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Abstract

Background Context—Surgical decompression and stabilization followed by radiosurgery
represents an effective method for local tumor control and neurologic preservation for patients
with metastatic epidural spinal cord compression. We have previously demonstrated improvement
in HrQOL after this combined modality treatment (“hybrid therapy”).

Purpose—The current analysis focuses on delineation of patient-specific prognostic factors
predictive of HrQOL change after combined surgery-SRS treatment of MESCC.

Study Design—This is a prospective, single-center, cohort study.

Patient Sample—One hundred and eleven patients with MESCC who underwent separation
surgery followed by SRS were included.

Outcome Measures—Prognostic factors associated with improved patient reported outcome
(PRO) measures.
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Methods—PRO tools, i.e. Brief Pain Inventory (BPI) and MD Anderson Symptom Inventory —
Spine Tumor (MDASI-SP), both validated in the cancer population, were prospectively collected.
Numeric prognostic factors were correlated with PRO measures using the Spearman rank
correlation coefficient. Categorical prognostic factors were correlated with PRO measures using
the Wilcoxon two-sample test (for two categories) or the Kruskal-Wallis test (for three or more
categories). All statistical tests were two-sided with a level of significance <0.05 for correlation of
prognostic factors with PRO constructs and a level of significance <0.0014 for correlation of
prognostic factors with PRO items. Statistical analyses were done in SAS (version 9.4, Cary, NC).

Results—One hundred and eleven patients were included in this analysis. Patients with lower
pre-operative Medical Research Council (MRC) motor scores experienced a greater decrease in
symptom interference (BPI Interference construct (p=0.03), and individual functional measures
including general activity (p=0.001), walking (p=0.001) and normal work (p=0.006)). Lumbar
location was associated with better outcomes than cervical or thoracic as noted on the BPI pain
experience construct (p=0.03) and MDASI-SP interference (p=0.01) and core symptom (p=0.002)
constructs. Patients with ASIA scores of C or D benefit more than those with ASIA E on BPI
Interference construct (p=0.04)). Patients with higher ECOG scores at presentation benefit more
than those with low ECOG scores on MDASI-SP interference construct, (p=0.03)). Women benefit
more than men on BPI interference (p=0.03) and pain experience (p=0.04) constructs. Patients
with prior spinal surgery at the current level of interest benefit less than those which are naive
surgical patients in MDASI-SP interference construct, (p=0.04).

Conclusions—Delineation of patient characteristics associated with HrQOL improvement
provides crucial information for patient selection, patient education and setting treatment
expectations. For patients with MESCC treated with hybrid therapy using surgery and
radiosurgery, the presence of neurological deficits and diminished performance status, lumbar
tumor level and female gender were associated with greater PRO improvement.
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Introduction

Metastatic spinal tumors frequently occur in the cancer population as they are found in up to
40% of cancer patients[1]. These tumors often require surgical intervention for
decompression of the spinal cord or nerve roots, for mechanical stabilization or a
combination of both. Surgical decompression a nd stabilization followed by radiotherapy
represents the established therapy for patients with high-grade epidural tumor extension and
has been shown to result in pain relief, restoration or preservation of neurologic function and
spinal column stability and improvement in HrQOL[2].

Symptom relief serves as an important surgical goal and identifying patients who are most
likely to experience symptom relief is critical for surgical decision-making. PRO measures
serve as an important method for analyzing the effect of disease and therapy on the
symptoms that the patients experience. In our recent prospective study[3], we used validated
PRO measurements and demonstrated that hybrid therapy consisting of separation surgery

Spine J. Author manuscript; available in PMC 2019 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Barzilai et al.

Page 3

and radiosurgery provides significant and durable pain relief and reduction in disease
interference with daily activities. Optimization of patient selection and the setting of
reasonable treatment expectations provide better physician-patient relationships and
ultimately better cancer care. Delineating prognostic factors that influence PRO measures
following this treatment is an important addition to treating physician’s body of knowledge
and is the object of the current analysis.

Materials and Methods

Population

Treatment

This is a prospective, single center, observational cohort study. The study was performed at a
tertiary cancer center. The local institutional review board (IRB) approved this study. The
methods of this study have been described in detail elsewhere[3] and hence will be described
here in brief.

One hundred and eleven patients were included in the current analysis. All patients were
treated with separation surgery followed by radiosurgery for spinal tumors between October
2013 and July 2016. Patients who were treated with other spinal surgical procedures (i.e.
percutaneous stabilization, minimal access decompression, etc.) were excluded. Patients
whose pre-operative evaluation was conducted more than 30 days prior to surgery were
likewise excluded.

Patient Reported Outcomes were collected electronically either in clinic or using an
electronic link to fill out surveys in the outpatient setting. Written surveys were provided
when necessary and data were subsequently manually transferred to the electronic database.
All data were kept in accordance with HIPAA regulations. The change in PRO measures was
compared pre-operatively; 3 months post operatively (2—4.5 months) and at long term follow
up (4.5-12 months).

Brief Pain Inventory (BPI)is a cancer validated tool[4] which assesses pain and disease
interference[5]. Four pain-related items generate a pain construct and 8 disease interference
items generate a disease interference construct. Combining the pain and disease interference
constructs generates a patient pain experience construct.

MD Anderson Symptom Inventory (MDASI) is another cancer validated tool[6] and has a
spine specific module (MDASI-sp)[7]. Thirteen combined items comprise the MDASI core
symptom construct, six disease interference items combined generate a MDASI disease
interference construct and 5 spine tumor-specific items combined generate an MDASI spine
tumor-specific construct.

The detailed method for separation surgery has been previously described elsewhere[8].
Briefly, it is a postero-lateral approach allowing for circumferential decompression and
stabilization of the spine. No attempt to completely resect the tumor is made and generally
the anterior column tumor is left intact. Typically, instrumented stabilization is achieved
prior to decompression. Laminectomy, facetectomy and transpedicular approach to the
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ventral epidural space is accomplished with a high-speed drill in order to provide
circumferential access for 360° decompression. The posterior longitudinal ligament (PLL) is
resected to provide a margin on the anterior dura and epidural tumor is excised until spinal
cord decompression is achieved. Adequate tumor excision provides a 2-3mm separation
between the tumor and the spinal cord, allowing re-constitution of the thecal sac.

In this patient series, 101 patients underwent spinal separation surgery with posterior
instrumented fusion followed by SRS and an additional 10 patients had previously placed
instrumentation and therefore underwent salvage tumor separation surgery followed by
radiosurgical treatment with no additional instrumentation. Following surgical intervention,
all patients underwent simulation with CT myelogram for SRS contouring and planning. The
time interval from surgery to radiation was at a median of 20 days. SRS planning and
contouring was carried out according to consensus guidelines[9, 10]. The radiosurgery
treatment plans were then reviewed by neurosurgery and radiation oncology teams.
Radiosurgery was delivered in 17 patients with a median dose of 24 Gy single fraction
(range, 9 to 27 Gy), in 70 patients at a median dose of 27 Gy in 3 fractions (range, 24 to
36GY) and in 24 patients at a median dose of 30 Gy in 5 fractions (range 20 to 40 Gy).

Statistical Analysis

Results

Descriptive statistics such as frequencies, medians, means, and standard deviations were
used to characterize the cohort. Numeric prognostic factors were correlated with individual
PRO measures and constructs using the Spearman rank correlation coefficient. Similarly,
categorical prognostic factors were correlated with individual PRO measures and constructs
using the Wilcoxon two-sample test (for two categories) or the Kruskal-Wallis test (for three
or more categories). Age was dichotomized at the median for correlation analyses. Surgical
treatment level was categorized as cervical, thoracic, lumbar, cervico-thoracic, and thoraco-
lumbar for correlation analyses. All statistical tests were two-sided. For correlation of
prognostic factors with PRO constructs (n=6), a level of statistical significance of <0.05 was
used. For correlation of prognostic factors with individual PRO items (n=36), Bonferroni
correction was used for statistical significance with a level <0.0014 considered statistically
significant. Statistical analyses were done in SAS (version 9.4, Cary, NC).

One hundred and eleven patients were included in this analysis of which 67 (60%) were
male and the median age was 63.9. The most common histologies treated were non-small
cell lung cancer (NSCLC), renal cell carcinoma (RCC) and sarcoma. Patient and tumor
variables are summarized in table 1.

The majority of cases were performed on the thoracic spine (48%) or junctional levels
(24%). Fifty-nine surgeries (53%) required 3 level and 26(23%) required 2 level
posterolateral decompression. The most common stabilizing construct length was 5 levels
typically stabilizing with screw-rod constructs 2 levels above and below the index level.
Treatment variables are summarized in table 2.
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BPI Constructs

Patients with an ASIA score of C or D benefit statistically significantly more with regard to
BPI interference construct than those with an ASIA score of E (p=0.04). Patients with lower
pre-operative medical research council (MRC) scores benefit statistically significantly more
than those with high scores representing normal muscle strength (p=0.03) in regards to BPI
interference construct. Women benefit statistically significantly more with regard to patient-
reported BPI interference (p=0.03) and pain experience (p=0.04) constructs than men. There
were statistically significant associations between treatment level and BPI Patient Pain
Experience (p=0.03) demonstrating that patients with lumbar disease benefit more than
those with cervical, thoracic or junctional disease.

MDASI Constructs

Patients with prior spinal surgery benefit statistically significantly less with regard to patient-
reported MDASI spine tumor specific construct than those without prior spinal surgery
(p=0.04).Those with higher ECOG (lower f unctional status) benefit statistically
significantly more with regard to patient-reported MDASI interference construct than those
with lower ECOG (p=0.03). Similarly to the BPI constructs, there were statistically
significant associations between treatment level and MDASI Core symptom severity
(p=0.002), and MDASI Interference (p=0.01) constructs demonstrating that patients with
lumbar spine disease benefit the most.

No significant associations were found with length of stabilizing construct, number of levels
decompressed, age or the delivery of concurrent radiation treatment.

Individual Items

Patients with lower pre-operative MRC scores benefit more than those with high scores in
BPI general activity (p=0.001) and walking ability (p=0.001).

All BPI and MDASI significant construct and individual item results are summarized in
table 2.

Discussion

The current analysis identifies patient-specific factors prognostic of improvement in health
related quality of life (HrQOL) after surgical treatment of MESCC. “Hybrid therapy”
(separation surgery and concomitant radiosurgery) is an effective method for tumor control
and neurologic preservation for patients with metastatic epidural spinal cord compression[2]
and was uniformly applied in the study patient population. We have previously demonstrated
the benefit of this combined modality treatment on HrQOL PRO measures in a prospective
study[3] and now identify specific factors associated with patient-perceived benefit of this
treatment paradigm. Symptomatic relief plays a key role in decision making and thus
delineation of favorable patient characteristics facilitates patient selection. Furthermore,
informing patients and setting realistic treatment goals and expectations are crucial in cancer
care.
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Patient reported outcome measures have become an important tool in the assessment of
spine oncology outcomes. Outcome reporting for this population is challenging compared to
patients with more common spinal conditions such as degenerative spine disease or adult
spinal deformity given the multifocal systemic tumor burden, concurrent treatments and
psychological circumstances of metastatic cancer[11]. Objectively eliminating the inherent
bias of subjective assessments such as gross measures of function (ambulatory status,
Frankel Score)[11-13] and process variables including survival, local recurrence and
complications is challenging. Recent prospective PRO data overcome these inherent flaws
and the understanding of treatment effect on HrQOL of spine cancer patients is growing[14,
15]. There are several currently available PRO tools to assess outcomes in spine cancer
patients[16]. Our current study utilized cancer validated PROs, the MDASI and BPI to
determine factors associated with outcome. To note, the MDASI-sp is a unique questionnaire
that has been shown to be valid and reliable in patients with spine tumors as a composite
measure of disease-related symptoms[7].

In this analysis, patients with lower pre-operative functional status (i.e. high ECOG scores)
as well as those with greater pre-operative neurological dysfunction (i.e. lower ASIA scores)
and thos e with lower MRC scores (i.e greater motor weakness) reported superior
improvement in disease interference PROs following hybrid therapy than those with better
pre-operative functional status and neurological examination. As expected, patients with
preoperative neurologic deficits experience greater preoperative disease interference,
compared to patients with intact functional and neurologic scores. Fortunately, after surgery
both groups report similar post-operative symptom interference, supporting the role of
surgery in patients with disability due to MESCC. Previous data shows that worse
preoperative neurologic status and functional capacity places patients at risk of worse
postoperative functional outcomes[17-20]. These data rely on physician-reported outcomes
such as ambulation and ECOG, rather than on patient-reported symptoms. Our current data
show that patients with disability due to MESCC benefit from surgery and experience
significant decrease in symptom interference with daily activities, enjoyment of life, mood,
distress and general activities. This finding is particularly meaningful due to the palliative
nature of this treatment. The relationship between the extent of neurologic improvement and
symptom relief requires further investigation and is currently the subject of a prospective
multi-institutional study.

Our results show that patients who had undergone prior spinal surgery (24 patients) benefit
significantly less with regard to patient-reported MDASI spine tumor specific construct than
those without prior spinal surgery. All patients in the current study with history of prior
surgery underwent re-operation for treatment of local tumor recurrence. Most of these
patients underwent prior surgery and radiation prior to presenting to our institution and often
had suboptimal post-operative radiotherapy that placed them at risk of local tumor
recurrence. It has previously been shown that reoperation benefits patients with MESCC due
to tumor recurrence at previously operated spinal levels, resulting in prolonged ambulation
and in good functional and neurological outcomes[21]. While hybrid therapy with surgery
and radiosurgery has a clear role in preservation of ambulation and in achieving local tumor
control, our current data demonstrate that reoperations result in diminished improvement of
spine-specific symptoms compared to first-time surgery. This finding highlights the
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importance of the first operation and how critical it is to ensure that newly treated patients
are offered the optimal surgical and concomitant radiation/medical therapy for durable tumor
control.

Patients treated with hybrid therapy for lumbar spine disease experienced greater symptom
severity prior to surgery and showed greater improvement in PROs compared to those with
cervical or thoracic disease. We have previously demonstrated improvement in pain as
assessed by the visual analog scale (VAS) as well as ECOG for cancer patients with lumbar
mechanical radiculopathy[22]. Our current data show that cancer patients with lumbar
mechanical radiculopathy are likely to experience improvement in several factors such as
symptom interference, pain experience, walking ability and distress after surgery. Of note,
all patients in the current study experienced diminished pain after surgery, with patients with
tumors in the mobile regions of the spine (cervical and lumbar) experiencing the largest
improvement. Each spine region represents a unique biomechanical and neurovascular
region with region-specific symptoms and surgical considerations. Interestingly, there were
no significant differences found in PRO’s with regards to the extent of surgery represented
by the number of levels fused and number of levels decompressed. Therefore, the location of
surgery is a stronger predictor of symptom improvement then the surgical technique or
extent.

Data regarding the effect of gender on spine surgery aspects are scarce. Herein, we showed
that women experience greater severity of preoperative pain and symptom interference
compared to men and report a significantly larger improvement in symptom severity after
surgery. Both men and women have comparable post-operative PRO. In lumbar spine
surgery, female gender seems to play a major role as a negative prognostic factor in different
spinal disorders[23—-25] possibly influenced by differences in hypothalamic-pituitary-
adrenocortical responses[26]. A recent study revealed pre- and postoperative differences in
pain perception between genders in an evaluation of patients with lumbar disc sequestration.
Though data are limited, gender differences should likely be taken into account for outcome
analysis.

Conclusions

Among patients with MESCC requiring surgery and concomitant radiosurgery, presence of
neurological deficits and diminished performance status, lumbar tumor level and female
gender were associated with greater postoperative PRO improvement. Re-operated patients
were associated with diminished PRO improvement compared to patients undergoing initial
surgery. Delineation of favorable patient characteristics facilitates decision making as
symptomatic relief plays a key role in decision making in these palliative surgeries.
Knowing factors associated with outcomes is key for selecting an appropriate treatment
strategy and setting realistic patient expectations.

Acknowledgments

. No part of the contents of this work has been presented or published elsewhere.

. This research was funded in part through the NIH/NCI Cancer Center Support Grant P30 CA008748.

Spine J. Author manuscript; available in PMC 2019 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Barzilai et al.

References
1

Page 8

. Ortiz Gomez JA. The incidence of vertebral body metastases. Int Orthop. 1995; 19(5):309-11.

[PubMed: 8567140]

. Laufer I, lorgulescu JB, Chapman T, et al. Local disease control for spinal metastases following

"separation surgery" and adjuvant hypofractionated or high-dose single-fraction stereotactic
radiosurgery: outcome analysis in 186 patients. J Neurosurg Spine. 2013; 18(3):207-14. [PubMed:
23339593]

. Barzilai O, McLaughlin L, Amato M, et al. Hybrid surgery—radiosurgery therapy for metastatic

epidural spinal cord compression: A prospective evaluation using patient-reported outcomes. Neuro
Oncology Practice. 2017

. Tittle MB, McMillan SC, Hagan S. Validating the brief pain inventory for use with surgical patients

with cancer. Oncol Nurs Forum. 2003; 30(2):325-30. [PubMed: 12692666]

. Cleeland CS, Ryan KM. Pain assessment: global use of the Brief Pain Inventory. Ann Acad Med

Singapore. 1994; 23(2):129-38. [PubMed: 8080219]

. Cleeland CS, Mendoza TR, Wang XS, et al. Assessing symptom distress in cancer patients: the

M.D. Anderson Symptom Inventory. Cancer. 2000; 89(7):1634—46. [PubMed: 11013380]

. Armstrong TS, Gning |, Mendoza TR, et al. Reliability and validity of the M.D. Anderson Symptom

Inventory-Spine Tumor Module. J Neurosurg Spine. 2010; 12(4):421-30. [PubMed: 20367379]

. Bilsky MH, Boland P, Lis E, Raizer JJ, Healey JH. Single-stage posterolateral transpedicle approach

for spondylectomy, epidural decompression, and circumferential fusion of spinal metastases. Spine
(Phila Pa 1976). 2000; 25(17):2240-9. discussion 250. [PubMed: 10973409]

. Cox BW, Spratt DE, Lovelock M, et al. International Spine Radiosurgery Consortium consensus

guidelines for target volume definition in spinal stereotactic radiosurgery. Int J Radiat Oncol Biol
Phys. 2012; 83(5):e597-605. [PubMed: 22608954]

10. Redmond KJ, Lo SS, Soltys SG, et al. Consensus guidelines for postoperative stereotactic body

11

12.

13.

radiation therapy for spinal metastases: results of an international survey. J Neurosurg Spine. 2017;
26(3):299-306. [PubMed: 27834628]
. Street J, Berven S, Fisher C, Ryken T. Health related quality of life assessment in metastatic
disease of the spine: a systematic review. Spine (Phila Pa 1976). 2009; 34(22 Suppl):S128-34.
[PubMed: 19829272]
Falicov A, Fisher CG, Sparkes J, Boyd MC, Wing PC, Dvorak MF. Impact of surgical intervention
on quality of life in patients with spinal metastases. Spine. 2006; 31(24):2849-56. [PubMed:
17108840]
Wai EK, Finkelstein JA, Tangente RP, et al. Quality of life in surgical treatment of metastatic spine
disease. Spine (Phila Pa 1976). 2003; 28(5):508-12. [PubMed: 12616166]

14. Fehlings MG, Nater A, Tetreault L, et al. Survival and Clinical Outcomes in Surgically Treated

15.

16.

17.

18.

19.

Patients With Metastatic Epidural Spinal Cord Compression: Results of the Prospective
Multicenter AOSpine Study. Journal of clinical oncology : official journal of the American Society
of Clinical Oncology. 2016; 34(3):268-76. [PubMed: 26598751]

Wang XS, Rhines LD, Shiu AS, et al. Stereotactic body radiation therapy for management of spinal
metastases in patients without spinal cord compression: a phase 1-2 trial. The Lancet Oncology.
2012; 13(4):395-402. [PubMed: 22285199]

Paulino Pereira NR, Janssen SJ, Raskin KA, et al. Most efficient questionnaires to measure quality
of life, physical function, and pain in patients with metastatic spine disease: a cross-sectional
prospective survey study. Spine J. 2017

Bakar D, Tanenbaum JE, Phan K, et al. Decompression surgery for spinal metastases: a systematic
review. Neurosurg Focus. 2016; 41(2):E2.

Kondo T, Hozumi T, Goto T, Seichi A, Nakamura K. Intraoperative radiotherapy combined with
posterior decompression and stabilization for non-ambulant paralytic patients due to spinal
metastasis. Spine (Phila Pa 1976). 2008; 33(17):1898-904. [PubMed: 18670344]

Lei M, Liu Y, Yan L, Tang C, Liu S, Zhou S. Posterior decompression and spine stabilization for
metastatic spinal cord compression in the cervical spine. A matched pair analysis. Eur J Surg
Oncol. 2015; 41(12):1691-8. [PubMed: 26603676]

Spine J. Author manuscript; available in PMC 2019 July 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Barzilai et al.

20.

21.

22.

23.

24.

25.

26.

Page 9

Laufer I, Zuckerman SL, Bird JE, et al. Predicting Neurologic Recovery after Surgery in Patients
with Deficits Secondary to MESCC: Systematic Review. Spine (Phila Pa 1976). 2016; 41(Suppl
20):5224-S30. [PubMed: 27488300]

Laufer I, Hanover A, Lis E, Yamada Y, Bilsky M. Repeat decompression surgery for recurrent
spinal metastases. J Neurosurg Spine. 2010; 13(1):109-15. [PubMed: 20594025]

Moliterno J, Veselis CA, Hershey MA, Lis E, Laufer I, Bilsky MH. Improvement in pain after
lumbar surgery in cancer patients with mechanical radiculopathy. Spine J. 2014; 14(10):2434-9.
[PubMed: 24614256]

Kim HJ, Suh BG, Lee DB, et al. Gender difference of symptom severity in lumbar spinal stenosis:
role of pain sensitivity. Pain Physician. 2013; 16(6):E715-23. [PubMed: 24284852]

Pochon L, Kleinstuck FS, Porchet F, Mannion AF. Influence of gender on patient-oriented
outcomes in spine surgery. Eur Spine J. 2016; 25(1):235-46. [PubMed: 26143123]

Stromgqvist F, Stromgqvist B, Jonsson B, Karlsson MK. Gender differences in patients scheduled for
lumbar disc herniation surgery: a National Register Study including 15,631 operations. Eur Spine
J. 2016; 25(1):162-7.

Fillingim RB, Ness TJ. Sex-related hormonal influences on pain and analgesic responses. Neurosci
Biobehav Rev. 2000; 24(4):485-501. [PubMed: 10817845]

Spine J. Author manuscript; available in PMC 2019 July 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Barzilai et al.

Patient and Treatment Characteristics

Spine J. Author manuscript; available in PMC 2019 July 01.

Variable Category | | %
Age
Median: 63.9 - 111 | 100
Mean. 61.4
Sex Female | 44 | 40
Male | 67 | 60
Surgical Treatment Level | Cervical | 10 | 9
Cervico-thoracic | 14 | 13
Thoracic | 53 | 48
Thoraco-lumbar | 12 | 11
Lumbar | 22 | 20
Histology NSCLC | 26 | 23
RCC | 25 | 23
Sarcoma | 13 | 12
Thyroid | 8 | 7
Prostate | 7 | 6
Head & Neck | 6 | 5
Breast | 4 | 3
Hepatocellular | 3 | 3
Melanoma | 3 | 3
Colorectal | 3 | 3
Other | 13 | 12
# Levels Decompressed - | 111 | 100
Median: 3 1 | 10 | 9
Mean: 2.8 2 | 26 | 23
SD: 1 3 | 59 | 53
4 | 11 | 10
; BE

Table 1
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Variable Category | N | %
6 | 2 | 2
Length of Construct - | 111 | 100
Median: 5 0 | 10 | 9
Mean. 5.2 3 | 4 | 4
SD: 2.4 4 | 14 | 13
5 | 43 | 39
6 | 17 | 15
7 | 8 | 7
>7 | 15 | 14
Preoperative SINS Stable | 10 | 9
Intermediate | 63 | 57
Unstable | 19 | 17
nla | 19 | 17
Preoperative ECOG 0 | 10 | 9
1 | 88 | 79
2 | 2 | 2
3 | 7 | 6
4 | 4 | 4
Preoperative ASIA C | 3 | 3
D | 12 | 11
E | 96 | 86
Prior Spinal Procedure At surgical level | 12 | 11
At other level | 12 | 11
None | 87 | 78
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