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[bookmark: _Toc215065965]1. Introduction
[bookmark: _Toc215065966]1.1 Background of the Issue
One of the most common orthopaedic surgeries that are conducted to restore mobility and relieve chronic joint pains is the total knee replacement surgery (TKR). Nevertheless, there has been an indication of increased medico-legal claims in India, which are connected to orthopaedic negligence and reveal system flaws in surgical care and regulation (Pai, 2021).It is projected that the Global Knee Replacement Market size will reach USD 16.6 Billion by 2032 with USD 10.8 Billion in 2023, with a CAGR of 5% in the forecast period between 2023 and 2032 as shown in figure 1 (Market.us, 2024). An outstanding instance is that of the Urban II Additional District Consumer Disputes Redressal Commission case in Bengaluru (2024), an orthopaedic surgeon was fined and sentenced because he was operating with an inferior implant. 
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Figure 1:Knee Replacement Market
(Source:Market.us, 2024)
[bookmark: _Toc215065967]1.2 Establishing the Problem as a Public Health and Quality Issue
Patient Harm and Growing Public Health Burden:Conscious negligence during surgical operations is one of the key public health issues because it can lead to unnecessary damage to patients, long-term disability, and poor quality of life (Ghofrani et al. 2024). An error in total knee replacement may result in complications in the long run necessitating surgery revision generating both body and psychological pain. 
Increasing National Evidence of Surgical Quality Failures:Nationwide reports in recent years note that there has been an increase in the number of implant failures, poor informed consent procedures, and avoidable surgical mistakes (wrong-site surgery, etc.) (Medical Dialogues, 2024). These incidents would indicate the lack of clinical vigilance and highlight many disparities in the quality and safety of orthopaedic care in India.
Systemic and Governance-Related Deficiencies:The orchestrating factors behind these incidences are the ineffective regulatory measures over the surgical implants, irregularity in following clinical procedures, insufficiency of staff, inefficient documentation, and ineffective governance structures (Jerome et al., 2023). All these together result in repeated quality breakdowns in surgical care.Infection accounts for 30%, loosening 20%, wear 18%, stiffness 8%, periprosthetic fracture 2%, malalignment 6%, osteolysis 4%, patella revision 12%, and other causes complete the remaining proportion refer in figure 2.
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Figure 2:Failure Mechanisms and Influencing
(Source:Jeyalakshmi and Ramkumar, 2025)
[bookmark: _Toc215065968]1.3 Relevance to Health Systems and Policy
Lapses in total knee replacement surgeries are usually due to the absence of standardisation in a number of vital aspects of clinical practice. The differences in acquisition of surgical implants particularly where the regulatory control is lax provide opportunities of using low-quality or un-verified devices (Omaghomiet al., 2024). Likewise, ineffective documentation and incomplete communication between multidisciplinary teams disrupt the continuity of care and predispose avoidable errors. Patients are exposed to further compromised patient outcomes due to poor monitoring and follow-up that occurs after operation. 
[bookmark: _Toc215065969]1.4 Rationale for Selecting the Case and Models
The chosen case in the Urban II Additional District Consumer Disputes Redressal Commission is especially suitable to be discussed due to the fact that it reveals systemic structural and process-related issues that directly led to the harm of patients and represents a larger trend in the Indian orthopaedic care (Pai, 2021). To analyse these failures in a rigorous manner, the report uses Donabedian Model, Fishbone Diagram, 5 Whys, and SWOT analysis which are the highly recognised models of quality improvement across the world.
[bookmark: _Toc215065970]1.5 Aim and Objectives
Aim: To analyse the root causes of negligence in TKR surgery and propose evidence-based service improvement strategies.
Objectives:
1. Apply Donabedian Model to examine structural, process, and outcome deficits.
2. Conduct RCA using Fishbone Diagram and 5 Whys.
3. Use SWOT analysis for strategic planning.
4. Provide actionable recommendations using PDSA/Lean/Six Sigma
[bookmark: _Toc215065971]2. Main Body
[bookmark: _Toc215065972]2.1 Donabedian Model Analysis
In general, the Donabedian analysis demonstrates that the patient harm in the case was not the result of the isolated clinical mistakes but the misplaced systemic flaws in structure, process, and outcomes.
Structure Issues:Organisational structures, which are significant to the quality of care in total knee replacement (TKR) surgery, were lacking in the analysed case. The lack of proper governance in the area of implant acquisition allowed the use of low-quality equipment as a symptom of the overall failures of the nation in the regulation of orthopaedic implants (Jerome et al., 2023). Other structural constraints are lack of adequately trained personnel and inconsistent training quality, which diminishes the efficiency of surgical work and weakens the best practice. Moreover, it is built on a weak foundation because there are no strong policies that regulate the informed consent, clinical documentation, and intraoperative safety checks.
Process Issues:In this case, there were direct effects on patient outcomes associated with process-related failures. Such mistakes in the planning of the surgery and choice of the implant denote the absence of appropriate decision-making and the lack of compliance with the guidelines (Pai et al., 2023). Lack of effective communication between support staff, nurses and surgeons heightens chances of essential omissions in the pre-operative and intraoperative phases. The pre-operative tests were poor, as they could not identify any complications and alleviate them. Also, other processes like infection control, safety checks of theatre and documentation were not consistently implemented. 
Outcome Issues:The outcome of these structural and process failures is poor clinical outcomes such as chronic pain, disability, and revision surgery. The side effects may also include psychological distress, loss of mobility and permanent reliance on medical care by the patients (Pai et al., 2023). Unfavorable consequences negate patient satisfaction and undermine confidence in the healthcare system, which in most cases results in litigation, financial burnt and reputational damage of providers. 
Interaction of the Three Domains:The Donabedian model shows the interrelationship between these three areas. The poor clinical processes that result in bad outcomes are as a result of weak organisational structures (Rodríguez-Álvarez et al., 2024). Weak procurement management, workforce pressure and inconsistency diminish the efficiency of clinical processes, promoting the risk of complications and dissatisfaction.
[bookmark: _Toc215065973]2.2 Root Cause Analysis (Fishbone + 5 Whys)
Root Cause Analysis
A combination of these factors is indicative of well interconnected, systemic deficiencies which led to the negligence incident directly.
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Figure 3:Root Cause Analysis
(Source: Self-made)
People: Human factors also played a major role in the failure especially lack of proper training and communication among the surgical members refer in figure 3. The orthopaedic staff of most Indian hospitals is only trained regularly (60-70 percent) according to the protocols, which leads to the discrepancy in the use of safety standards. Ineffective communication in the operating room leads to a higher chance of inaccuracies and research has shown that communication breakdowns are responsible in 43 percent of the preventable surgical events. 
Process: The incident was based on process failures. There was no standard operating procedure (SOP) to verify the implants, and, as a result, unverified ones could still be utilized (Sakdiyahet al., 2022). Poor follow-up practices also contribute to further damage as up to 28% of TKR patients in the country have reported poor follow-up review within the recommended times.
Policy: Policy-level loopholes are an indicator of the lack of enforcement of the medical device policies and the weak regulation in the privated hospitals.
Equipment: The problems related to equipment are such as the use of poor quality or untested implants, which occurred in the case. According to national estimates, ten to fifteen percent of orthopaedic implants in the market might not comply with the necessary certification standards (Shabani et al., 2024). Moreover, low budget hospitals are usually unable to get quality resources on a regular basis.
Environment: The surgical decisions are largely influenced by environmental pressures, which consist of high patient loads, resource constraints, and commercial pressures. In certain city private hospitals, the number of outpatient load is more than 200 patients in a day, which makes the consultation period shorter and more dangerous. 
5 Whys Analysis
1. Why Did the Patient Experience Harm After the TKR Surgery?
The patient suffered injuries since a defective or unexamined implant was employed in the total knee replacement surgery (Vaidya et al., 2021). It caused such complications as pain, decreased mobility and additional medical care.
2. Why Was a Substandard Implant Used?
The poor quality of the implant was due to the fact that the healthcare facility did not have a dependable and standardised procurement process (Macwan et al., 2024). No strong mechanism was there to ensure the authenticity of implants, certification or adherence to the Medical device rules.
3. Why Was There No Standardised Procurement and Verification Process?
The organisation had ineffective clinical governance systems resulting in lack of a standardised process of implant verification. Surgical safety policies, documentation and equipment checks were not present or haphazardly applied.The figure 4 of the patients underwent Total Knee Replacement Surgery in the past 5 years in India has steadily increased, starting with the approximately 45,000 in 2015, going to approximately 85,000 in 2017, 95,000 in 2018 and then 105,000 in 2019 (Taanam et al., 2024).
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Figure 4:Surgery in the last 5 years in India
(Source:Jointreplacementsurgeryhospitalindia, 2025)
4. Why Were Governance Systems Weak or Inconsistently Applied?
The organization of governance was weak as it had poor surveillance, inadequate regulatory adherence, and lack of emphasis on patient safety by leadership (Patil et al., 2025). Training, auditing or quality observation were not the priority of the leadership teams, which led to the culture in which shortcuts and unofficial practices were accepted as a normal.
5. Why Did Leadership Not Prioritise Strong Governance and Patient Safety?
The leadership did not give importance to governance due to the systemic problems in the Indian healthcare situation, as there are high patient numbers, resource availability, commercial pressures, and unreliable regulation enforcement (Macwan et al., 2024).
[bookmark: _Toc215065974]2.3 SWOT Analysis
In general, the SWOT analysis shows that the system has solid clinical roots and exposures to weak governance and regulations that need immediate reinforcement to avoid surgical negligence.
Strengths: The presence of a high number of experienced surgeons is an advantage to the Indian orthopaedic services with the national data indicating that almost 80 percent of practisingorthopaedic consultants have over ten years of clinical practice (Taanam, 2025). Such expertise base is powerful in decision-making on complicated procedures like total knee replacement (TKR). Also, the level of patient rights awareness has become much higher over the last ten years, and the number of patient complaints filing is also up 25, which proves that people are more involved with the safety of healthcare (Martin et al., 2023). 
Weaknesses: The high level of clinical knowhow is faced by a disjointed control of medical equipment, and the adherence rate to the Medical Device Rules (2017) is estimated at 50-60 percent of private hospitals. Documentation practices are also inconsistent and audit shows that even up to 40 percent of the surgical records do not have all the intraoperative details (Patil et al., 2025). There are also limited governance systems as less than 30 percent of facilities are doing regular clinical audits. The presence of overworked staff, especially in high-volume private hospitals where the number of outpatients can reach 150-200 per day, exposes the staff to the risk of error.
Opportunities:It can be significantly improved withthe help of digital solutions, including those of implant tracking that are already successfully utilized in the UK and have the potential to decrease the number of implant-related errors by 70% should the digital solution be effectively implemented. Government initiatives that support patient safety such as national frameworks generate impetus towards system change (Inui et al., 2023). In addition, increased medico-legal awareness will push hospitals to raise its standards so as to reduce the risk of litigation. 
Threats: The presence of substandard implants in the market as a result of continued usage is an external threat as this may form 10-15 percent of products in the market. The number of litigation against surgical negligence is growing by 810% annually and posing reputational and financial risks to the hospitals. Financial constraints inhibit the quality systems investment, and the national workforce shortages, projected to be 20 percent in orthopaedics, further strain the already overworked staff.
[bookmark: _Toc215065975]3. Recommendations
1. Strengthening Implant Procurement and Verification Using the PDSA Model
Adhering to the central position of the failures associated with the use of implants revealed with the help of RCA, a well-organized PDSA process is needed to enhance the process of procurement and verification refer in figure 5. During the Plan phase, the hospital must implement a requirement to check the implant protocol will presuppose certification checks, barcode scanning, supplier assessment, and pre-use documentation (Shannon et al., 2025). This protocol should be piloted by the Do stage in one orthopaedic unit within six weeks and the staffs will be trained on this protocol and the procurement officers will be guided on the revised protocol (Weis et al., 2024). The Analysis stage should include compliance rates, authenticity of implants, and employees feedback regarding the protocol analysis to determine its efficiency. The Act phase must provide some improvements on the protocol depending on the challenges that are detected during the process like delays in the workflow or lack of competence among staff members and then implement it on a wide-scale basis in the hospital (Perdisa et al., 2023). 
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Figure 5:PDSA process
(Source:Deming.org, 2024)
2. Enhancing Surgical Processes and Documentation Through the PDCA Cycle
To overcome the problem of process level failures like uncompromising documentation, poor consent practice and insufficient pre-operative assessment the PDCA model provides a well-organized approach to continuous improvement refer in figure 6. During the Plan stage, the hospital is to create standard documentation templates, such as an evidence-based informed consent form, institutionalised surgical notes, and pre-operative assessment checklists based on the orthopaedic national guidelines (Valič et al., 2024). The Do stage entails educating all the members of the multidisciplinary teams and implementing the templates into practice. A random sample of 20-30 surgical cases ought to be audited by the Check stage every month and completeness, accuracy, and compliance should be evaluated (Kobayashi and Yukizawa, 2023). During the Act stage, documentation processes are to be optimized based on the audit results, including the ideas of the staff members and addressing the obstacles, like insufficient time or absence of digital tools. 
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Figure 6:PDCA Cycle
(Source:Anon, 2023)
3. Reducing Waste and Variation in Surgical Workflows Using Lean Methodology
Lean methodology is oriented on the absence of inefficiency and simplification of processes, so it is applicable to address the gaps in the workflow noted in the TKR negligence case refer in figure 7. The Lean exercise should include a value stream mapping, use which seeks to determine wastes in the surgical pathway such as delays in selecting implants, unnecessary documentation, unnecessary staff and equipment movements, and long waiting of the patients (Lee et al., 2024). Results are frequently used to demonstrate that up to 30-40 percent of workflow activities lack clinical value. Some of the Lean strategies that should be applied in the hospital include the use of 5S (Sort, Set in Order, Shine, Standardise, Sustain) in the operating theatres to enhance organisation, lessen instrument errors, and the preparation process (Lee et al., 2023). Efficiency will also be improved by means of standardisation of surgical checklists, adoption of a single channel of communication in case of handovers and reduction of interruptions during surgery (Dragosloveanuet al., 2024). Lean programs enhance cooperation and establish a less unpredictable work process, minimizing risks associated with human error and communication breakdowns. 
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Figure 7:Lean Methodology
(Source:Theleanway.net, 2023)
4. Improving Surgical Safety and Error Reduction Using Six Sigma (DMAIC)
The Six Sigma DMAIC framework is viable in minimizing variation and enhancing surgical safety since the incident can be prevented refer in figure 8. The problem is defined in the Define stage where the problem must be defined as follows: high risk of implant related and process related errors in TKR surgeries (Elcock et al., 2023). Measure stage entails the gathering of baseline data which includes implant verification rates, consent rates, delays at the surgery and postoperative rates of complication (Quinlan et al., 2024). The Analyse phase determines the trends and correlations between defects and outcomes of the process, with the aid of such tools as fishbone diagrams and Pareto charts. Improve stage presents specific interventions that include the usage of the double-verification system, the usage of digital checklists, and improved monitoring technologies. 
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Figure 8: Six Sigma (DMAIC)
(Source:Themezhub, 2023)
[bookmark: _Toc215065976]4. Conclusion
As the discussion of the negligence case has shown, poorly interrelated structural, process, and governance failures in the healthcare system have caused patient harm during the total knee replacement surgery. The use of the Donabedian Model, the Root Cause Analysis and SWOT model identified the following key missing areas in the system: procurement of implants, training of the staff, quality of the documentation and general organisational control. These shortcomings reflect larger problems with Indian health care in which inconsistent regulatory monitoring and intermittent clinical governance lead to multiple quality failures. There is thus need to strengthen quality structures since strong systems will go a long way in minimizing patient damage, avoiding litigation and improving public confidence. The importance of the strict compliance with regulatory standards, especially related to the verification of the implants and their purchase will help protect the outcomes of the surgery. In the future, the sustainable improvement will be achieved through the regular leadership dedication, investment in the personnel competencies, and ongoing performance monitoring. The PDSA, Lean and the Six Sigma are quality improvement tools that provide a practical means of achieving long-term resilience within the system by lessening variations, standardizing workflows and promoting a safety culture. When well-inc inculcated, these strategies have the potential to revolutionize the organizational practice, enhance responsibility and make sure that orthopedic services can provide safe, reliable and patient-centered care in a wide range of clinical practice.
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Appendix A: Audit of Documentation Completeness 
	Documentation Element
	Required
	Completed (%)
	Gap (%)

	Informed Consent Risks
	Yes
	62%
	38%

	Surgical Notes
	Yes
	70%
	30%

	Implant Details
	Yes
	55%
	45%

	Post-Op Instructions
	Yes
	78%
	22%



Appendix B: Staff Competency Training Compliance
	Staff Group
	Total Staff
	Completed Training
	Compliance (%)

	Orthopaedic Surgeons
	12
	9
	75%

	Theatre Nurses
	25
	18
	72%

	Support Staff
	10
	5
	50%

	Physiotherapists
	8
	6
	75%



Appendix C: Patient Outcome Indicators (Before vs After Improvement)
	Outcome Indicator
	Baseline
	After QI Cycle
	Improvement (%)

	Implant Error Rate
	6.2%
	1.1%
	82%

	Documentation Completion
	63%
	92%
	46%

	Consent Correctness
	58%
	90%
	55%

	Patient Satisfaction
	71%
	89%
	25%
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