)
(£§=U) uasqy uonejaidiaiul juasald (S=u) uasqy uonelaidiaiul Juasald
1US3SISU0D) 1US3SISUOdU| 1US3SISU0D) JUS3SISUOD) 1US3SISUODU| 1US3SISU0D

anjep d auJ|9seq 1e UoIsSaIdWOod 1004 DAIBU JO DDUSSAIY anjep d 3Ul|9SeQ 1B JSIP PAleIUIdY B JO 9DUSSAIJ

‘dS T SUBSW 10 (%) U 3. SaNn|e/ "dul|aseq e uoissaidwod 1004 AU

pue uoieIuIaY dSIp Jo 9dudsaid sy buipiehas sI19AISSAO 924y3 Buowe uoelaidisiul YA Ul AOUd1sISU0D AQ payiieils Jeak suo Je SaINseaw dWodINo [ediul]D Z jqeL

46 | Chapter3




47

‘paduaLadxa JaAS uled 1s10M 3Y1 00 L pue uled ou bunuasaidal 0 Yum (SYA) 9]eds snbojeue [ensiA ww 00 [IUOZIIOY e uo pajedipul st uted Jo Alisuaiul ay] |
'sn1e1s [euonduny 9siom Bunedipul s2103s Jaybiy yum ‘€z 01 0 woly abuel s31005

sjoeq 40 B3] 9y ul uted yum sjuaiied Jo snieys [eUOIIDUNY DY) SRINSEIW ey 9]eds ALjigesip dY1oads-aseasip e s| eJ11e1dS 1oy dileuuonsan Alljigesiq puejoy ay| +
*9|eds jutod /-149317 9y 01 buipiodde swoidwAs jo sdueseaddesip 919|dwod Aj1esau 1o 919]dwod se pauysp sem AISA0II POAISIID] O

S0 8'0€F0'6C 0'0C+rEL S'LZF9SL  TO00 T LEFEVE TETFLSL 8'6LFECL 1L000> 00EF9LE 0'0¢+r'SL 6CL¥6'6 buted 33eqg-SyYA
610 cee+oee S6LFSOL 0'8LFE0L +000 €LEFF6C LleFLLL 0'8LF0'6 ceE00  €9tFr8l 09LFLl6 LYLFLL buted 637-SYA
£1°0 0'S+9L SY+9'¢C CSFS'E €000 9'[FS'8 6'G+0'E L'S+LC S00°0 6'9+59 9'€+8C 8'€EF6'C +Aujigesiqg puejoy
0AJ1an0d31
S00 (09) ¥ (98) L (¥8) LOL 1000 (S¥) S (68) 9L (06) LOL 0L0'0 (09) 6L (6£) 0€ (€8) ST PaAI3Iad
(8=u) (rL=u) (0z1=u) (L1=u) (81=u) (zL1=u) (8e=u) (8e=u) (og=u)
juasqe  uoneyaidsgul  juasaud juasqe uonelaidiaur  jussaid juasqe  uoneyasdsayul  juasaud

aNnjeAd  JUDISISUOD  JUDISISUODU|  JUIISISUOD dNjeAd IUSISISUOD  JUSISISUODU|  JUIISISUOD dN[BAd IUIISISUOD  JUSISISUODU|  JUIISISUOD)

21ed 3AIRAISSUOD 0] paubisse sjuaned A136.ns 0} paubisse syuaned paziwopuel jou sjuaned

auleseq
1€ UO|ssa1dwod 3001 AISU Jo 3dudsaid ay) Buipsehal uoyeiaidiaiul A Ul AOudlsisuod pue dnolb Juswiealy Aq payiiells 1eak sUo e sainsesw SWodINo [estul]) g€

‘paduaLIadxa JaA3 uled 1510M 9y1 00| pue uled ou Bunuasaidal 0 Yum (SYA) 9|eds anbojeue |ensiA ww Q0| [eIuozuoy e uo paledipul st uled Jo Aylsusiul 9y |
'SN1e1s [euolldUNy 3s1om Bunedipul $9103s J1aybiy yum ‘ez 01 0 wouy abues 21035

“)peq Jo 53] ay3 ul uted yum sjuaiied Jo sniels [euollduny Yy sainseaw 1ey) a|eds Ajiqesip dyidads-aseasip e s| ed11elds 1o alleuuonsan Ajigesiq pue|oy ayl
"9]eds juiod /-149%17 Y3 01 buipiodde swoydwAs jo sdueseaddesip 219|dwod Al1eau 1o 913|dwod se pauysp sem AISN0D1 PIAISIIDH O

S50 T0TFS 6L TEEFELT S'LZF8SL 090 0'LF8'T L'6TFC9C L'LZF9EL  TO00 00EFLOE zleFeol S9LFICL buted 3eq-SyA
650 €ELF8TL LETFLSL 7'8LF¥90L 180 L'vF0v 8GTFLLL 6'6LF¥S0L SO0  09ZFL/L €6LFL0L SELF6L buted 637-SyYA
€0 £L'S¥99 S'ST8E TSFoE (430} 6’ LFEL €/F59 ¥'S¥6'C 00 9'9+0'9 6'VFEE 8EFLE +A|1qesiqg puejoy
€L0 (S) € (98)9 (zg) 8oL ] (oolL) ¥ (69) 6 (£8) 8oL 6000 (L9) 6l (62) 7T (€8) vE 0A19/0231 paAIadIRd
(r=V) (£=v) (LgL=u) (r=u) (e1=u) (vz1=u) (ze=v) (82=U) (1p=u)
juasqe  uopnejaudisul  juasaud juasqe uoneaidiaur  uasaud juasqe  uonejaidisul  juasaid

aneAd  JUSISISUOD)  JUDISISUODU|  JUSISISUOD BN[EAd 3IUSISISUOD  JUIISISUODU|  JUIISISUOD BNjeAd IUSISISUOD  JUDISISUODU|  JUDISISUOD

21ed 3AIRAISSUOD 0} paubisse syuaned £13b.ns 0} paubisse syuaned paziwopuei jou sjuaned

*3ul|as.q 1. uoneIuIaY JsIp Jo aduasaid ayy Buipiehal uoneiaidisiul YA Ut AOuaisisuod pue dnolb Juswiealy Aq payiielis Jeak aUo e SINsesw SWodIN0 (eIl VE
*dS FSUBRSW 10 (%) U 1. SaN|eA "duljaseq e uolie1aidiaiul [Y ul Aousisisuod pue dnoib Juswieasy A payiiesls Jeak SUo Je S3INSeaw SWOodIN0 [ed1uUl]D € ajqeL




48

Chapter 3

s

Consistent s P=0,006

i g - -

" present _+:Consistent
= present

_riinconsistent

-
o ~jInconsistent
Z 0] interpretation 2, < interpretation
2 _—Consistent o —Consistent
= absent = " abszent
S )
8 usq o LLy |
5 £
- O
5 =
E 44 § B
2 >
g b1
B =
H
E LEa E LEn
] H
o I .
|
LTS e
T v T T T v T T T T T T
L 1w » » - 50 L] Rl n n » L
Weeks Weeks
2A 2B

Figure 2 Inverse Kaplan-Meier Curves estimating the cumulative incidence of perceived

recovery within the first year after baseline. Recovery was defined as complete or nearly complete
disappearance of symptoms on the patient-reported 7-point Likert scale for global perceived recovery.
2A Cumulative incidence of recovery for patients with consistent (all three readers agreed about the
presence or absence) and inconsistent MRl interpretation (i.e. one reader disagreed with the other two)
regarding the presence of disc herniation at baseline.

2B Cumulative incidence of recovery for patients with consistent (all three readers agreed about

the presence or absence) and inconsistent MRl interpretation regarding the presence of nerve root
compression at baseline.

Table 4 Time to perceived recovery within the first year according to consistency in baseline MRI
interpretation among three observers. Perceived recovery was defined as “complete” or “nearly
complete disappearance of symptoms” on the 7-point Likert scale. HR denotes hazard ratio. Cl denotes
confidence interval.
HR 95% Cl P-value
Presence of disc herniation 0.006
Consistent present 1.67 1.16-2.41 0.006
Inconsistent interpretation 1.43 0.90-2.27 0.14
Consistent absent Reference group
Presence of nerve root compression 0.006
Consistent present 1.65 1.19-2.28 0.003
Inconsistent interpretation 1.60 1.08-2.38 0.020
Consistent absent Reference group

DISCUSSION

The present study analyzed the significance of MRI interobserver variability among three spine
specialists for the one-year outcomes in patients with sciatica who were potential candidates
for lumbar disc surgery based on clinical grounds. The most favorable clinical outcome results
after one year follow-up were reported by those patients in whom all three MRI observers in-

dependently agreed about the presence of disc herniation or nerve root compression, followed



by those with inconsistent interpretation and finally by those in whom independent agreement
was reached about the absence of those abnormalities.

The direct evaluation of herniated discs and nerve roots by MRI has been considered an
important asset to facilitate decision making in patients with leg and/or back pain.>'”'® Un-
certainty on the presence of a herniated disc with nerve root compression will in most cases
result in conservative treatment, while a certain herniated disc with nerve root compression
will in most cases result in surgery.'! However, as with any diagnostic radiographic study, inter-
pretation of the results regarding the presence of a herniated disc and nerve root compression
may become inconsistent between examiners.'"'*?* It has been suggested that inconsistency in
interpretation may lead to alternative treatment options between clinicians and therefore may
impact the outcome of patient treatment.'” Variations in rates of spinal surgery may be related
in part to substantial variability among physicians in interpreting the abnormalities identified
with lumbar MRI.? The results of the present study suggest that based on the consistency in
interpretation by the MRI assessors prognostic profiles can be made in sciatica, and that the
mechanism behind these prognostic profiles is probably related to whether there is truly a disc
herniation or nerve root compression present (if present a favorable prognosis compared with
unfavorable when absent). The presence of nerve root compression in patients with sciatica has
carlier been reported to be associated with favorable prognosis in primary care patients with
sciatica.

Principles of rational medicine suggest that outcomes can be improved by providing physi-
cians better diagnostic data that clarify disease characteristics.”?® Clinical outcomes might be
poorer when patient heterogeneity is not recognized, leading to a mismatch between patient
subgroups and intervention type.?** The current study show that indeed the best clinical treat-
ment results after one year follow-up are reported by those patients in whom MRI observers
agreed regarding the presence of a disc herniation or nerve root compression as compared to
those with inconsistent interpretation or those with absence of those findings. Tremendous
effort has been put in uncovering the relationship between specific imaging characteristics
and patient outcomes in sciatica, which unfortunately remains controversial.?** To gain more
insight in the relationship between specific imaging characteristics and patient outcomes, those
interpreting the images must reliably assess the finding. One reason that a prediction model
might lose its predictive power is the incorrect assessment of MRI findings (the predictors),
which causes the inputs in the prediction model to be faulty.?® Therefore, it is not only from
a clinical but also from a research perspective crucial that radiologists and clinicians strive
to reduce variability in interpretation.’' In the current study the MRI observers disagreed
in nearly one fifth regarding the presence of nerve root compression. Specific training and
defining the language for image interpretation for degenerative disc disease have been proposed
to reduce variability in interpretation.’®?!

We deliberately did not organize a consensus meeting in which a sample of images was

evaluated. Such a meeting could have caused the observers to adjust their diagnostic imaging
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criteria and could have overestimated consistency compared to the situation as it existed before
the study. However, our study has several shortcomings. The concordance found in this study
may have been overestimated, since one reading pair consisted of two neuroradiologists who
had nearly the same observer experience and also worked together which may have led to an
informal agreement in their diagnostic criteria.?! The concordance might also have been over-
estimated since a great part of our study sample consisted of a relatively homogeneous study
sample with well-defined inclusion criteria and known sciatica due to previous confirmed disc
herniation by another observer. The found concordance is likely to be higher compared to a
study sample consisting of patients in whom diagnosis was not confirmed as well as those who
are confirmed to have or not to have disc herniation.>* And finally, the study population of the
present study consisted of sciatica patients who had severe symptoms for at least 6 weeks and
were referred to the neurologists. These patients were willing to undergo surgery, so patients
with a clear preference for conservative treatment are underrepresented.’

In conclusion, at one year follow-up the most favorable clinical outcome results were
reported by those patients in whom all three MRI observers independently agreed about the
presence of disc herniation or nerve root compression, followed by those with inconsistent

interpretation and finally by those with absence of those findings.
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Table S1 Outcome measurements available at 52 weeks after baseline MRI. The mentioned outcome
measures were assessed at baseline, 2, 4, 8, 12, 26, 38, and 52 weeks. Values are n (%). Total n=389

Number of patients
(%)
Total (n=389)

Global perceived recovery on a 7-point Likert scale at 52 weekso

Outcome available at 52 weeks 335(86)
At least one follow-up examination 40 (10)
Lost to follow-up after baseline examination 14 (4)
Roland disability questionnaire at 52 weeks+
Outcome available at 52 weeks 338(87)
At least one follow-up examination 37 (10)
Lost to follow-up after baseline examination 14 (4)
Visual Analogue scale for leg pain at 52 weeks1
Outcome available at 52 weeks 338(87)
At least one follow-up examination 36 (9)
Lost to follow-up after baseline examination 15 (4)
Visual Analogue scale for back pain at 52 weeks
Outcome available at 52 weeks 336 (86)
At least one follow-up examination 38(10)
Lost to follow-up after baseline examination 15(4)

0 Perceived recovery was defined as complete or nearly complete disappearance of symptoms
according to the Likert-7 point scale.

# The Roland Disability Questionnaire for Sciatica is a disease-specific disability scale that measures the
functional status of patients with pain in the leg or back. Scores range from 0 to 23, with higher scores
indicating worse functional status.

9 The intensity of pain is indicated on a horizontal 100 mm visual analogue scale with 0 representing no
pain and 100 the worst pain ever experienced.
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Table S2 Clinical outcome measures at one year stratified by consistency in MRI interpretation
regarding the presence of disc herniation and nerve root compression at baseline. This analysis only
included patients with available clinical outcome at one year (n=335). Values are n (%) or means + SD.

Presence of a herniated disc PValue Presence of nerve root compression at P Value
at baseline || baseline§
Consistent Inconsistent Consistent Consistent Inconsistent  Consistent

Present interpretation Absent present interpretation  Absent

(n=269) (n=40) (n=26) (n=242) (n=56) (n=37)
Perceived 228 (85) 30(75) 14 (54) <0.001 210(87) 47 (84) 15(41)  <0.001
recoveryo
Roland 3.2+5.2 4.7+6.1 6.1£6.3  0.004 3.1£5.0 3.0+4.7 13.3£19.9 <0.001
Disability#+
VAS-Leg 9.9+18.3 14.1£23.1 1494235 0.10 9.0+17.2 10.5+£19.5 14.5£21.0 <0.001
pain{

VAS-back 14.4+£20.8 18.6£259  26.9+30.3 0.005 133199 145+21.0 34.2+31.2 <0.001
pain{

|| Of the 335 patients the three observers disagreed in 40 patients about the presence of a herniated
disc, agreed in 269 patients about its presence and agreed in 26 patients about its absence.

§ Of the 335 patients, the three observers disagreed in 56 patients about the presence of nerve root
compression, agreed in 242 patients about its presence and agreed in 37 patients about its absence

0 Perceived recovery was defined as complete or nearly complete disappearance of symptoms
according to the Likert-7 point scale.

$The Roland Disability Questionnaire for Sciatica is a disease-specific disability scale that measures the
functional status of patients with pain in the leg or back. Scores range from 0 to 23, with higher scores
indicating worse functional status.

9 The intensity of pain is indicated on a horizontal 100 mm visual analogue scale (VAS) with 0
representing no pain and 100 the worst pain ever experienced.

Table S3 Time to perceived recovery within the first year according to consistency in MRl interpretation
at baseline. Perceived recovery was defined as “complete” or “nearly complete disappearance of
symptoms” on the 7-point Likert scale. This analysis only included patients with available clinical outcome
at one year (n=335). HR denotes hazard ratio. Cl denotes confidence interval.

HR 95%Cl P-value

Presence of disc herniation 0.04
Consistent present 1.80 1.13-2.88 0.01

Inconsistent interpretation 1.58 0.90-2.76 0.11

Consistent absent Reference group

Presence of nerve root compression 0.04
Consistent present 1.66 1.12-2.47 0.01

Inconsistent interpretation 1.58 1.00-2.51 0.05

Consistent absent Reference group




