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Introduction
	 Repeat lumbar spine operations are generally undesirable, im-
plying progression of degenerative changes, persistent symptoms or 
treatment of complications [1]. Revision rates of surgical procedure in 
lumbar spine surgery varies in the literature between 0.5% and 24%, 
with recurrent disc herniation being the most common cause [2].

	 Relieving pain, restoring function, and improvement of the pa-
tient’s quality of life are the main objectives of intervention for dif-
ferent spinal pathologies [3]. Those important health aspects have 
traditionally been assessed by clinician-based assessments; however, 
these assessments are inherently biased and may not reflect patients’ 
perception of their health status [3]. Therefore, to assess the efficacy 
of various surgical treatments for lumbar spine disorders, Patient-re-
ported Outcome Instruments/Measures (PROIs/PROMs) have to be 
the gold standard tool to measure outcomes of lumbar spine surgery 
[4].

	 Application of PROMs questionnaire in spine surgery have not 
been appraised comprehensively [5]. The purpose of this study is to 
evaluatethe accuracy of patient reported revision rate in spinal sur-
gery, and to establish whether patients have undergone revision spinal 
surgery, and additionally whether this was performed at the same or 
a different spine level. To the authors’ best knowledge, this type of 
question in PROMs has not been investigated before. The assessment 
of such a question will determine its utility in future quaternaries for 
repeated lumbar surgeries, particularly in light of increased scrutiny 
of quality of care. 

Methods
	 The data of 4,237 patients who completed The Spine Tango COMI 
(Combined Outcome Measure Index) questionnaire at 3 monthsafter 
spinal surgeryin a single tertiary referral spinal centre between August  
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Abstract
Purpose
	 Patient reported outcome measures form a major part of registry 
data collection and, beyond functional outcome scores, may be uti-
lised to establish whether patients have undergone revision spinal 
surgery and additionally whether this was performed at the same 
or a different spinal level. Therefore, the aim was to establish the 
accuracy of patients’ reported revision surgery.

Methods

	 4,237 patients who completed PROMS at 3 months postopera-
tively between August 2011 and August 2015 were included in the 
study. The surgical history of these patients was accessed to com-
pare it with the answers obtained from the patients’ questionnaire. 
Any intervention including revision surgery, management of compli-
cations, and spinal injection from the time of the last lumbar surgery 

to date of the questionnaire were noted and compared with the re-
sponses given by patients.

Results

	 A number of 4,133 patients reported no further surgeries. 4,128 
out of 4,133 patients were truly negative, and 5 were false nega-
tive as they had further surgical interventions. 104 patients report-
ed revision surgery. 72 patients out of 104 were truly positive and 
described the correct segment, whereas, the remaining 32 patients 
were falsely positive. This is because they had no surgeries, spinal 
injections, or surgery at a different level. Thus, the sensitivity of this 
question was found to be 93.5%, specificity 99.2%, and accuracy of 
the question 99.1%.

Conclusions

	 This study demonstrates the utility of this question to assess the 
revision surgery rates in spinal surgery. However, with the lower 
than expected sensitivity, revision rates may be reported by patients 
as higher than they actually are.
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2011 and August 2015 were included in the study. The COMI ques-
tionnaire data for these patients was accessed retrospectively to note 
the replies obtained from answering the question “Since the operation 
in our hospital, have you had any further operation (s) in your lumbar 
spine (back) in our or in other hospitals? (No; Yes, but at a different 
level of the spine; Yes, at the same level of the spine (same segment). 
The surgical history of the patients was accessed to compare it with 
the answers obtained from the patients’ questionnaire. Any interven-
tion including revision surgery, management of complications, and 
spinal injection from the time of the last lumbar surgery to date of the 
questionnaire were noted and compared with the responses obtained 
from the patients in the questionnaire.

	 Patients’ responses were considered to be positive (Answered yes 
to the above-mentioned question) if they were correct regarding both 
the revision rate and the level of intervention (segment). Similarly, 
Patients’ response was considered to be negative (Answered no to the 
above-mentioned question) it they have not had any further lumbar 
spine surgery. 

	 Patients with positive answers (Answered yes to the above-men-
tioned question) were further sub classified to true positive (An-
swered the revision rate and the level or segment correctly) and false 
positive (Answered either the revision rate and/or the level or seg-
ment incorrectly). Patients with negative answers (Answered no to 
the above-mentioned question) were further sub classified to true neg-
ative (Have no further surgery since their last lumbar spine operation) 
and false negative (Have had further lumbar spine surgery).

	 The validity of the obtained results was evaluated by calculating 
the sensitivity, specificity, and accuracy of data of the revision rate 
question mentioned above. The sensitivity, the specificity, and the ac-
curacy of question asked were calculated using the following equa-
tions [6]:

Sensitivity = True positive/ (True positive + false negative) *100%.
Specificity = True negative/ (False positive + true negative) *100%
Accuracy of data = True positive + true negative/ (total number) 
*100% 

Results

	 In August 2015, the data of 4,237 patients who completed PROMs 
at 3 months after spinal surgery between August 2011 and August 
2015 were accessed through the EPR system (Electronic Patient 
Records). A number of 4,133 patients reported no further surgeries. 
4,128 out of 4,133 patients were truly negative (Had no further lum-
bar spine surgery), and 5 were false negative (As they had further 
surgical interventions on their lumbar spine).

	 104 patients reported revision surgery. 72 patients out of 104 were 
truly positive and described the correct segment, whereas, the remain-
ing 32 patients were falsely positive. This is because they had no sur-
geries, had spinal injections or surgery at a different level. 

	 This sensitivity of this question was found to be 93.5%, specificity 
99.2%, and accuracy of the question 99.1% (Table 1).

Discussion
	 In the last few years, there has been a tremendous change in the 
way of evaluating and reporting patients’ outcomes after surgery [7]. 
Different PROMs that have been developed in recent years have 
shown to be both reliable and valid [8]. 

	 One of the main aims for the use of PROMs is to ensure that pa-
tient perspectives will be taken into account, in addition to other clin-
ical measures of outcomes. Furthermore, PROMs will assist in deter-
mining the relative cost utility of different interventions such as rate 
of spinal surgery revision. This will inform commissioning decisions 
in health-care policies [8]. 

	 In the current study, all the 4,237 patients have filled the Spine 
Tango COMI questionnaire. The COMI questionnaire is a concise, 
multidirectional outcome instrument that was designed to evaluate 
patients’ outcome after a spine surgery [9,10]. This questionnaire 
was validated extensively in published literature for the assessment 
of spine surgeries [11], and it was approved to be used in the Spine 
Tango Framework [12]. However, the previous efforts emphasized 
mainly on the evaluation of the validity of COMI score (as a whole) in 
predicting and assessing patients’ outcome after spine surgery. None-
theless, up to our awareness, the validity of (at least) one component 
of the questionnaire (the revision rate question) has yet to be assessed.

	 More than 96% of patients reported no further surgeries required 
after their initial index procedure and their answers match findings 
obtained from tracking their history at the EPR system from the time 
when the quaternaries were handed to patients and going backwards. 
This implies the high level of awareness among patients and their 
understanding of what further surgery means. For instance, a consid-
erable percentage of this, 96%, had further spinal injections following 
their surgery and they did not count this as a surgical procedure. Only 
a small percentage, less than 1%, of patients answered the question 
incorrectly and it has been found to have had further lumbar spine 
surgeries following their index procedure. This indicates their misun-
derstanding and inappropriateness in replying to the asked question.  
However, it is still a very small percent and forms a negligible part of 
the overall percentage. 

True False Total

Positive 72 32 104

Negative 4128 5 4133

4237

			            = 93.5%

			            = 99.2%
	

Accuracy of the question =		    = 99.1%
= 93.5%
			                    
				    = 99.2%

Accuracy of the question = 		   = 99.1%

72 100%
72 5

Sensitivity = ×
+

4128 100%
32 4128

Specificity = ×

72 4128 100%
4137
+

×

4128 100%
32 4128

Specificity = ×
+

72 4128 100%
4137
+

×
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	 Approximately 69% of patients who reported to have had further 
surgeries were both correct with regard to the rate of revision and 
the level of intervention. This signify a considerable level of under-
standing among patients to what further surgeries means as well as 
their relatively high level of understanding the level of the operating 
segment. This encourages the use of such type of questions to be used 
in assessment of subjective postoperative outcomes for patients in the 
UK. Nevertheless, around 11% reported to have had further surgeries 
where found to be incorrect in one or both parts of the question asked 
in the questionnaire. This could indicate misunderstanding of revision 
surgery for example spinal injections or they did not get the segment 
or the level correct. To improve the specificity of such a question, 
explanation or rewarding of this question particularly the second part 
(which level) could improve its specificity.

	 The results of this study have shown that the accuracy of this revi-
sion surgery question in detecting patients who have no further surgi-
cal interventions after their initial operation (the question specificity) 
was more than 99%. This implies that this question can be applied 
to assess the rate of re-operation on lumbar spine following an index 
procedure. In other words, subjective response from patients can be 
considered as one of validated PROMs. Furthermore, the sensitivity 
of this question (its ability to accurately detect patients who had a 
revision surgery after their first operation) was as high as its specific-
ity, and it was equal to 93.5%. This can be improved by raising the 
awareness among patients with the importance of such a question and 
add further explanation to the question particularly to the second part.

 	 In this study we challenged a specific part of COMI question-
naire that is not subjective, and it needed to be answered correctly 
by patients to be accepted as a valid assessment tool. While most of 
other questions in the COMI questionnaire are subjective and could 
not be challenged easily (as each patient will give his own opinion 
based on his own impression/satisfaction with the outcomes of his 
surgery). This is of crucial clinical significance, as the results of the 
current study did show high sensitivity, specificity, and accuracy of 
the question assessed, implying the accuracy of the COMI question-
naire as a PROMs tool. Furthermore, the results are in consensus with 
the previously published literature regarding the usefulness of COMI 
questionnaire. Consequently, this study proves the validity of such a 
question to be used as part of the COMI questionnaire and one of the 
PROMs that should be used routinely while following patients after 
lumbar spine surgery. 

	 However, this study has some limitations. It is a retrospective 
study. The retrospective study is exposed to misleading associations 
arising from the circumstances under which have been obtained [13]. 
Future forward studies are required to control these circumstances 
and improve results of such type of study. Repeated assessment of 
this question with a later date with some rewarding might improve 
further the sensitivity, specificity, and accuracy of the question. 
 
 
 
 
 
 

Conclusion
	 This study demonstrates the utility of this question to assess the 
revision surgery rates in spinal surgery. However, with the lower than 
expected sensitivity, revision rates may be reported by patients as 
higher than they actually are.
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