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Purpose

The main objective of this study was to identify the epidemiological characteristics of litigation following arthro-scopic procedures, performed in private practice and public hospitals in France. The secondary objective was to establish a risk profile for medical malpractice lawsuits after arthroscopic surgery. Methods All court decisions related to arthroscopic surgery between 1994 and 2020 were collected and reviewed cases from the two main French legal databases (Legifrance and Doctrine). Data were retrospectively collected and included: gender, joint and defendant's specialty involved, reason behind the lawsuit, initial indication and the type of arthroscopic procedure performed. The final verdicts as well as the indemnity awarded to the plaintiff (if any) were recorded. Results One-hundred eighty cases met the inclusion criteria of the study and were analyzed: 58 cases were before administrative courts and 122 were before civil courts. An orthopaedic surgeon was involved alone or in solidum in 45.6% of cases (82/180), followed by anesthesiologists in 5.6% (10/180). The private surgery center or public hospital were implicated in 63.9% (115/180) of cases. The 2 most common joints involved in litigation following arthroscopic surgery were the knee (82.2%, n = 148) and the shoulder (11.1%, n = 20). The main reasons behind the lawsuit were related to postoperative infection in 78/180 cases and to a musculoskeletal complication in 45/180 cases (25%). A failure to inform was also reported in 34/180 cases (18.9%). Of the 180 cases, 122 cases (67.8%) resulted in a verdict for the plaintiff. The average indemnity award for the plaintiff was 77.984 euros [2. 282-1.117.667]. A verdict for the plaintiff was significantly associated with postoperative infection or a wrong-side surgery, while technical error and musculoskeletal complications were more significantly likely to result in a verdict in favor of the defendant (p = 0.003). Conclusion This study evaluated and mapped lawsuits following after arthroscopic surgery in France over a period of more than 20 years. The main joint involved in lawsuits was knee. The main causes of lawsuits following arthroscopic surgery were related to postoperative infection, musculoskeletal complications and failure to inform. Level of Evidence Level IV.

Introduction

Technological advances and increased specialization have led to more ethical and personalized surgery [START_REF] Benson | Ethical standards for orthopaedic surgeons[END_REF]. In parallel, patient information and demands have markedly increased, and questioning the actors of the health care system became more common [START_REF] Ferrara | on Medical Malpractice (2013) Malpractice and medical liability. European Guidelines on Methods of Ascertainment and Criteria of Evaluation[END_REF]. In France and among many surgical specialties, orthopaedics is the most subject to lawsuits. On average, an orthopaedic surgeon faces 17 lawsuits in a career [START_REF] Mouton | Litigation in orthopedic surgery: what can we do to prevent it? Systematic analysis of 126 legal actions involving four university hospitals in France[END_REF][START_REF] Sham | Panorama du risque en établissement de santé sociaux et médico-sociaux, bilan de l'année[END_REF]. Similarly, Jena et al. [START_REF] Jena | Malpractice risk according to physician specialty[END_REF] reported that orthopaedic surgeons were exposed to an annual risk of lawsuits that doubled (14% vs. 7%) compared to other medical and surgical specialties.

The number of arthroscopic procedures performed each year is steadily increasing [START_REF] Garrett | American board of orthopaedic surgery practice of the orthopaedic surgeon: partii, certification examination case mix[END_REF]. This significant increase can be explained in part by the development of reliable techniques for procedures that are now common [START_REF] Colvin | National trends in rotator cuff repair[END_REF][START_REF] Mall | Incidence and trends of anterior cruciate ligament reconstruction in the United States[END_REF] but also by the progress of the industry. New joints such as the hip [START_REF] Colvin | Trends in hip arthroscopy[END_REF], wrist and ankle have become accessible to arthroscopy. Although arthroscopic surgery is considered a safe procedure with easy postoperative recovery period, because it is minimally invasive, it represents a major source of potential malpractice claims against surgeons [START_REF] Shah | Medical malpractice litigation following arthroscopic surgery[END_REF]. Many complications may occur after arthroscopic surgery and be detrimental to the patient's functional prognosis [START_REF] Salzler | Complications after arthroscopic knee surgery[END_REF][START_REF] Shin | Complications after arthroscopic shoulder surgery: a review of the american board of orthopaedic surgery database[END_REF]. While diagnostic or wrong-side surgery should be prevented [START_REF] Miller | editorial commentary: outside the scope of practice-wrong-site surgery should never happen[END_REF], other complications such as infection or the lack of clinical benefit remain inherent to any surgery and lead the patient to file a claim. In France, two recent epidemiological studies have examined the rate of medical malpractice claims in orthopaedic and trauma surgery departments, but neither has specifically focused on arthroscopic surgery [START_REF] Agout | Epidemiology of malpractice claims in the orthopedic and trauma surgery department of a French teaching hospital: a 10-year retrospective study[END_REF][START_REF] Mouton | Litigation in orthopedic surgery: what can we do to prevent it? Systematic analysis of 126 legal actions involving four university hospitals in France[END_REF].

The main objective of this study was to identify the epidemiological characteristics of litigation following arthroscopic procedures, performed in private practice and public hospitals in France. The secondary objective was to establish a risk profile for medical malpractice lawsuits after arthroscopic surgery. It was hypothesized that the knee is the joint most often involved.

Materials and methods

Legal data source

Legal arthroscopic cases from the two main French legal databases (Legifrance and Doctrine) were analyzed. Legifrance is a public service facility used to broadcast law online and focused on administrative procedures since 1539. Doctrine is a legal search engine that centralizes all civil and administrative court decisions in France.

All court decisions related to arthroscopic surgery between 1994 and 2020 were collected and reviewed. The legal cases, anonymized, included decisions of administrative courts and administrative courts of appeal for arthroscopic procedures performed in public hospitals and cases before civil courts and civil courts of appeal concerning private practice.

Data collection

Eligible decisions were identified by applying a search strategy with the following key words: "arthroscopy" or "arthroscopic" and "medical malpractice". This search was performed by four orthopaedic surgeons: two residents and two senior surgeons including one medical expert. In addition, a legal review was carried out by a lawyer to ensure the relevance and correct collection of cases eligible for inclusion.

Data were retrospectively collected in a computerized file and included: gender, date of the triggering event, date before the first instance court and of the appeal (if applicable), the reference of the decision, the joint and the defendant's specialty involved, as well as the city in which the appeal was filed. In addition, the initial indication and the type of arthroscopic procedure performed were recorded. The age of the patient was not available, as part of the anonymization of the databases.

The data collected on the reasons for lawsuits included: wrong-sided surgery, misdiagnosis, failure to inform, inadequate care, infection, thromboembolic events (deep venous thrombosis or pulmonary embolism), cardiovascular, musculoskeletal (stiffness, chronic pain, complex regional pain syndrome), neurological, vascular complications and blockrelated to anesthesia or equipment (broken instrument). The possible death of the patient related to arthroscopic procedure was systematically noted. The final verdicts (in favor of the defendant or the plaintiff) as well as the indemnity awarded to the plaintiff (if any) were recorded.

Eligibility criteria

All court decisions directly related to arthroscopic surgery were considered for study eligibility. Cases of orthopaedic surgery other than arthroscopic procedures and arthroscopic surgery indirectly related to the cause of action were excluded. Similarly, all interim decisions involving only the appointment of an expert were excluded.

Statistical analysis

All data were analyzed using JMP11.0 software (SAS Insti-tute°). As the numerical data did not have a normal distribution, non-parametric analyses were performed (Wilcoxon tests). Comparison of qualitative data was performed using the Fisher test. The alpha threshold of 5% was chosen.

This study was approved by the institutional review board of the hospital and by the scientific committee of our institution. This study was performed in accordance with the ethical standards outlined in the 1964 Declaration of Helsinki. All patient data were all anonymized in the above-mentioned databases.

Results

Cases characteristics

Seventy-one lawsuits from the Legifrance database and 687 from the Doctrine database could be identified. After removal of duplicates, 180 cases met the inclusion criteria of the study and were analyzed: 58 cases were before administrative courts and 122 were before civil courts (Fig. 1). Five cases were identified in the period 1994-1999, 59 in the period 2000-2009 and 116 in the period 2010-2020. Among the included cases, 119 (66.1%) involved male plaintiffs. The median time between the triggering event and verdict of the first instance court was 6.4 years [0.8-36.9]. An appeal was filed, in 60.6% of cases (n = 109) with a median time between the triggering event and the appeal of 8.6 years [2.7-38.7] (Fig. 1).

Regarding the distribution of defendants, an orthopaedic surgeon was involved alone or in solidum in 45.6% of cases (82/180), followed by anesthesiologists in 5.6% (10/180). The private surgery center or public hospital were implicated in 63.9% (115/180). A specific public solidarity fund managed by the National Office for the Indemnification of Medical Accidents (ONIAM) was implicated in 3.3% of cases (6/180). While one case also involved two other specialties (rheumatologist and family medicine), a second involved a company specializing in implantable orthopaedic devices. (Table 1).

Of the 180 cases, 122 cases (67.8%) resulted in a verdict for the plaintiff. Three lawsuits were a result of patient death and only one led to a verdict in favor of the plaintiffs. The average indemnity award for plaintiff verdicts was 77.984 euros [2.282-1.117.667].

The distribution of the cases by joint is summarized in Fig. 2. The 2 most common joints involved in litigation following arthroscopic surgery were the knee (n = 148, 82.2%) and the shoulder (n = 20, 11.1%). Regarding the knee joint, lawsuits were related to either the management of a meniscal tear in 66/148 cases (44.6%) or anterior cruciate ligament (ACL) surgery in 34 cases (23%). The distribution of cases according to the diagnosis is presented in Table 2. The reasons behind the lawsuit were related to postoperative infection in 78/180 cases (43.3%), musculoskeletal complication (stiffness, chronic pain, complex regional pain syndrome) in 45/180 cases (25%). A failure to inform was reported in 34 out of 180 cases (18.9%). The complete distribution of reasons for lawsuit is summarized in Fig. 3.

A comparison between civil and administrative procedure was carried out and reported in Table 3. With respect to the reasons behind the lawsuit, failure to inform and postoperative infection were significantly associated with civil procedures, while litigation for technical error was reported significantly more frequently among administrative procedures.

No significant difference was observed between these two groups concerning the distribution of cases according to the joint involved or the diagnosis. Similarly, no difference was found with respect to the other reasons for lawsuits between administrative and civil procedure.

The rate of verdict in favor of the plaintiff was significantly higher in the civil procedure (76.8%) than in the administrative procedure (48.4%) (p = 0.0006). However, the average indemnity award was comparable between civil and administrative procedure, with, respectively, 79,985 euros 

Statistical correlation analysis (a) Correlation between reason for lawsuit and verdict:

In cases where musculoskeletal complication was the reason for the lawsuit, 48.9% of the verdicts were in favor of the plaintiff (p = 0.003). When technical error was invoked, 27.3% of the verdicts were in favor of the plaintiff (p = 0.003). Conversely, for postoperative infection, 87.2% of the verdicts were in favor of the plaintiff and 100% when a wrong-side surgery was the complaint. Consequently, a verdict for the plaintiff was significantly associated with postoperative infection or a wrong-side surgery, while technical error and musculoskeletal complications were more significantly likely to result in a verdict in favor of the defendant. Among the other reasons, no statistically significant correlation was observed. (b) Correlation between reason behind lawsuit and indemnity payment: The average indemnity award for plaintiff verdict was significantly higher when the reason for lawsuit was a neurological complication compared to other reasons (p = 0.045). Similarly, wrong-side surgery was significantly associated with a lower indemnity payment compared to other reasons (p = 0.0004). (c) Correlation between reason behind lawsuit and knee/ shoulder joints: A significantly higher percentage of claims for infection was observed after knee arthroscopies (n = 72/148, 48.6%) compared to shoulder arthroscopies (n = 3/20, 15%) (p = 0.004). No significant difference was found for the other reasons.

Discussion

The most important finding of the present study was that the knee is the most involved joint in malpractice lawsuit following arthroscopic surgery. The current study provided an overall analysis of French litigation after arthroscopic surgery in private and public practice over the period 1994-2020. Of the 180 cases included, the occurrence of an infection (septic arthritis or surgical site) was the most reported reason behind the lawsuit, ahead of musculoskeletal complications (stiffness, chronic pain, unsatisfactory result) and failure to inform. A defense verdict was observed in a significantly higher proportion in private practice. Similarly, the risk of a malpractice claim for failure to inform was four times higher in private practice than in public hospitals. Another finding was that the average award amount for the cases with a verdict for the plaintiff was significantly higher when the reason for the lawsuit was a neurological complication. In our study, the average indemnity amount for cases that had a verdict for the plaintiff (€77.984) have been reported to be well below the average damage award in the United States, which is close to 1 million euros (€932.000) [START_REF] Shah | Medical malpractice litigation following arthroscopic surgery[END_REF]. A recent study on the malpractice claims in orthopaedic traumatology in a public hospital department have reported an average compensation to the plaintiff of 79.497 euros, which is similar to the compensations in our lawsuit [START_REF] Agout | Epidemiology of malpractice claims in the orthopedic and trauma surgery department of a French teaching hospital: a 10-year retrospective study[END_REF]. These values were close to those found by Tarantino et al. in Italy but lower than in England (respectively, 71.524 euros and > 115.615 euros) [START_REF] Atrey | Review of successful litigation against english health trusts in the treatment of adults with orthopaedic pathology: clinical governance lessons learned[END_REF][START_REF] Tarantino | Professional liability in orthopaedics and traumatology in Italy[END_REF]. Moreover, Shah et al. [START_REF] Shah | Medical malpractice litigation following arthroscopic surgery[END_REF] reported that, in the United States, the plaintiffs' claims have been granted in only 26% compared to 67.8% in our study.

There was a high number of infection cases (43.3%, 78/180 cases), similar to the infection cases reported after arthroplasty or trauma surgery in France [START_REF] Agout | Epidemiology of malpractice claims in the orthopedic and trauma surgery department of a French teaching hospital: a 10-year retrospective study[END_REF]. Conversely, Shah et al. [START_REF] Shah | Medical malpractice litigation following arthroscopic surgery[END_REF] showed that about 15% of complaints following arthroscopic procedures were related to postoperative infection in the United States. Musculoskeletal complications were indeed more frequent in their series of 240 cases, but infection remained the leading cause of legal action after knee arthroscopy, which corroborates the results presented in our study. Marmor et al. [21] reported a paradoxically higher proportion of lawsuits for septic arthritis after arthroscopy (42%) than after arthroplasty (27%) after analysis of insurance data. The authors identified several risk factors such as irrelevant indications (especially diagnostic arthroscopy) and also the use of intraoperative corticosteroids, which they advise against [START_REF] Cancienne | Risk Factors for Infection After shoulder arthroscopy in a large medicare population[END_REF][START_REF] Gosal | Intra-articular steroids after arthroscopy for osteoarthritis of the knee[END_REF]. Although 2 cases of septic arthritis after corticosteroid injection during an arthroscopy were observed in our series of cases, there were 13 cases of septic arthritis after diagnostic arthroscopy or arthroscopic lavage.

Another frequently cited reason for filing a lawsuit was the failure to inform. As Mouton et al. [START_REF] Mouton | Litigation in orthopedic surgery: what can we do to prevent it? Systematic analysis of 126 legal actions involving four university hospitals in France[END_REF] pointed out in their analysis of orthopaedic litigation in four university hospitals, the doctor-patient relationship is significantly questioned and remains an avenue of reflection to prevent legal recourse. In our study, the plaintiff invoked a failure to inform, follow-up or care in 1 case out of 5. However, it has been shown that effective communication with a clear explanation of the complications and benefits limits the risk of litigation [START_REF] Adamson | Physician communication skills and malpractice claims. A complex relationship[END_REF][START_REF] Atrey | Review of successful litigation against english health trusts in the treatment of adults with orthopaedic pathology: clinical governance lessons learned[END_REF][START_REF] Levinson | Physician-patient communication. The relationship with malpractice claims among primary care physicians and surgeons[END_REF]. Over the years, case law has only reinforced the surgeon's duty to inform the patient; the surgeon must ensure that the patient fully understands and must be able to prove that he has correctly informed his patient [START_REF] Dugleux | Proof of patient information: analysis of 201 judicial decisions[END_REF][START_REF] Giudici | Oral information in orthopaedics: how should the patient's understanding be assessed?[END_REF][START_REF] Gleyze | Patient information in orthopedic and trauma surgery. Fundamental knowledge, legal aspects and practical recommendations[END_REF]. Similarly to the failure to inform or misdiagnosis claims, lawsuits for wrong-site surgery is avoidable [START_REF] Coudane | Litigation in orthopaedic surgery: new ethical challenges[END_REF][START_REF] Kibler | Value on the front end: making the effective diagnosis for optimal treatment[END_REF][START_REF] Lubowitz | Malpractice Litigation After Arthroscopy[END_REF]. We found this malpractice claim in almost 4% of the cases in our study, and they systematically lead to compensation in favor of the plaintiff. In a recent editorial, Mark D. Miller emphasized that wrong-site surgery should never happen again and called for surgeons' vigilance and mentioning the benefit of the "Sign Your Site" campaign of the American Academy of Orthopedic Surgeons [START_REF] Miller | editorial commentary: outside the scope of practice-wrong-site surgery should never happen[END_REF].

Regarding the knee joint, lawsuits were most frequently related to either the management of a meniscal tear (66/180, 44.6%) or anterior cruciate ligament (ACL) surgery (23%). Bokshan et al. [START_REF] Bokshan | Factors Associated With Physician Loss in Anterior Cruciate Ligament Reconstruction Malpractice Lawsuits[END_REF] evaluated the risk factors for litigation after ACL reconstruction and pointed out that 63% of lawsuits did not involve technical errors (malpositioning of the graft, screws) but occurred mainly after postoperative infection (septic arthritis), persistent pain or limited range of motion. Similarly, we observed a significant incidence of septic arthritis secondary to ACL reconstruction in more than half of the cases. However, the surgeon's responsibility after the infection cases was only called into question if there was a delay in diagnosis or treatment of the infection that did not comply with the recommendations. This result can be explained by the specific system of compensation after care in France, which, except in the event of a lack of prevention, diagnosis or care on the part of the practitioner, charges the establishment with compensation for the damage. (ref Legifrance) Nevertheless, information on the septic risk after arthroscopy must be reinforced.

The limitations of our study included the use of legal databases whose exhaustiveness has not been proven. However, it is likely that the substantial number of cases reported over a period of more than 20 years is a representative sample of legal cases after arthroscopy. On the other hand, these data concerned complaints resulting in a decision by a civil or administrative court and excluded other means of claims in France: insurance settlements, amicable recourse, conciliation and compensation procedures related to the specific public solidarity fund (ONIAM), without secondary legal recourse. It is, therefore, possible that the cases presented do not reflect the true distribution of the various causes of medical malpractice claim after arthroscopy in France. Another weakness of the study was the anonymization of the data provided by the databases, which did not allow us to assess litigation according to the demographic and socio-economic characteristics of patients.

This study highlighted the significant prevalence of litigation in arthroscopic practice. These findings are useful to enable appropriate delivered preoperative information for clinicians when arthroscopic procedure is necessary, to decrease the rate of malpractice claims.

Conclusion

This study evaluated and mapped lawsuits following arthroscopic surgery over a period of more than 20 years. The main source of lawsuits was knee arthroscopy, particularly the management of meniscal tears and anterior cruciate ligament injury. Postoperative infection, musculoskeletal complications and failure to inform were the main causes of litigation after arthroscopy. These results should guide surgeons in providing information to the patient and in the management of a possible complication, to hopefully reduce the number of lawsuits.
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 1 Fig. 1 Flowchart of lawsuits after arthroscopic procedures. n number, AC Administrative court, ACA Administrative court of appeal, CC Civil court, CCA Civil court of appeal
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 2 Fig. 2 Distribution of malpractice cases for each joint after arthroscopic surgery
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 3 Fig.3Reasons for lawsuit following arthroscopic procedures

Table 1

 1 Distribution of defendants involved in the malpractice lawsuit following arthroscopic procedure

	Defendants	Cases (n = 180)
	Private or public surgery center (C), n (%)	86 (47.8)
	Orthopaedic surgeon (O), n (%)	53 (29.4)
	O + C in solidum, n (%)	23 (12.8)
	ONIAM, n (%)	5 (3.3)
	Anesthesiologist (A), n (%)	4 (2.2)
	A + C in solidum, n (%)	3 (1.7)
	O + A + C in solidum, n (%)	3 (1.7)
	O + ONIAM, n (%)	1 (0.6)
	O + Rheumatologist, n (%)	1 (0.6)
	O + Medical device company, n (%)	1 (0.6)

Table 2

 2 Distribution of cases by diagnosis

	Diagnosis	Cases (n = 180)
	Knee, n (%)	/148
	Meniscal tears	66 (44.6)
	CL rupture	34 (23.0)
	Stiffness	5 (3.4)
	Others	17 (11.5)
	No diagnosis	25 (16.9)
	Shoulder, n (%)	/20
	Shoulder rotator cuff injuries	7 (35.0)
	Subacromial impingement	7 (35.0)
	Acromioclavicular Disjunction	2 (10.0)
	Instability	2 (10.0)
	No diagnosis	2 (10.0)
	Wrist, n (%)	/5
	Endoscopic Neurolysis	2 (40.0)
	Traumatology	2 (40.0)
	Tenosynovitis	1 (20.0)
	Ankle, n (%)	/4
	Anterior impingement	4 (100)
	Hip, n (%)	/2
	Femoroacetabular Impingement	1 (50.0)
	No diagnosis	1 (50.0)
	Elbow, n (%)	/1
	Stiffness	1 (100)

Table 3

 3 

	Comparison between administrative procedure (public		Administrative procedure (n = 58) Civil procedure (n = 122) P value
	practice) and civil procedure (private practice)	Gender, n Men	40	79	(n.s)*
		Women	18	43	
		Time between triggering event	5.6 [0.8-36.9]	6.65 [1.3-23.1]	(n.s)**
		and verdict (in years)			
		Appeal (%)	39.7	39.3	(n.s)*
		Reason behind lawsuit (%)			
		Technical error	13.8	2.5	0.006*
		Infection	29.3	50	0.01*
		Failure to inform	6.9	24.6	0.004*
		Defendant (%)			
		Orthopaedic surgeon	1.7	66.4	< 0.0001*
		Anesthesiologist	0	8.2	0.03*
		Surgery center	96.6	48.4	< 0.001*
		Verdict in favor of plaintiff (%) 48.4	76.2	0.0006*
		Indemnity payment (euros)	79 985 [2282-576 882]	77,381 [800-1 117 667] (n.s)**
		*Fisher test, **Wilcoxon test, n.s non-significant		
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