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Spinal pathology may have significant implications for functional 
ability, work productivity and quality of life, highlighting the need 
for effective treatment.[1-3] While many spinal disorders improve with 
conservative management, spinal surgery may provide an equivalent 
or superior outcome in some cases.[4-6] Relatively few studies have 
investigated the overall profile of spine surgery in a particular context, 
with the existing literature focused largely on specific spinal pathologies 
or procedures.[7-10] However, it is generally understood that the profile 
of spine surgery varies by setting, based on factors such as the age 
profile of the population, the economic context, access to healthcare 
and the relative burden of trauma and infection.[11] In developed 
countries with good access to healthcare and long life expectancy, the 
majority of spine surgery would be expected to involve treatment of 
degenerative pathologies among older adults.[7,8,10-13] Conversely, in 
developing countries with limited healthcare resources and a lower 
socioeconomic context, a significant proportion of spine surgeries may 
involve preventable pathologies, such as trauma and infection, among 
relatively younger patients.[11,14,15]

In South Africa (SA), previous studies related to spinal surgeries 
were based in the public sector and tended to focus on specific 
pathologies;[16,17] to our knowledge, only one study has provided 
insight into the profile of spinal surgery in our setting.[15] This study 
described the characteristics of admissions to an orthopaedic spine 
unit based at a major tertiary hospital in the Western Cape Province, 
SA, and found that only 52% of admissions underwent spinal surgery, 
of which 40% were for trauma and 36% for infection.[15] While data 
from other centres and provinces are lacking, this study suggested 
that spinal surgery in the public sector is dominated by trauma and 
infection, notably spinal tuberculosis. Furthermore, it is generally 
accepted that spinal surgery in the public sector is managed largely 
by orthopaedic services. 

Spinal surgery in the SA private healthcare sector would be 
expected to differ markedly from that in the public sector, and may 
more closely resemble the profile of higher-income countries. Spinal 
surgery has been described as the core business of neurosurgeons 
who move into private practice after specialisation,[18] therefore 
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the surgeon profile in the private sector would also be expected to 
differ from that of the public sector. However, there has been little 
formal investigation of spinal surgery in the private sector, and these 
perceptions remain unsubstantiated. A holistic understanding of 
the profile of spinal surgery within the SA setting may be beneficial 
for applications such as resource allocation, identifying areas for 
improvement and informing the training needs of future specialists. 

Therefore, the aim of this study was to provide insight into spinal 
surgery in the SA private healthcare sector by describing spinal 
surgery characteristics within a large open medical scheme, including 
both patient and surgeon profiles. 

Methods
Ethical considerations
The study was approved by the Health Research Ethics Committee 
of Stellenbosch University (ref. no. N20/11/118) and by the Research 
Governance Committee of the medical scheme. A waiver of informed 
consent was granted by the ethics committee due to the use of 
retrospective, anonymised data. 

Design
This retrospective review included inpatient spinal surgeries funded 
by the largest open medical scheme in SA between 1 January 2008 
and 31 December 2017. Characteristics of spinal surgery were 
investigated based on the member’s first spinal surgery within the 
study period, and did not account for members who had more than 
one spine procedure. Surgeries included in the analysis were intended 
to represent index surgeries. 

Setting
The SA healthcare sector is comprised of the public health system, 
which serves ~84% of the population, and the private health system, 
which serves ~16% of the population. This study was set in the 
private health sector, which is largely accessed by those with medical 
scheme membership. The medical scheme that funded the spinal 
surgeries in the current study had an open market share of 56%, and 
covered 2 777 946 beneficiaries as of December 2017.[19] 

Patients
All members of the medical scheme ≥18 years of age who underwent 
inpatient spinal procedures in SA during the study period were 
identified by the scheme for inclusion in the study. The investigators 
subsequently reviewed diagnostic and procedure codes for each event, 
and excluded members from the analysis according to the following 
criteria: (i) procedure codes indicated medical management only; 
(ii)  the ‘index’ spine surgery was identified as a revision procedure 
based on diagnostic and/or procedure codes; or (iii) the diagnostic 
code was not related to spinal surgery and the procedure codes failed 
to confirm that a spinal surgery had taken place. 

Variables
The spinal surgery data were provided by the medical scheme in the 
form of an anonymised dataset extracted from the scheme’s records. 
Variables included member demographics, comorbidity ICD-10 
codes, surgery ICD-10 code, surgery Complete Current Procedural 
Terminology for SA (CCSA) codes (procedure codes), surgeon 
specialisation, year of surgery and geographical region. Geographical 
region was categorised as Gauteng, Western Cape, KwaZulu-Natal 
or other provinces (Eastern Cape, North West, Mpumalanga, Free 
State, Limpopo and Northern Cape), so as to protect the identity 
of surgeons practising in provinces with a smaller number of spine 
surgeons. The specialisation of the primary surgeon associated with 

each spine surgery was also provided by the medical scheme along 
with a unique, anonymous study code.

Comorbidity ICD-10 codes were analysed for conditions 
included in the Charlson Comorbidity Index (CCI),[20] and CCI 
scores were calculated as described elsewhere.[21] The CCI is a 
weighted index that takes into account the number and severity 
of comorbid conditions. Each increase in CCI score is associated 
with an increased risk of death from comorbid disease.[21] The 
following common comorbidities were also identified by ICD-10 
code: hypertension (I10), diabetes (uncomplicated or complicated, 
as identified for the CCI[20]) and hyperlipidaemia (E78.0 - E78.5).

Surgery ICD-10 code descriptions were analysed, and each 
surgery was categorised according to pathology type. Pathology 
categories were named according to the terminology used in the 
ICD-10 code descriptions as far as possible, e.g. ‘M51.0 – lumbar 
and other intervertebral disc disorders with myelopathy (G99.2*)’ 
was assigned to the category ‘disc disorder’. 

‘Disc disorder’, ‘stenosis’ and ‘spondylosis’ are pathologies strongly 
associated with degenerative processes, and these categories were 
pooled to represent the overall minimum burden of degenerative 
pathology. Surgery ICD-10 code descriptions were also analysed to 
identify the spine region involved, and each surgery was categorised 
accordingly. The spine region was categorised as ‘unspecified’ when 
the code description did not mention a region.

CCSA codes are used between hospitals and funders to provide 
details of the medical procedures performed. A licence to access 
the description associated with each CCSA code was purchased 
from the SA Medical Association to enable further analysis of these 
codes. The following common procedures were identified using 
CCSA codes and included in the analysis: single-level anterior 
cervical fusion (CPT22554, CPT63075 and CPT 22551); simple 
lumbar discectomy (CPT63030, CPT63056, CPT63005, CPT63047 
and CPT63020); lumbar fusion with interbody fusion (CPT22630 
and CPT22633); and lumbar fusion without interbody fusion 
(CP22612).

Data analysis
Descriptive categorical data were presented as frequencies and 
percentages. Crude univariate associations between surgery 
characteristics and surgeon specialisation (neurosurgeon v. orthopaedic 
surgeon) were investigated using χ2 tests. Multivariate associations 
between surgery characteristics and surgeon specialisation were 
investigated using binomial logistic regression, and correction for 
clustering was applied owing to the presence of multiple surgeries per 
surgeon in the dataset. Associations were reported as risk ratios (RR) 
owing to the relatively high prevalence of the outcome (orthopaedic 
surgeon specialisation), and were presented with 95% confidence 
intervals (CIs). Collinearity in multivariate regression models was 
assessed using variance inflation factor (VIF) and tolerance statistics. 
Analyses were conducted using jamovi version 1.6 (jamovi, Australia) 
and Stata Statistical Software version 15 (StataCorp, USA), with 
significance accepted at p<0.05.

Results
A total of 54  998 adult scheme members underwent inpatient 
spinal procedures during the study period. However, 200 cases were 
excluded, as the procedure codes indicated medical management 
only, 4  686 cases were excluded as the ICD-10 and/or procedure 
codes indicated a revision or follow-up surgery and 536 codes were 
excluded based on insufficient evidence of spine surgery from the 
ICD-10 or procedure codes. The remaining 49 576 were considered 
index spine surgeries and were included in the analysis. 
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Patient characteristics and surgeon specialisation
The characteristics of members who underwent spine surgery and 
the specialisation of the operating surgeon are shown in Table  1. 
Surgeries took place predominantly among adults between 40 and 59 
years of age (n=23 543, 48%), and were evenly distributed between 
males and females. Although it was common for individuals to 
have at least one comorbidity, relatively few had serious conditions 
associated with an increased risk of mortality. Approximately 
half of all spine surgeries took place in Gauteng (n=24 322, 49%), 
and the majority of surgeries were performed by neurosurgeons 
(n=35 439, 72%).

Spine region and pathology
Spine region and pathology type are shown in Table  2, and the 
10 most prevalent spinal surgery ICD-10 codes in Table  3. Most 
spinal pathology occurred in the lumbar region (n=29  716, 60%), 
followed by the cervical region (n=14 483, n=29%) (Table 2), and 
degenerative-type pathologies were predominant. The top five 
ICD-10 codes accounted for 59% of all spine surgeries, and all 
referred either to a ‘disc disorder’ or to stenosis as the nature of the 
problem (Table  3). The median age of those undergoing surgery 
for degenerative pathology was 54 (interquartile range 44  -  64). 
Only 4% of spine surgeries were related to trauma (Table  2). 
Spinal surgeries for deformity, infection and inflammation were 
the rarest overall, accounting for <1% of all surgeries, respectively 
(Table 2). 

Neurosurgeon v. orthopaedic surgeon
Surgeon specialisation was unknown for 318 surgeries, and a further 
236 surgeries had neither a neurosurgeon nor an orthopaedic surgeon 
associated with the surgery. The remaining 49 022 (98.9%) surgeries 
were associated with a neurosurgeon or orthopaedic surgeon, and 
were included in a subanalysis to investigate relationships between 
surgeon specialisation and surgery characteristics. There were 
significant univariate associations between surgeon specialisation 
and several surgery characteristics (Table 4). These crude associations 
are further illustrated in Fig.  1, which shows variation in the 
proportion of surgeries performed by each specialisation according to 
different surgery characteristics. For example, orthopaedic surgeons 
performed 28% of spine surgeries overall (Table  1) but performed 
62% of all surgeries for deformity (Fig. 1). 

Univariate associations between orthopaedic surgery specialisation 
and the baseline factors age, province, spine region and spinal 
pathology were then investigated using binomial regression, adjusted 
for clustering by individual surgeons. Province showed no significant 
association with surgeon specialisation after this adjustment, and 
only the remaining variables were included in the multivariate model 
(Table  5). Certain moderate, significant associations with surgeon 
specialisation remained in the multivariate model: after adjusting 
for all the factors in the model, cervical spine surgeries were less 
likely to be done by an orthopaedic surgeon compared with lumbar 
spine surgeries, and surgeries for disc disorders were less likely to be 
done by an orthopaedic surgeon compared with surgeries for other 
pathologies. However, surgeries for trauma or deformity were more 
likely to be done by an orthopaedic surgeon compared with surgery 
for other pathologies. 

In a second binomial regression model, associations between 
surgeon specialisation and certain procedures, theatre time and 
blood transfusions were investigated after adjusting for patient 
age, pathology and surgeon clustering (Table  5). The model 
failed to converge with deformity included, and this variable 

Table 1. Characteristics of scheme members undergoing 
spinal surgery and surgeon specialisation (N=49 576)
Characteristic Total, n (%)
Age, years

18 - 39 8 541 (17)
40 - 59 23 543 (48)
60 - 79 16 284 (33)
≥80 1 208 (2)

Sex
Male 24 283 (49)
Female 25 293 (51)

Common comorbidities
Hypertension 17 644 (36)
Hyperlipidaemia 9 964 (20)
Diabetes 4 415 (9)

Charlson Comorbidity Index (CCI)
0 39 786 (80)
1 or 2 9 254 (19)
≥3 536 (1)

Province*
Gauteng 24 322 (49)
Western Cape 11 523 (23)
KwaZulu-Natal 6 430 (13)
Other 7 259 (15)

Surgeon specialisation*
Neurosurgeon 35 439 (72)
Orthopaedic surgeon 13 581 (28)
Other specialisation 236 (1)

*Missing data: province was unknown for 42 surgeries and surgeon specialisation was 
unknown for 318 surgeries. 

Table 2. Spine region and pathology in adult scheme 
members undergoing spine surgery (N=49 576)
Region and pathology* Total, n (%)
Spine region

Cervical 14 483 (29)
Thoracic 815 (2)
Lumbar 29 716 (60)
Unspecified 4 562 (9)

Selected spinal pathologies
Disc disorder 18 597 (38)
Stenosis 14 346 (29)
Spondylosis 4 812 (10)
Neurology 2 315 (5)
Trauma 2 100 (4)
Pain 1 860 (4)
Instability 696 (1)
Tumour 544 (1)
Pathological fracture 461 (1)
Deformity 266 (1)
Infection 242 (1)
Inflammation 101 (0)

Minimum degenerative pathology
Disc disorder, stenosis or spondylosis 37 755 (76)

*Determined using ICD-10 codes. Spine pathology types presented accounted for 46 340 
(93%) surgeries. 
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was omitted in the model presented. Once again, small-to-
moderate significant associations with surgeon specialisation 
were observed: after adjusting for all the factors in the model, 
single-level anterior cervical fusion was less likely to be done by 
an orthopaedic surgeon compared with other procedures, lumbar 
fusion without interbody fusion was more likely to be done by 
an orthopaedic surgeon compared with other procedures and 

surgeries involving a blood transfusion were more likely to be 
performed by an orthopaedic surgeon than those not involving a 
blood transfusion (Table 6). 

Discussion
The current study comprised a novel investigation into spine surgery 
within the SA private healthcare sector. The first finding was that, 

Table 4. Associations between surgeon specialisation and surgery characteristics
Characteristic Neurosurgeon, n (%) Orthopaedic surgeon, n (%) p-value*
Age, years

18 - 39 5 951 (17) 2 485 (18) <0.001
40 - 59 17 282 (49) 6 025 (44)
60 - 79 11 426 (32) 4 671 (34)
≥80 781 (2) 401 (3)

Province
Gauteng 17 286 (49) 6 814 (50) <0.001
Western Cape 7 512 (21) 3 891 (29)
KwaZulu-Natal 4 523 (13) 1 808 (13)
Other 6 118 (17) 1 068 (8)

Spine region
Cervical 12 239 (35) 2 123 (16) <0.001
Thoracic 376 (1) 426 (3)
Lumbar 19 773 (56) 9 658 (71)
Unspecified 3 052 (9) 1 375 (10)

Spine pathology
Disc disorder 14 904 (42) 3 534 (26) <0.001
Stenosis 9 520 (27) 4 728 (35) <0.001
Spondylosis 3 613 (10) 1 156 (9) <0.001
Trauma 1 047 (3) 998 (7) <0.001
Deformity 100 (0) 161 (1) <0.001

Surgical procedure
Single-level cervical anterior fusion 4 646 (13) 737 (5) <0.001
Simple lumbar discectomy 4 646 (13) 1 113 (8) <0.001
Lumbar fusion with interbody fusion 355 (1) 249 (2) <0.001
Lumbar fusion without interbody fusion 610 (2) 445 (3) <0.001

Theatre time
<2 hours 13 505 (38) 3 642 (27) <0.001
2 to <4 hours 17 597 (50) 6 768 (50)
≥4 hours 4 307 (12) 3 160 (23)

Blood transfusion
No 32 031 (90) 10 438 (77) <0.001
Yes 3 378 (10) 3 132 (23)

*p-values were derived from χ2 tests of association between surgeon specialisation and surgery characteristics. 

Table 3. The 10 most prevalent ICD-10 codes for spine surgery (N=49 576)
ICD-10 code ICD-10 code description n (%) Cumulative %
M48.06 Spinal stenosis, lumbar region 9 969 (20) 20
M51.1 Lumbar and other intervertebral disc disorders with radiculopathy (G55.1*) 8 639 (17) 38
M50.1 Cervical disc disorder with radiculopathy 6 825 (14) 51
M48.02 Spinal stenosis, cervical region 2 464 (5) 56
M51.0 Lumbar and other intervertebral disc disorders with myelopathy (G99.2*) 1 311 (3) 59
M47.26 Other spondylosis with radiculopathy, lumbar region 1 034 (2) 61
M51.2 Other specified intervertebral disc displacement 1 003 (2) 63
M54.56 Low back pain, lumbar region 911 (2) 65
M50.0 Cervical disc disorder with myelopathy (G99.2*) 873 (2) 67
S32.00 Fracture of lumbar vertebra, closed 656 (1) 68
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Fig. 1A - F. Percentage of spine surgeries within each category performed by neurosurgeons v. orthopaedic surgeons according to (A) age of the patient, 
(B) province, (C) spine region, (D) selected spine pathologies, (E) selected procedures and (F) theatre time. Cervical anterior fusion = single-level cervical 
anterior fusion, lumbar discectomy = single-level lumbar discectomy, lumber fusion without interbody = lumbar fusion without interbody fusion, lumbar 
fusion with interbody = lumbar fusion with interbody fusion.
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Table 6. Association between surgery factors and orthopaedic surgeon specialisation in univariate and multivariate analysis
Predictor Crude RR 95% CI Adjusted RR 95% CI
Surgical procedure

Other Ref. Ref.
Single-level cervical anterior fusion 0.45 0.34 - 0.60 0.56 0.44 - 0.73
Simple lumbar discectomy 0.63 0.42 - 0.96 0.81 0.57 - 1.17
Lumbar fusion with interbody fusion 1.35 1.02 - 1.80 1.29 0.99 - 1.67
Lumbar fusion without interbody fusion 1.38 1.04 - 1.85 1.32 1.02 - 1.72

Theatre time (hours)
<2 Ref. Ref.
2 - <4 1.31 0.91 - 1.87 1.15 0.82 - 1.60
≥4 1.99 1.25 - 3.17 1.36 0.88 - 2.08

Blood transfusion
No Ref. Ref.
Yes 1.96 1.46 - 2.62 1.46 1.12 -1.91

Age (years)
60 - 79 Ref. Ref.
18 - 39 1.02 0.91 - 1.13 1.11 0.98 - 1.24
40 - 59 0.89 0.81 - 0.98 1.02 0.93 - 1.12
≥80 1.17 1.00 - 1.37 1.10 0.95 - 1.27

Spinal pathology
Other Ref. Ref.
Disc disorder 0.59 0.42 - 0.82 0.69 0.50 - 0.94
Stenosis 1.02 0.78 - 1.34 0.99 0.77 - 1.28
Spondylosis 0.75 0.40 - 1.38 0.80 0.46 - 1.38
Trauma 1.50 1.21 - 1.86 1.31 1.08 - 1.60

RR = risk ratio; CI = 95% confidence interval for orthopaedic surgeon v. neurosurgeon; ref. = reference. 
Bold text indicates RRs that were significant at p<0.05. All collinearity assessments were acceptable with variance inflation factor values of 1.01 - 1.07 and tolerance values of 0.932 - 0.987. The 
analysis was adjusted for clustering by individual surgeons.

Table 5. Association between baseline factors and orthopaedic surgeon specialisation in univariate and multivariate analysis
Predictor Crude RR 95% CI Adjusted RR 95% CI
Age, years

60 - 79 Ref. Ref.
18 - 39 1.02 0.91 - 1.13 1.11 0.98 - 1.24
40 - 59 0.89 0.81 - 0.98 1.06 0.97 - 1.17
≥80 1.17 1.00 - 1.37 1.02 0.90 - 1.16

Province
Gauteng Ref.
Western Cape 1.21 0.67 - 2.18
KwaZulu-Natal 1.01 0.49 - 2.10
Other 0.53 0.24 - 1.14

Spine region
Lumbar Ref. Ref.
Cervical 0.45 0.37 -0.55 0.49 0.39 - 0.61
Thoracic 1.62 1.35 - 1.94 1.06 0.96 - 1.18
Unknown 0.95 0.77 - 1.17 0.87 0.68 - 1.11

Spine pathology
Other Ref. Ref.
Disc disorder 0.59 0.42 - 0.82 0.66 0.47 - 0.94
Stenosis 1.02 0.78 - 1.34 0.99 0.73 - 1.35
Spondylosis 0.75 0.40 - 1.38 0.80 0.44 - 1.45
Trauma 1.50 1.21 - 1.86 1.50 1.20 - 1.88
Deformity 1.90 1.41 - 2.56 1.77 1.33 - 2.35

RR = risk ratio; CI = 95% confidence interval for orthopaedic surgeon v. neurosurgeon; ref. = reference. 
Bold text indicates RRs that were significant at p<0.05. All collinearity assessments were acceptable with variance inflation factor values of 1.01 - 1.08 and tolerance values of 0.923 - 0.989. The 
analysis was adjusted for clustering by individual surgeons.



1295       July 2023, Vol. 113, No. 7

RESEARCH

within the largest open medical scheme, spine surgery was dominated 
by operations for degenerative pathologies in older adults, with trauma 
and infection representing only a very small percentage of cases. This 
pattern is largely in keeping with what would be expected in developed, 
well-resourced countries with a longer life expectancy. For example, 
in Japan, a high-income country with a ‘super-ageing’ population, a 
multicentre study found that 83% of surgeries were performed for 
degenerative pathology, 6% for trauma and 2% for infection.[12] There are 
few other studies from developed countries that evaluate the proportion 
of spinal surgery related to degenerative pathology in a similar manner. 
However, pathology or procedure-specific epidemiological studies 
suggest that surgery for degenerative pathology is very prevalent in such 
settings.[7,9,13] Conversely, in Nepal, a low- to middle-income country 
with a predominantly young population, 37% of admissions at a tertiary 
neurosurgery department were for degenerative pathology, 32% for 
trauma and 11% for infection.[14] 

While the profile of spinal surgery in the medical scheme bore 
some similarity to that of Japan, it formed a stark contrast to previous 
findings from the public sector. Degenerative pathology accounted for 
only 10% of admissions to a tertiary hospital spine unit in the Western 
Cape Province, and only half of the patients concerned received 
surgical management.[15] It was also noted that the median age of the 
patients admitted for degenerative pathology in the public sector was 
older than those receiving spine surgery for degenerative pathology 
in the current study, at 59 years v. 54 years of age.[15] Older age is likely 
indicative of more advanced pathology at the time of surgery, and may 
reflect limited access to surgical care and longer waiting times in the 
public healthcare setting. In the public sector, the provision of elective 
degenerative surgery is inevitably impacted by the burden of trauma 
and infection, which, collectively, accounted for 75% of tertiary spine unit 
admissions.[15] In contrast, trauma comprised only 4% of spine surgeries 
in the current study, and infection <1%, allowing a large capacity for 
degenerative pathology surgeries. It is well known that multisectoral 
interventions are urgently needed to ease the burden of preventable 
pathology in the public sector. However, as an interim measure, a 
public-private partnership to accommodate patients in need of surgery 
for degenerative pathology within the private sector would undoubtedly 
have a large impact on the quality of life for this underserved group. 

The second finding of the study was that the large majority of spinal 
surgeries in the private sector were performed by neurosurgeons, 
with less than a third performed by orthopaedic spinal surgeons. 
In contrast, at a tertiary hospital in the Western Cape province, 
spinal pathology was managed largely by orthopaedic surgeons.[15] 
More specifically, although uninstrumented spinal procedures 
form part of the final examinations for neurosurgery registrars, 
all more complex instrumented/fusion spinal procedures are 
generally managed by orthopaedic surgeons at the tertiary hospital 
level. For their part, neurosurgery departments in our setting 
typically manage a large burden of neurotrauma and other cranial 
emergencies, such as cranial oncology and vascular pathology. The 
shift post specialisation may arise from a combination of factors. 
Firstly, cranial neurosurgery may be insufficient to sustain a private 
neurosurgeon practitioner. Expansion into spinal surgery provides a 
sustainable workflow and is covered by the high medical insurance 
rates for which neurosurgeons are already covered. Secondly, 
spinal surgery is thought to be a less popular subspecialisation 
among orthopaedic surgeons in SA, perhaps partly owing to the 
high medical insurance involved. Uptake of spinal surgery among 
neurosurgeons, therefore, meets a need that might not otherwise 
have been addressed solely by orthopaedic surgeons subspecialising 
in spinal surgery. 

Both the first and second findings of the study raise concern about 
an apparent mismatch between registrar training and practice post 
specialisation. The majority of spinal surgeries were performed by 
neurosurgeons who may have had limited spinal training during 
specialisation. Furthermore, even though orthopaedic surgeons may 
have had higher exposure to spine surgery during their training, 
this exposure would have been dominated by trauma and infection 
rather than the degenerative pathology seen in private practice. It is 
acknowledged that these are generalisations. The role of orthopaedic 
surgeons or neurosurgeons in spinal surgery varies by country and 
by institution and, likewise, the average level of trainee exposure 
to spinal surgery during specialisation.[14,22] A study from the USA 
reported considerable variation in trainee spine surgery exposure 
even within each specialty, and a similar situation may be expected in 
SA.[22] Irrespective of specialisation, it is widely recognised that spine 
surgery fellowships are of critical importance for specialists intending 
to practise in this field; individuals may even complete more than 
one fellowship if they aim to operate on particularly rare or complex 
cases.[22,23] Furthermore, such fellowships are of true benefit when 
they result in effective, well-rounded training rather than simply 
meeting caseload requirements.[22]

A third finding from the study was associations between surgeon 
specialisation and certain surgery characteristics. These associations 
are consistent with the differences in training background between 
the specialisations: neurosurgeons may have had higher exposure 
to cervical spine pathology and disc disorders as part of the surgical 
management of neurological deficit, whereas trauma and deformity 
surgery fall within the domain of orthopaedics at tertiary level. 
Neurosurgeons may also have received greater training in minimally 
invasive techniques, whereas orthopaedic surgeons may perform 
more invasive surgeries, sometimes requiring blood transfusions. 
Notably, based on the magnitude of the risk ratios, these are small-
to-moderate rather than large associations. Furthermore, it was 
observed that patient age, province, stenosis or spondylosis pathology, 
certain common lumbar spine procedures and theatre time showed 
no significant association with surgeon specialisation in adjusted 
analyses. This suggests that the clear distinctions in specialty training 
become much less apparent among practising spine surgeons. This 
is likely due to completion of the aforementioned spine fellowship 
training to gain skills not acquired during specialisation. 

The current study had several limitations. It was conducted on 
retrospective data collected for administrative purposes, and the 
findings are dependent on the accuracy with which this information 
was captured. Nonspecific code descriptions made it difficult 
to categorise surgeries in some cases: for example, spine region 
was unspecified in 9% of cases and it was difficult to determine 
surgery pathology in 7% of cases. This may have resulted in a 
slight underestimation within other categories, but is unlikely to 
have affected the overall findings. Finally, it is acknowledged that 
a more nuanced comparison of neurosurgeons and orthopaedic 
surgeons, including the complexity of the surgeries and use of 
specific techniques or equipment, would have been interesting, but 
fell beyond the scope of what could be readily accomplished with 
the available data. Similarly, it was not possible to evaluate whether 
surgeries were necessary, or the outcomes thereof. These present 
topics for future study. 

Conclusion
The present study found that spinal surgery with the largest open 
medical scheme in SA was dominated by surgery for degenerative 
pathology in older adults, and was performed largely by 
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neurosurgeons. The findings highlighted the stark contrast in the 
profile of spine surgery between the private and public sectors, and 
the need for private-public collaboration. Furthermore, the findings 
support the need for spine fellowships for all specialists intending 
to practise spinal surgery, so that those entering the field are well 
prepared for their scope of practice. 
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