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Abstract
Background
Thirty-day readmission rate and 30-day reoperation rate are recognised indicators of perioperative 
quality of care. While these indicators have been reported in numerous studies from developed 
countries, little is known about readmission and reoperation following spinal surgery in South 
Africa. The main aim of this study was to describe the overall rate of 30-day reoperation and  
30-day readmission following spine surgery in a large open medical scheme. Secondary aims 
were to describe the reasons for 30-day reoperation and 30-day reoperation by spine region and 
for certain procedures. 

Methods
This retrospective cohort study was based on an anonymised dataset of spine surgeries funded 
by the largest open medical scheme in South Africa between 2008 and 2017. The dataset 
was processed to identify descriptors of each surgery, including the year of operation, patient 
demographics, spinal pathology, spine region and certain procedures. The primary outcome 
was reoperation within 30 days, which was identified based on the time to the second operation, 
diagnostic codes and procedure codes. 

Results
A total of 49 395 spine surgeries were included in the study, of which at least 38 218 (77%) 
were for degenerative pathology. Overall, 3 204 (6.5%) surgeries were associated with  
30-day readmission for any cause and 415 (0.8%) patients underwent a second unplanned spine 
surgery within 30 days of the initial spine procedure. The most common reasons for the 415 
reoperations were neural compression (n = 160, 39%) and infection (n = 79, 19%). 

Conclusion
Spine surgery in the South African private sector is associated with low rates of 30-day 
readmission and reoperation, suggesting good quality of perioperative care. Furthermore, 
the findings compare favourably with those from developed countries. Future studies should 
investigate long-term reoperation following spinal surgery to provide more comprehensive 
insight into the quality of spinal surgery care in the South African private healthcare setting.
Level of evidence: Level 3
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Introduction
Spine surgery has seen rapid advancement due to novel 
technological innovations, safety improvements, and increased 
understanding of the pathophysiology of spinal conditions.1 
In 2017, the number of spine surgery procedures performed 
worldwide totalled approximately 5.2 million, with procedure 
numbers forecast to grow at 7.9%, approaching 7.6 million cases 
annually by 2022.2 As the number of surgeries continues to grow, 
surveillance and continuous improvement in the quality and safety 
of spine surgeries constitute important precautions, promoting both 
patient wellbeing and cost-effective care. 

Measuring the safety, quality and outcome of clinical care has 
become a key research focus in recent years and may involve 
a variety of approaches and time frames.1 One approach that 
has become well established as a measure of perioperative 
quality of care is unplanned return to the operating theatre within  
30 days of surgery. Thirty-day reoperation rate has been used 
to evaluate surgical performance and adverse events3-5 and has 
been validated across multiple surgical disciplines.6 It has been 
shown to be a better quality metric than other indirect perioperative 
outcome measures such as length of hospital stay, surgical site 
infection rate and mortality rate.3 Furthermore, 30-day reoperation 
rate has the advantage of being relatively easy to track, arising 
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more frequently than mortality and being relevant to any surgical 
procedure, enhancing its broader applicability.7

Unplanned reoperation is detrimental to patients, providers and 
health systems, and has been associated with increased mortality 
rates and additional healthcare costs. Birkmeyer et al. reported 
a 6.9-fold increased risk of mortality and 4.6-fold higher costs 
associated with unplanned 30-day reoperation in general surgery.6 
According to the Centers for Medicare and Medicaid Services 
(CMS), readmission within 30 days of post-surgical discharge 
cost $17.4 billion in 2008 and has been identified as a target for 
cost reduction.6 Both the American College of Surgeons’ National 
Surgical Quality Improvement Program (NSQIP) and the Canadian 
Institute for Health Information monitor 30-day reoperation rates as 
a key measure of a hospital’s quality of care.

Notably, there is sometimes a lack of clarity between the 
concepts of readmission and reoperation; the terms may be poorly 
defined and used interchangeably. Readmission refers to ‘all cause’ 
readmission and may include medical, surgical, psychological and 
even social reasons for readmission post surgery. These factors 
may or may not be related to the initial surgery. Reoperation refers 
to an unplanned return to the operating room, where the second 
procedure was not scheduled or planned before the primary 
surgery and was not related to the disease’s natural course.5 
Naturally there is an overlap between the two concepts as one 
would be readmitted to undergo reoperation, unless reoperation 
took place during the initial hospital stay. 

Most previous studies investigating 30-day reoperation and 
readmission have been conducted in developed countries and 
have focused on specific pathologies or procedures.8,9 In contrast, 
relatively little is known about spine surgery outcomes in developing 
countries, including South Africa. This is an important knowledge 
gap to address as it would provide insight into perioperative 
quality of care in our setting and potentially identify areas for 
improvement. As a starting point, this study focused on the South 
African private healthcare sector, which serves approximately 
16% of the population and is predominated by spinal surgery for 
degenerative pathologies in older adults. The main aim of the 
study was to describe the overall rate of 30-day reoperation and  
30-day readmission following spine surgery in a large open medical 
scheme. The secondary aims were to describe the reasons for  
30-day reoperation and 30-day reoperation by spine region and for 
certain procedures. 

Methods
Design
This retrospective review was based on inpatient spine surgeries 
funded by the largest open medical scheme in South Africa 
between 1 January 2008 and 31 December 2017. The investigation 
of 30-day reoperation was based on the member’s first spine 
surgery within the study period with included surgeries intended to 
represent index surgeries. 

Patients
All members of the medical scheme ≥ 18 years of age who 
underwent inpatient spinal procedures in South Africa during the 
study period were included. Diagnostic and procedure codes for 
each event were reviewed. Members were excluded from the 
analysis if: 1) procedure codes indicated medical management 
only, 2) the ‘index’ spine surgery was identified as a revision 
procedure based on diagnostic and/or procedure codes or, 3) the 
diagnostic code was not related to spine surgery and the procedure 
codes failed to confirm that a spinal surgery had taken place, 4) 
data indicating whether reoperation had taken place was missing. 

Variables
The data was provided by the medical scheme in the form of 
an anonymised dataset. Variables related to the index surgery 
included: member demographics, comorbidity ICD-10 codes, 
surgery ICD-10 code, surgery Complete Current Procedural 
Terminology for South Africa (CCSA) codes (procedure codes), 
surgeon specialisation and year of surgery. Each surgeon had 
been assigned a unique, anonymous study code by the scheme 
such that it was possible to distinguish surgeries by the same 
surgeon. The dataset also indicated whether there had been a  
30-day readmission and whether a second spine surgery had 
taken place within the study period. Readmission ICD-10 codes, 
second surgery ICD-10 and procedure codes, and the time to the 
second surgery were included. 

Comorbidity ICD-10 codes were assessed for conditions 
included in the Charlson Comorbidity Index (CCI)10 and CCI scores 
were calculated as described by Quan et al.11 Surgery ICD-10 code 
descriptions were analysed and each surgery was categorised 
according to pathology type, using the ICD-10 code description 
terminology as far as possible. Spine region was also identified 
from the surgery ICD-10 code. When the ICD-10 code did not 
specify a spine region, procedure codes were checked for this 
information. Spine regions were categorised as cervical, thoracic, 
lumbar or unspecified. 

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 South African Medical Association to enable further 
analysis. Each spinal CCSA code description was evaluated 
and key surgical elements (e.g. decompression, instrumentation, 
fusion) were categorised as present or absent. There were typically 
several CCSA codes associated with each surgery and codes 
were subsequently analysed collectively to determine the surgical 
elements present per surgery. This analysis was used to identify 
certain well-established spinal procedures, representing a range in 
surgical complexity, for inclusion in the study. These procedures, 
and the primary CCSA codes most commonly associated with 
them, are shown in Table I. 

Table I: Selected surgeries of varying complexity and the associated primary procedure codes

Surgery Primary CCSA codesa

Simple decompression, including discectomy 63030; 63047; 63005; 63017; 63020; 63045; 63075

Single level decompression & fusion, instrumented 22554; 22630; 22551; 22612; 22558

≥ 2 level decompression & instrumented fusion 22612; 22630; 22554; 22633; 22558; 22600

Decompression & fusion, uninstrumented 22554; 22630; 22612; 22551; 22558

Cementoplasty (kyphoplasty & vertebroplasty) 22524; 22514; 22521; 22511

Traumatic fracture reduction & fusion 22554; 22610; 22612; 22600; 22595

3-column osteotomy, corpectomy & fusion 22558; 22554; 63090; 22220; 22224; 22210
CCSA = Complete Current Procedural Terminology for South Africa 
a Each surgery typically had several CCSA codes collectively describing the procedure but only the primary codes are shown for practical reasons. 
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Outcomes
Readmission within 30 days was available directly from the dataset 
provided. In the event of a return to theatre within 30 days, the ICD-
10 code and procedure codes associated with the second surgery 
were evaluated by a fellowship-trained spine surgeon to identify 
surgeries that took place at the same spine region and were 
suggestive of a complication of the initial procedure; these were 
considered 30-day reoperations. The ICD-10 code and procedure 
codes were also assessed in combination to determine the reason 
for reoperation, which was categorised accordingly. The category 
‘neural compression’ included both nerve root compression and 
spinal cord compression as indications and involved decompression 
surgeries with no concomitant arthrodesis. The category 
‘instability’ included instability resulting from fractures and involved 
arthrodesis surgeries with no concomitant decompression. The 
category ‘implant issue’ referred to surgeries involving the removal 
or reinsertion of implants only with no concomitant decompression 
or arthrodesis. The remaining reoperation reason categories 
included infection, cerebrospinal fluid (CSF) leak and haematoma 
evacuation.

Data analysis
Descriptive categorical data was presented as frequencies and 
percentages. Unplanned 30-day reoperation and 30-day all-
cause readmission were presented as a cumulative percentage 
of all surgeries. Unplanned reoperation was also investigated as 
a cumulative percentage by year and within certain categories of 
interest: by spine region and by selected surgeries. 

Univariate associations between 30-day reoperation and 
patient- and surgery-related variables were investigated using 
chi-squared tests. Multivariate associations between surgery 
characteristics and surgeon specialisation were investigated using 
binomial logistic regression, and correction for clustering was 
applied due to the presence of multiple surgeries per surgeon in 
the dataset. Associations were reported as odds ratios (OR) and 
were presented with 95% confidence intervals (CI). Analyses were 
conducted using jamovi version 1.6 (www.jamovi.org), GraphPad 
Prism version 9.2.0 for Mac OS, GraphPad Software, San Diego, 
California USA, www.graphpad.com, and Stata Statistical Software: 
Release 15. College Station, TX: StataCorp LLC with significance 
accepted at p < 0.05.

Results
In total, 54 998 adult scheme members underwent inpatient spinal 
procedures during the study period. However, 5 602 surgeries 
were excluded on the following basis: medical management only 
(n = 200), revision spine surgery (n = 4 686), insufficient evidence 
that a spine surgery had taken place (n = 537) and missing data 
regarding 30-day reoperation (n = 180). The remaining 49 395 
surgeries were included in the analysis. Clinical and demographic 
details of the scheme members who underwent spine surgery are 
shown in Table II and selected surgeon and surgery characteristics 
in Table III. The majority of surgeries were for degenerative 
pathologies such as disc disorders (n = 18 542, 38%) and stenosis 
(n = 14 315, 29%) in older adults. The mean age at the time of 
surgery was 54 years (SD 14 years) and, in most cases, individuals 
were not severely obese (BMI ≤ 35 n = 45 379, 92%), nor did they 
suffer from serious comorbidities (CCI = 0, n = 39 639, 80%). 
Spine surgeries were performed predominantly by neurosurgeons  
(n = 35 409, 72%) and typically involved 2–4 hours of theatre time 
(n = 24 559, 50%).

Incidence of 30-day reoperation
Of the 49 395 members who underwent surgery, 3 204 (6.5%) were 
readmitted for any cause within 30 days. Furthermore, 415 (0.8%) 

Table II: Clinical and demographic characteristics of scheme members 
undergoing spine surgery

Total
n = 49 395

Age (years)

18–39 8 494 (17)

40–59 23 483 (48)

60–79 16 217 (33)

≥ 80 1 201 (2)

Sex

Male 24 189 (49)

Female 25 206 (51)

Body Mass Index (BMI)

BMI ≤ 35 45 379 (92)

BMI > 35 4 016 (8)

Charlson Comorbidity Index (CCI)

CCI = 0 39 639 (80)

CCI = 1 or 2 9 222 (19)

CCI = ≥ 3 534 (1)

Spine region

Cervical 15 061 (31)

Thoracic 1 394 (3)

Lumbar 32 434 (66)

Unspecified 506 (1)

Selected spinal pathologies

Disc disorder 18 542 (38)

Stenosis 14 315 (29)

Spondylosis 4 803 (10)

Neurology 2 301 (5)

Trauma 2 073 (4)

Pain 1 852 (4)

Instability 695 (1)

Tumour 541 (1)

Pathological fracture 456 (1)

Deformity 264 (1)

Infection 239 (1)

Inflammation 100 (0)
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Figure 1. Incidence of 30-day reoperation following spine surgery by year, 
2008–2017
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of the 49 395 members had an unplanned second spine surgery 
within 30 days. These 415 reoperations comprised 18 members 
who underwent reoperation as part of the initial admission and 397 
members who were readmitted for surgery. The incidence of 30-
day reoperation showed no notable trend over the ten-year study 
period, ranging between 0.6% and 1.1% each year (Figure 1). 

When examining the distribution of the 415 reoperations over 
the 30-day period, notable peaks included day 1 (n = 19, 5%), day 
5 (n = 25, 6%) and day 11 (n = 21, 5%) (Figure 2a). When taken 
in weekly intervals, the number of reoperations was very similar in 
week 1 and week 2 before declining in week 3 and 4 post index 
surgery (Figure 2b). The average number of reoperations per day 
in weeks 1–4 post index surgery was 17.0, 16.3, 12.9 and 10.3, 
respectively. Based on these values, it could be inferred that the 

risk of reoperation was 24% lower in week 3 versus week 1 and 
39% lower in week 4 versus week 1. 

Reasons for 30-day reoperation are shown in Figure 3. Neural 
decompression was the most common reason (n = 160, 39%), 
followed by infection (n = 79, 19%) and arthrodesis (n = 66, 
16%). Reoperation involving arthrodesis suggested instability 
as an indication. For a further 47 (11%) reoperations, both 
decompression and arthrodesis were performed, and it was not 
possible to distinguish the predominant indication. The distribution 
of reoperations for the three most common reoperation indications 
are shown in Figure 4. In all cases, reoperations occurred 
throughout the 30-day period with no clear pattern observed. 

30-day reoperation by region and selected 
procedures
When investigating 30-day reoperation by spine region, the thoracic 
(13 of 1 394; 0.9%) and lumbar (337 of 32 434; 1.0%) regions 
had a very similar reoperation rates whereas the reoperation rate 
following cervical spine surgery was lower (60 of 15 061; 0.4%). 
Within the selected procedures of varying complexity, a similar 
pattern of higher reoperation rates in the lumbar versus cervical 
region was observed (Figure 5). However, overall the procedure-
specific 30-day reoperation rates were ≤ 1.6%. Although the 
most complex procedure, 3-column osteotomy, corpectomy and 
fusion, had the highest 30-day reoperation rate among the lumbar 
surgeries, no overall association between procedure complexity 
and 30-day reoperation was observed (Figure 5). 

Table III: Surgery and surgeon characteristics of scheme members 
undergoing spine surgery

Total
n = 49 395

Selected procedures of varying complexitya

Simple decompression, including discectomy 13 107 (27)

Single level decompression & fusion, instrumented 10 908 (22)

≥ 2 level decompression & instrumented fusion 4 516 (9)

Decompression & fusion, uninstrumented 2 436 (5)

Cementoplasty 1 201 (2)

Traumatic fracture reduction & fusion 434 (1)

3-column osteotomy & fusion 100 (0)

Theatre time

< 2 hours 17 316 (35)

2 to < 4 hours 24 559 (50)

≥ 4 hours 7 520 (15)

Blood transfusion

No 42 837 (87)

Yes 6 558 (13)

Surgeon specialisationb

Neurosurgeon 35 409 (72)

Orthopaedic surgeon 13 569 (28)

Other specialisation 235 (1)
a Procedures were identified based on the most commonly used primary CCSA 
codes per procedure; the number of surgeries is specific to these codes and does 
not include less common ways of coding the procedure. b Surgeon specialisation 
was not available for n = 182 surgeries. 
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Factors associated with 30-day reoperation
Only spine region and theatre time were significantly associated 
with 30-day reoperation in univariate analyses, although age 
and receiving a blood transfusion showed a strong trend toward 
significance (Table IV). Variables with a univariate association at  
p < 0.20 were included in a multiple regression analysis with 
crude and adjusted odds ratios (aOR) presented in Table V. After 
adjusting for all the variables in the model, members 40–59 and 
60–79 years of age had significantly higher odds of reoperation 
than those 18–39 years old. Furthermore, surgery to the lumbar 
spine had almost three times the odds of reoperation compared 
to surgery to the cervical spine, and theatre time of ≥ 4 hours 
was associated with significantly higher odds of reoperation than 
theatre time of less than two hours. Finally, surgery for stenosis 
was associated with significantly lower odds of 30-day reoperation 
compared to other spinal pathologies.

Discussion
The first finding of the study was that adult members of the 
largest open medical scheme in South Africa had an all-cause 
30-day readmission rate of 6.5% and an unplanned 30-day 
reoperation rate of 0.8% following spinal surgery. Many existing 
studies have investigated readmission and reoperation 
within the context of specific pathologies or procedures,9,12-14 
rendering direct comparison with this study difficult. However, 
the current readmission rate was on par with the findings of 
a systematic review focusing on North American literature 
which reported a readmission rate of 5.5% (95% CI 4.2–7.4%) 
following spine surgery.15 The current findings were also 
similar to those from the American NSQIP database.16,17 One 
NSQIP study included 111 892 patients who underwent spinal 
surgery between 2012 and 2014 and found a readmission rate 
of 5.2% and 30-day reoperation of 3.1%.17 An earlier NSQIP 
study investigated 30-day reoperation following spine surgery 
between 2005 and 2010 and found an almost identical rate of 
3.15%.16 Thus, it appears that the quality of spine surgery in 
the current private sector population, when assessed by acute 
complications, is comparable to developed countries in terms 
of readmission rates and possibly slightly superior in terms of 
30-day reoperation rates. One possible explanation for this is 
that spine surgeries in the South African private healthcare 
sector are typically performed by fully qualified surgeons 
whereas other studies may have included spine surgeries 
performed at training institutions. In other words, the current 
data may reflect less of the steep learning curve associated 
with spinal surgery.

A second finding of the study was that neural 
decompression was the most common reason for a return to 
theatre, accounting for at least 39% of 30-day reoperations. 

This value may be a slight underestimate as a further 11% of 
reoperations included both decompression and arthrodesis and 
it was not possible to distinguish whether neural compression or 
instability was the original indication. Ongoing radicular pain after 
spine surgery may have multiple causes including inadequate 
decompression initially, ongoing compression at an unoperated but 
adjacent level, wrong level surgery, and screw malposition causing 
new radicular symptoms. Other reasons for 30-day reoperation 
were noticeably less prevalent at ≤ 19% of reoperations and 
< 0.5% of all surgeries, suggesting that existing practices are 
largely effective for preventing these acute complications (e.g. 
infection). Comparison to the existing literature is challenging in 
that many previous studies have not provided the reasons for 30-
day reoperation or have reported findings for a specific pathology 
or procedure.9,12,13,18 For example, one large study found a 30-day 
reoperation rate of 5% following adult spinal deformity surgery and 
reported that neurological compromise was the most common 
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indication.20 In another study, unplanned 30-day reoperation 
following elective posterior lumbar spinal fusion was 3.4% with 
the most common reasons including haematoma drainage (9.9%), 
drainage of lumbar spine abscess (9.1%), exploration of spinal 

fusion (8.8%), and drainage of complex, postoperative wound 
infection (8.2%).9 These differences in reoperation reasons are 
likely related to marked differences in the patients and surgeries 
concerned. 

Although the overall rate of 30-day reoperation was low, 
some variation was observed when evaluating reoperation by 
spine region. Unplanned 30-day reoperation rates for surgery 
performed on the thoracic (0.9%) and lumbar (1.0%) spine were 
more than double that of cervical surgery (0.4%). Lumbar spine 
surgery is known to have high complication rates and numerous 
studies have confirmed it as an independent risk factor for  
30-day reoperation.9,15,17 There is a paucity of information 
regarding reoperation within the thoracic spine; however, a study 
that investigated posterior surgery for thoracic spinal stenosis in 
1 948 patients, reported an unplanned 30-day reoperation rate of 
3.95%.20 In contrast, a retrospective cohort study including 13 435 
cervical spine surgeries reported a reoperation rate of 1.24%.21 
While spine regions were seldom compared in the same study, 
our findings support the perceived lower risk of 30-day reoperation 
following cervical spine surgery. Furthermore, the current cervical 
spine reoperation rate was noticeably lower than that previously 
reported. 

To our knowledge, no previous study compares 30-day 
reoperation rates across procedure types based on varying 
complexity. Assessment of the data within the specific procedure 
groups based on complexity further supports the lower risk of 
reoperation in the cervical spine. Although the most complex 
procedure, 3-column osteotomy and fusion had the highest 30-day 
reoperation rate among the lumbar surgeries; it was surprisingly not 
dramatically higher. There was no obvious trend of most complex 
procedures having the highest complication rate and simplest 
procedures the lowest; therefore, no overall association between 
procedure complexity and 30-day reoperation was observed. 
This is in keeping with a previous study assessing predictors of 
postoperative complications after surgery for lumbar spinal stenosis 
and degenerative lumbar spondylolisthesis: multilevel cases were 
not found to be significant predictors of 30-day complications.13 It 
is possible that patients with particularly high risk and complicated 
surgeries receive more intensive pre- and postoperative care, 
decreasing likelihood of reoperation. Another explanation may be 
that complex procedures are typically performed by experienced 
surgeons, which may lower the risk of complication. 

A final finding of the study was that in patients aged 40–59 years 
and 60–79 years, surgery to the lumbar spine and theatre time of 
≥ 4 hours were associated with significantly higher odds of 30-day 
reoperation compared to the reference categories in multivariate 
analyses. Patients under 40 years of age would generally be 
expected to be healthier than those over 40, whereas patients 
≥ 80 may be associated with extra caution in patient screening 
and less extensive procedures. Thus, the age-related finding 
is reasonable. The association between lumbar surgery and 
reoperation has been mentioned previously.9,15,17 Longer theatre 
time may be associated with more complex, invasive procedures 
and increased risk of infection; thus this finding is also reasonable. 
Identifying factors associated with 30-day reoperation have been 
the primary objective of most previous studies on this topic, and 
significant risk factors identified have included obesity (body 
mass index > 35), American Society of Anaesthesiologists (ASA) 
score > 3, disseminated cancer, bleeding disorders, and multilevel 
fusion.9,16,17 While there has been variation in the risk factors 
investigated, one notable contrast was that the current study did 
not find an association between BMI > 35 and 30-day reoperation, 
unlike most previous studies.9,16,17 The finding of no association 
between surgeon specialisation and 30-day reoperation was in 
keeping with previous studies, which reported similar rates of 

Table IV: Univariate associations between 30-day reoperation and 
patient or surgery factors

30-day reop
(n = 415)

No 30-day reop
(n = 48 980 )

p-value

Age (years)

18–39 52 (13) 8 442 (17) 0.06

40–59 202 (49) 23 281 (48)

60–79 152 (37) 16 065 (33)

≥ 80 9 (2) 1 192 (2)

Sex

Male 205 (49) 23 984 (49) 0.86

Female 210 (51) 24 996 (51)

BMI

BMI ≤ 35 377 (91) 45 002 (92) 0.44

BMI > 35 38 (9) 3 978 (8)

CCI

CCI ≤ 2 409 (99) 48 452 (99) 0.47

CCI ≥ 3 6 (1) 528 (1)

Spine region

Cervical 60 (15) 15 001 (31) < 0.001*

Thoracic 13 (3) 1 381 (3)

Lumbar 337 (81) 32 097 (66)

Unspecified 5 (1) 501 (1)

Selected spinal pathologies

Disc disorder 165 (40) 18 377 (38) 0.35

Stenosis 106 (26) 14 209 (29) 0.12

Spondylosis 44 (11) 4 759 (10) 0.54

Neurology 17 (4) 2 284 (5) 0.59

Trauma 18 (4) 2 055 (4) 0.89

Pain 20 (5) 1 832 (4) 0.25

Instability 6 (1) 689 (1) 0.95

Tumour 6 (1) 535 (1) 0.49

Pathological fracture 6 (1) 450 (1) 0.26

Deformity 3 (1) 261 (1) 0.60

Infection 2 (1) 237 (1) 0.99

Inflammation 0 (0) 100 (0) 0.36

Theatre time

< 2 hours 136 (33) 17 180 (35) < 0.001*

2 to < 4 hours 184 (44) 24 375 (50)

≥ 4 hours 95 (23) 7 425 (15)

Blood transfusion

No 348 (84) 42 489 (87) 0.08

Yes 67 (16) 6 491 (13)

Surgeon specialisationa

Neurosurgeon 291 (72) 35 118 (72) 0.72

Orthopaedic surgeon 116 (29) 13 453 (28)
p-values were derived from a chi-squared test. * Significant association at  
p < 0.05 
a Analysis included surgeries performed by a neurosurgeon or orthopaedic 
surgeon only, n = 48 978.
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mortality, 30-day readmission and surgical site infection following 
spine surgery by a neurosurgeon or orthopaedic surgeon.8,23

Limitations of the study include that it was based on retrospective 
data collected for administrative purposes and was dependent 
on the accuracy of the information recorded. ICD-10 codes 
did not always reflect the indication for reoperation, and it was 
necessary to rely on ICD-10 and procedure codes in combination 
for identifying a reoperation reason. Furthermore, the nature 
of the data precluded an in-depth understanding of the reasons 
for reoperation and limited the potential risk factors available for 
investigation. Although the largest open medical scheme provided 
a reasonable representation of the private sector, differences in 
member profiles between schemes may affect the generalisability 
of the findings. 

Conclusion
Spine surgery among members of a large open medical scheme in 
South Africa was associated with low rates of 30-day readmission 
and reoperation. Furthermore, the rates compared favourably with 
those from developed countries. These initial findings suggest 
competent surgeons and good quality of perioperative care within 
the private sector setting. Future research should investigate long-
term spinal surgery outcomes in the private sector as well as short- 
and long-term outcomes of spinal surgery in the public sector to 
provide comprehensive insight into the quality of spinal surgery 
care in South Africa.
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Table V: Associations between 30-day reoperation and patient or surgery factors, including multivariate analysis

OR 95% CI Adjusted OR 95% CI

Age (years)

18–39 Reference Reference

40–59 1.50* 1.08–2.09 1.63* 1.18–2.27

60–79 1.59* 1.13–2.24 1.53* 1.09–2.15

≥ 80 1.36 0.67–2.78 1.30 0.63–2.68

Spine region

Cervical Reference Reference

Thoracic 2.02* 1.00–4.06 1.92 0.91–4.04

Lumbar 2.78* 2.04–3.78 2.93* 2.14–4.00

Unspecified 3.31* 1.11–9.85 2.87 0.92–8.93

Stenosis

All other spine pathology Reference Reference

Stenosis 0.85 0.65–1.12 0.68* 0.51–0.92

Theatre time

< 2 hours Reference Reference

2 to < 4 hours 1.00 0.75–1.32 1.08 0.83–1.43

≥ 4 hours 1.72* 1.17–2.55 1.69* 1.19–2.39

Blood transfusion

No Reference Reference 

Yes 1.29 0.83–2.01 0.93 0.61–1.42
OR = odds ratio, CI = confidence interval. * indicates odds of 30-day reoperation significantly greater or less than that of the reference category at p < 0.05. The analysis was 
adjusted for clustering by individual surgeons.
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