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Abstract: The majority of patients with spinal deformities need some type of treatment. Typically, physiotherapy and bracing 

are sufficient and a minority of cases require surgical treatment. However, in many international papers on spinal deformities 

surgical issues are investigated while conservative management of spinal deformities is definitively underrepresented. The 

purpose of this survey is to look more deeply into the implications of the surgical societies and spine surgeons lobbyism on the 

payroll of industry and how these groups influence payments (reimbursement) made by national health services or health 

insurance systems worldwide for the treatments of patients with spinal deformities. Materials and methods: An international 

network of specialists for the conservative treatment of spinal deformities have performed a survey analyzing the cost of spinal 

surgery for spinal deformities (scoliosis), the cost of a brace and whether insurance/the NHS reimbursement applies with surgery 

or bracing. Results: In most countries surgery is paid without co-payments by the patient. In Japan, China and Ukraine 

co-payments are necessary for surgery. There are more restrictions when looking at payments for braces. In some countries, 

braces are not covered by the health care systems or insurance companies at all (China, Indonesia) in others the amount covered 

is only minimal (Turkey, Ukraine). Conclusions: Evidence in scientific literature is not reflected in the political decision making 

in parliaments. Evidence based treatment approaches for patients with spinal deformities are not necessarily reimbursed by local 

health care systems while surgery without scientific evidence is reimbursed more easily although it is more expensive. The most 

economic approach would be to pay for high quality conservative treatment in order to largely prevent the need for surgery. 

Surgical indications should be approved by an independent non-surgical specialist for spinal deformites. 
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1. Introduction 

The majority of patients with spinal deformities will not 

need spinal surgery [1-4]. Today we know that 2 – 4% of the 

population have some sort of scoliosis, however only 0.5% of 

the population will need some kind of treatment [1-4]. When 

compared to patients with scoliosis, patients with kyphosis 

have a better prognosis [5, 6]. The majority of all scoliosis 

cases are patients with adolescent idiopathic scoliosis (AIS) 

comprising 80 – 90% of all scoliosis cases. These patients 

with AIS are otherwise healthy and even when staying 

untreated they will not suffer from severe health problems 

[1-4]. The majority of patients with a kyphosis have 

Scheuermann’s kyphosis, a deformity also not leading to 

severe health issues. Therefore, for most of the patients 

requiring treatment, physiotherapy and bracing will be 

sufficient and only the minority of the cases would need 

surgical treatment [5, 6]. 

However, in most of the papers (international literature) on 

spinal deformities surgical issues are investigated [7-9], while 

conservative management of spinal deformities is definitively 

underrepresented. 

The international specialist societies of spine surgeons are 

well networked and increasingly influence guidelines, FDA 

approval of devices and politics [10]. This problem has 

already been addressed by Prof. Martha Hawes, a scientist 

who described the conflict of interests of spine surgeons in her 

book entitled ’Scoliosis and the Human Spine [11].’ 

While conservative management of patients with spinal 
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deformities (physical rehabilitation and brace treatment) is 

supported by high quality evidence still today there is no 

evidence for a beneficial long-term effect of spinal fusion 

surgery [7-9, 12-16]. Nonetheless, the use of conservative 

measures is constantly being questioned, while the operative 

treatment of spinal deformities continues to be used largely 

without self-criticism and paid for by the community of 

solidarity or by the patients themselves. The editorial board of 

the specialist journals, published by the specialist societies, 

mainly contains spinal surgeons, who are often critical of 

effective conservative treatments [10]. It is therefore not 

surprising that the hurdles for the publication of effective 

conservative treatment strategies in these journals are 

sometimes higher than for the publication of surgical 

measures. 

The conflict of interest of spine surgeons on the industry 

payrolls is not well reflected in the scientific literature. 

However, there are a number of publications shedding some 

light on this issue [10, 17-21], which is summarized in a 

testimonial by Dr. Charles D Rosen [10]. 

The purpose of this survey is to look more deeply into the 

implications of the lobbyism of the surgical societies and 

spine surgeons on the payroll of industry and how these 

groups influence payments made by national health services 

or health insurance systems worldwide for the treatments of 

patients with spinal deformities. 

2. Materials and Methods 

Within our international network of specialists for the 

conservative treatment of spinal deformities we have 

performed a survey containing the following queries: 

1. Country: 

2. Cost of spinal surgery for spinal deformities (scoliosis): 

3. Cost of a brace: 

4. Is surgery reimbursed by the insurance / NHS (yes / no): 

5. Is a brace reimbursed by the insurance / NHS (yes / no): 

6. In case 4=yes; are all kinds of surgery reimbursed (yes / 

no): 

7. In case 5=yes; are all kinds of braces reimbursed (yes / 

no): 

3. Results 

Some of the participants only provided the answers to the 

questions, others added some background information. The 

results of this survey are summarized in Table 1. 

In most of the countries surgery is paid without 

co-payments by the patient. In Japan, China and Ukraine 

co-payments are necessary for surgery. It is apparent that more 

restrictions apply when analyzing the payments for braces. In 

some countries braces are not covered by the health systems or 

insurance companies (China, Indonesia) and in others the 

amount covered is only a small amount (Turkey, Ukraine). 

In some countries, only certain types of braces prescribed 

by the surgeons are reimbursed by the insurance companies 

(Canada, Denmark, Japan, UK). In Denmark only Boston 

braces and the Providence nighttime brace are covered while 

Chêneau style braces are not, although the first end-result 

study on Chêneau braces had been published as early as 1985. 

Also, it should be noted that this type of brace has been used in 

many countries of central Europe for many decades. In 

Germany, every brace prescription for patients in the statutory 

health insurance is approved by the medical service of the 

insurance company, but the surgical indication is not. 

Table 1. Costs for the treatment of spinal deformities in different countries and payment by national health services / insurance companies. 

Country Cost of surgery Cost of brace Surgery covered Brace coverd 

China (€) 27,000 400 - 2.700 yes* no 

Denmark (€) 67,000 4,000 yes yes 

Germany (€) 15.000 - 50.000§ 2.200 - 3.000 yes yes 

Hong Kong (€) 30.000 - 50.000 1.200 - 1.500 yes yes 

Japan (€) 50,000 1,500 yes* yes* 

Turkey (€) 5.000 - 40.000 170 - 700 yes 50,- € only 

Ukraine (€) 10,000 250 yes* yes* 

Canada (CAD) no information 3,500 yes yes* 

Indonesia ($) 10.000 - 30.000 500 - 1.000 yes no 

USA ($) > 100.000 4.000 - 5.000 yes yes* 

UK (GBP) 35,000 2,700 yes (yes) 

*=Co-payment by the patient necessary. 

(yes)=not paid for by all insurance companies. 

§=indirect sources, health services do not disclose. 

4. Discussion 

The surgical treatment of patients with spinal deformities is 

only indicated in very few cases, according to the relevant 

scientific reviews [7-9, 12-16]. There is no evidence that 

surgical treatment can improve the health of those affected in 

the long term [7-9, 12-16]. But even if one assumes the 

previously used threshold for the surgical treatment of an 

idiopathic scoliosis with a curvature of 40-50°, only a 

minority of those affected would need an operation. This 

means that the majority of cases with scoliosis and kyphosis 

would warrant conservative management with physical 

rehabilitation and brace treatment [5, 6, 22-26]. 

However, when it comes to monetary reimbursement of 

treatment, even in emerging countries like China and 

Indonesia it is easier to receive payment for surgery than for 
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conservative treatment including brace treatment, which is 

regarded as being evidence based. 

In other countries like Denmark or Netherlands only the 

braces are being paid for by the health services, which are 

prescribed by spine surgeons. Although today there is 

evidence that Chêneau style braces have better outcomes than 

the Boston brace or the Providence Brace, only the latter 

braces are approved by spine surgeons in Denmark and other 

Scandinavian countries. 

Dr. Charles D Rosen [10] has pointed out that ’companies 

often pay large sums of money, sometimes in the millions, to 

high profile spine surgeons who can write favorable papers 

about their products under the guise of unbiased research.’ 

Many such surgeons are also in governance positions of the 

professional societies and on the editorial boards of journals. 

This allows them to influence the choice of presentations in 

society meetings, choice of educational workshops, as well as 

papers chosen for publication. Sometimes company stock is 

used by smaller companies to incent surgeons to promote their 

product, giving them a bias for surgical results to appear 

favorable [10]. 

Surgeon shareholders will form companies to manufacture 

or purchase their own devices at a fraction of the retail price of 

the major companies. All agree to implant only these devices 

then share in the subsequent profits [10]. 

Disclosing this information led to harsh consequences for 

Dr. Rosen: He was defamed, threatened by litigation, and 

behind the scenes surgeons on the payroll of industry tried to 

remove him from his post as a university professor at a 

well-known university clinic. 

It is interesting to see that it is not necessary to have a patent 

to receive money from the device industry. Some surgeons only 

need some ‚good ideas’ in order to double their income with the 

help of the device industry. This also may lead to an increase of 

the amount of materials implanted by the surgeon. When we 

consider that one pedicle screw (Figure 1) costs more than 

$ 1,000.00 [10], the turnover of the industry can unnecessarily 

be increased by the amount of screws implanted. 

 

Figure 1. Pedicle screws as offered by Alibaba.com (https://www.alibaba.com/showroom/pedicle-screws.html) 

 

Figure 2. Screw saving operation made in China (a) and screw wasting operations (b – d; b from Facebook: 

https://www.facebook.com/groups/FranceScolioses/). 
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Indeed, it is not necessary to place a screw at every possible 

space. However, as of today one finds more and more 

operations with all possible spaces occupied by a screw 

(Figure 2). Considering that every screw has a 25% chance of 

misplacement [7, 27, 28] this behaviour unnecessarily 

increases the risk of the patient drastically! 

About one-third of spine surgeons have an affiliation to one 

or more companies of industry [10]. Unfortunately, it is not 

required for these spine surgeons to disclose the amount they 

receive in full. Nevertheless, for an impression one can see the 

disclosures of the attendees and board members of the SRS 

meetings held every year [29]. 

Obviously, there are not only industry-sponsored surgeons 

on the FDA panel and other key spots [10], some obviously 

are also gatekeepers within the Cochrane collaboration. 

Usually, the Cochrane reviews from the former Cochrane 

Back Group have been published twice, once in the Cochrane 

library and secondly in the well reknown journal Spine as 

well. 

The Cochrane review investigating the effect of spinal 

surgery in patients with adolescent idiopathic scoliosis (AIS) 

was without any evidence that the procedure investigated 

would improve the lives of the patients [13]. Therefore, the 

authors drew the conclusion that there is no evidence for 

surgery. The consequences would have been to conclude that 

there is no indication for surgery in patients with AIS. 

However, the authors were not allowed to draw any 

conclusion, but had to write: ‚No conclusions can be drawn.’ It 

was decided that Cochrane reviews without any conclusion 

would not be published in Spine as well. 

When looking at the quality of publications in highly valued 

spine journals papers supporting surgery appear to be accepted 

too easily. We would like to present two examples: 

The paper entitled ‚Scoliosis associated with Prader-Willi 

syndrome’ is the presentation of a case report of a Prader-Willi 

patient having had spinal fusion successfully [30]. As 

Prader-Willi syndrome does not lead to tricky / complicated 

curvatures, hardly to correct this paper would not reveal any 

news and we would expect that a spine surgeon would be able 

to correct a scoliosis in the x-ray. The only difference to 

adolescent scoliosis patients is that Prader-Willi patients have 

more risk when undergoing surgery. So what value does the 

publication of this case report have? 

Additionally, when someone would present a case report 

that a Prader-Willi patient had been treated effectively by 

conservative treatment would the same journal publish the 

results as easily? 

The paper entitled ‚Results of Operative Treatment of 

Idiopathic Scoliosis in Adults’ gives us the following 

conclusions: (Operatively) treated patients reported a 

significantly greater decrease in pain and fatigue and 

significantly more improvement in selfimage and in the ability 

to perform physical, functional, and positional tasks than did 

the untreated patients [31]. It was a retrospective chart review 

with 74% of the patients treated operatively returned for 

follow-up while in the non-operative group only 60% of the 

patients returned for follow-up. When doing a worst case 

analysis and analyse the patients lost to follow-up we would 

possibly find the opposite results: When we assume that 

patients lost to follow-up in the surgical group had the worse 

results of their treatment which is reasonable to assume [32] 

and the patients in the non operative group did not return to the 

surgeon because they were doing well, we might find the 

opposite results. So in conclusion this is a weak study in 

favour of surgical treatment published in a journal with high 

hurdles for submissions for being published. 

These are only two examples for the bias that exists in 

orthopedic journals in favour of surgery. 

The overuse of medical devices is well described on the 

website of the Association of Medical Ethics 

(http://www.ethicaldoctor.org/medical-ethics/articles/physicia

n-payments-sunshine-act/who-is-reporting-payments-to-phys

icians/). This overuse is supported by surgeons on the payroll 

of industry, serving as gatekeepers on journal boards, on the 

FDA board and also with influence on the decisions of the 

Cochrane collaboration [10]. These industry paid surgeons 

also act as advisors of politicians within the health care 

systems of countries all over the world. This industry driven 

lobby may also have led to the decision of health care 

politicians to pay for surgical treatment in many countries and 

to restrict payment for conservative treatment at the same time. 

This behaviour is in contrast with the evidence we have today. 

Conservative treatment of spinal deformities is based on 

evidence while surgical treatment is not [5, 6, 12-16, 22-26]. 

Economically this policy leads to more expenses for the 

society. While low cost and low quality conservative 

treatment will not necessarily reduce the amount of patients to 

be treated operatively, high quality conservative treatment 

may. In a recent review it has been shown that the success rate 

of brace treatment differs widely (50 – 90%) [33]. If one 

calculates three high quality braces (success rate 90%) to be 

made for a patient during the pubertal growth spurt the 

expenses for the health services will drop drastically because 

surgery then will only be needed in the vast minority of the 

cases. On the other hand, with all the long-term unknowns, the 

consequences of surgery might also be revision surgery, which 

may be more expensive than the initial surgery [7, 9, 11, 27, 

28]. In one study it has been shown that 48% of the patients 

treated needed a revision surgery within 5 – 20 years [34]. 

Therefore, we cannot assume that with one payment for 

surgery the case is closed and we can anticipate more expenses 

to arise after surgery in the long-term. 

5. Conclusions 

Evidence in scientific literature is not reflected in the political 

decision making in parliaments. Evidence based treatment 

approaches for patients with spinal deformities are not 

necessarily paid for by local health care systems while surgery 

without scientific evidence is paid more easily although it is 

more expensive. The most economic approach would be to pay 

for high quality conservative treatment in order to largely 
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prevent the need for surgery. Surgical indications in patients 

with spinal deformities should be approved by an independent 

non-surgical specialist for spinal deformites. 
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