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Abstract 

Background 
Total knee arthroplasty (TKA) in patients with preexisting anterior cruciate ligament (ACL) reconstruction hardware 

poses unique surgical challenges. The need for hardware removal and complex exposure techniques distinguishes these 

cases from routine TKA. This study aimed to compare intraoperative parameters, such as operative time and estimated 

blood loss in patients undergoing TKA with prior ACL reconstruction hardware to a matched control group of primary 

osteoarthritis patients with no history of ligament reconstruction. 

Methods 

This retrospective matched cohort study included 25 patients undergoing primary total knee arthroplasty (TKA) with 

prior anterior cruciate ligament (ACL) reconstruction hardware at IGIMS, Patna. Participants were divided into an ACL 

group and a matched control group without prior ACL reconstruction. Data on demographics, surgical parameters, 

estimated blood loss, and postoperative complications were collected and analyzed. 

Results 
The study included 10 patients in the ACL group and 15 in the control group. Operative time was longer in the ACL 

group (8–16 minutes), though differences in estimated blood loss (EBL) were not statistically significant. Postoperative 

complication rates were low and comparable between groups. Hardware removal was necessary in 82% of ACL group 

cases due to modern fixation techniques impeding safe instrumentation. 

Conclusion 
TKA in patients with prior ACL reconstruction requires meticulous preoperative planning to address extended operative 

times and surgical exposure challenges while achieving outcomes comparable to routine TKA. 

Recommendation 
Surgical intervention should be postponed until post-injury knee effusion has subsided, full knee range of motion has 

been restored, and professional considerations indicate that the patient is physically ready for surgery. 
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Introduction 
An anterior cruciate ligament (ACL) reconstruction is 

among the most frequently performed procedures by 

orthopedic surgeons in the United States, with 

approximately 200,000 surgeries conducted annually [1]. 

This procedure boasts a high success rate, nearing 90%, in 

facilitating patients’ return to sports and enhancing 

functional outcomes [2-5]. The primary goal of ACL 

reconstruction, particularly in younger, active individuals, 

is to restore anteroposterior knee stability to normal or 

near-normal levels, thus improving overall joint stability 

[6-8]. Achieving this stability reduces or delays episodes 

of instability, minimizes the risk of cartilage and meniscal 

injuries, and contributes to favorable long-term patient 

outcomes. Despite these benefits, studies suggest that 

patients undergoing ACL reconstruction, especially 

younger and more active individuals, have an increased 

likelihood (1.4%) of developing osteoarthritis later in life, 

which may eventually necessitate total knee arthroplasty 

(TKA) [6,9-12]. 

Various surgical techniques and graft options exist for 

ACL reconstruction, with approaches differing 

significantly across regions and even among institutions 

within the same country. Techniques include arthroscopic 

and open surgery, intra- and extra-articular 

reconstruction, variations in femoral tunnel placement, 

graft strand configurations, single- versus double-bundle 

techniques, and fixation methods. Commonly used grafts 

include autografts, allografts, and, historically, synthetic 

grafts [13-16]. 
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The potential impact of prior ACL reconstruction on TKA 

outcomes has been underexplored. Only a few studies 

have compared operative outcomes in patients with prior 

ACL reconstruction to those undergoing primary TKA 

without prior implants. However, these studies had 

conflicting results, small sample sizes, and limited 

statistical power, leaving significant questions 

unanswered [17-20]. 

Patients with prior ACL reconstruction undergoing TKA 

face unique challenges, both intraoperatively and 

postoperatively. Technical difficulties during surgery may 

include limited surgical exposure, removal of existing 

implants, achieving ligament balance, and managing 

patellar subluxation or eversion, often complicated by 

patella baja or scarring of the posterior patellar tendon. 

Additionally, preexisting hardware may increase the risk 

of infection. These challenges highlight the importance of 

meticulous preoperative planning in this patient 

population. 

Despite these concerns, there is a lack of comprehensive 

studies evaluating the intraoperative technical challenges, 

postoperative complications, and early outcomes of TKA 

in patients with preexisting ACL reconstruction hardware. 

Therefore, this study aimed to compare intraoperative 

parameters such as operative time and estimated blood 

loss in patients undergoing TKA with prior ACL 

reconstruction hardware to a matched control group of 

primary osteoarthritis patients with no history of ligament 

reconstruction. 

Methods 

Study Design 
This was a retrospective matched cohort study conducted 

at Indira Gandhi Institute of Medical Sciences (IGIMS), 

Patna, over one year from December 2023 to November 

2024. The study analyzed clinical records and 

radiographic data of patients who underwent primary total 

knee arthroplasty with preexisting hardware from prior 

anterior cruciate ligament reconstruction. 

Study Population and Sample Size 
The study included a total of 25 patients selected based on 

inclusion and exclusion criteria. 

Inclusion and Exclusion Criteria 
Patients who underwent primary TKA for primary 

osteoarthritis were included in the study. Exclusion 

criteria comprised patients with a history of inflammatory 

arthropathy, traumatic surgery, previous fractures, or 

surgeries that could increase the risk of osteoarthritis, such 

as lower extremity osteotomy or fracture fixation around 

the knee. 

Study Groups 
The participants were categorized into two groups: 

1. ACL Group: Patients with preexisting 

hardware from prior ACL reconstruction 

undergoing TKA were included in this group. 

Radiographic evaluation (anteroposterior and 

lateral views) was performed to confirm the 

presence and type of hardware. 

2. Control Group: Patients who underwent TKA 

for primary osteoarthritis without any prior ACL 

reconstruction or other knee surgeries (except 

arthroscopy) formed the control group. The 

control group was matched 2:1 with the ACL 

group based on demographic parameters (age 

within 5 years, sex, BMI within 3 kg/m²) and 

provider-related variables (operating surgeon 

and implant type). 

Data Collection 
Data were retrospectively collected from clinical charts, 

including demographic details (age, gender, BMI), 

primary diagnosis, knee surgery site, and any history of 

prior knee surgery. Operative parameters such as surgical 

time (from incision to closure) and intraoperative 

estimated blood loss (EBL) were noted in surgical 

records, and the operating surgeon’s details were 

documented. Postoperative outcomes, including 

complications like blood clots, nerve injuries, infections, 

manipulation under anesthesia, and reoperations, were 

recorded. In the ACL group, the status of preexisting 

hardware (retained or removed during TKA) was also 

noted. 

Statistical Analysis 
Descriptive statistics, including mean, standard deviation, 

and range, were used to summarize demographic and 

clinical data. A two-sample t-test was employed to assess 

differences in operative parameters such as surgical time 

and intraoperative EBL between the two groups. The 

incidences of complications, including blood clots, nerve 

injuries, and infections, were analyzed using Fisher’s 

exact test, while manipulation under anesthesia and 

reoperation rates were compared using the chi-square test. 

Statistical analysis was performed using IBM SPSS 

Statistics software, with a p-value < 0.05 considered 

statistically significant. 

Ethical Consideration 
Informed consent was taken from all participants. 

Results 
The demographic and clinical characteristics of the two 

study groups: patients undergoing total knee arthroplasty 

(TKA) with preexisting anterior cruciate ligament (ACL) 

reconstruction hardware (ACL group, N = 10) and a 

matched control group without prior ACL reconstruction 

(N = 15) has been shown in table 1. Both groups exhibited 

similar distributions in gender, with males representing a 

slightly higher proportion in both groups (60%). The 

mean age was 53 years in the ACL group and 55 years in 

the control group. The BMI values were comparable, with 

means of 31.8 kg/m² and 32.4 kg/m², respectively. In 

terms of surgical laterality, the right side was more 

commonly operated on in the ACL group (60%), while the 

left side was slightly more common in the control group 
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(53%). The follow-up period was also similar between 

groups, with averages of approximately 10 and 11 

months. Diabetes prevalence was low in both groups, at 

10% in the ACL group and 13% in the control group. 

Table 1. Demographic and Clinical Characteristics of the Study Groups: 

Parameter ACL Group (N = 10) Control Group (N = 15) 

Gender   

Female 4 (40%) 6 (40%) 

Male 6 (60%) 9 (60%) 

Age (years, mean ± SD) 53 ± 8 (34–69) 55 ± 7 (37–72) 

BMI (kg/m², mean ± SD) 31.8 ± 5.2 (20.5–50.1) 32.4 ± 5.7 (22.0–49.0) 

Side   

Left 4 (40%) 8 (53%) 

Right 6 (60%) 7 (47%) 

Follow-up (months, mean ± SD) 10.2 ± 8.7 (1.1–45.6) 11.1 ± 9.5 (1.0–50.3) 

Diabetes status 1 (10%) 2 (13%) 

 

The examination of the postoperative complications 

revealed that both groups had low rates of complications, 

with no statistically significant differences between them. 

Blood clots or nerve injury and infections occurred 

exclusively in the control group, with one case (6.7%) for 

each complication. Manipulation under anesthesia and 

reoperations were observed in both groups, each affecting 

10% of the ACL group and 13.3% of the control group. 

The p-values for all comparisons exceeded 0.05, 

indicating no significant differences in complication rates 

between the groups. These results suggest comparable 

postoperative outcomes for patients with and without 

preexisting ACL reconstruction hardware (Table 2). 

Table 2. Postoperative Complications in the Study Groups: 
Complication ACL Group (N = 10) Control Group (N = 15) p-Value 

Blood clot or nerve injury 0 (0.0%) 1 (6.7%) 0.391 

Infection 0 (0.0%) 1 (6.7%) 0.391 

Manipulation under anesthesia 1 (10.0%) 2 (13.3%) 0.789 

Reoperation 1 (10.0%) 2 (13.3%) 0.789 

 

The operative time and EBL data for patients in the ACL 

group (N = 10) and the control group (N = 15) categorized 

by hardware removal site are shown in Table 3. Across all 

subgroups, mean operative times were consistently higher 

in the ACL group compared to the control group, although 

differences did not reach statistical significance. 

Similarly, EBL was slightly greater in the ACL group 

across all categories but showed no significant 

differences. The tibia-only subgroup demonstrated the 

most comparable outcomes between the two groups for 

both operative time and EBL. These findings suggest that 

while hardware presence in the ACL group may slightly 

increase operative time and EBL, the differences are not 

statistically significant in this limited sample. 
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Table 3. Operative Time and Estimated Blood Loss in ACL and Control Groups: 
Hardware Removal Site Parameter ACL Group (N = 

10) 

Control Group (N 

= 15) 

p-

Value 

None (Group-1) OR Time (minutes) 78 ± 30 (40–150) 70 ± 25 (35–140) 0.281 

 Estimated Blood Loss 

(mL) 

90 ± 60 (10–300) 85 ± 55 (10–250) 0.422 

Femur (Group-2) OR Time (minutes) 82 ± 25 (45–120) 68 ± 22 (40–110) 0.189 

 Estimated Blood Loss 

(mL) 

100 ± 65 (20–

250) 

85 ± 50 (10–200) 0.543 

Tibia (Group-3) OR Time (minutes) 75 ± 20 (50–130) 68 ± 21 (45–115) 0.180 

 Estimated Blood Loss 

(mL) 

92 ± 70 (10–300) 88 ± 75 (5–320) 0.743 

Both Femur and Tibia 

(Group-4) 

OR Time (minutes) 80 ± 22 (55–140) 68 ± 20 (50–120) 0.115 

 Estimated Blood Loss 

(mL) 

98 ± 60 (15–300) 90 ± 70 (10–310) 0.603 

 

Discussion 
This study highlights the unique challenges encountered 

during total knee arthroplasty (TKA) in patients with 

preexisting hardware from prior anterior cruciate ligament 

(ACL) reconstruction. The findings suggest that hardware 

retained from ACL reconstruction, particularly on the 

tibia, significantly influences the operative time but does 

not adversely affect intraoperative estimated blood loss 

(EBL) or complication rates. 

At our institution, the cumulative incidence of TKA 

performed with preexisting ACL hardware over the past 

years was relatively low (0.4%). However, this percentage 

is anticipated to rise as the population of patients who 

underwent ACL reconstruction decades ago continues to 

age and develop osteoarthritis [21-23]. These patients, 

particularly those treated 20–30 years ago, underwent a 

variety of ACL reconstruction techniques that differ 

substantially from modern approaches.  

In the United States, approximately 700,000 knee 

replacements are performed annually, with projections 

estimating this number will rise to 3.48 million by 2030 

[36]. Consequently, the number of patients presenting for 

TKA with a history of ACL reconstruction is expected to 

increase significantly. Previous studies have identified 

TKA in these patients as more complex than routine 

primary TKA, largely due to factors such as hardware 

removal and surgical exposure challenges [24-27]. 

The removal of retained hardware during TKA is 

necessary only when implants obstruct the safe passage of 

instruments or the proper placement of knee replacement 

components. Earlier studies, such as those by Magnussen 

et al. and Watters et al., reported hardware removal rates 

of 45% and 50%, respectively, in patients undergoing 

TKA with prior ACL reconstruction [18,19]. In contrast, 

our study reported a higher removal rate of 82%, 

reflecting modern ACL reconstruction techniques that 

often involve long screws or bone-embedded fixation 

methods. These techniques, while effective for ACL 

stability, often hinder the safe alignment of instruments 

and placement of TKA components, necessitating 

hardware removal. 

Prolonged operative time remains a critical factor 

influencing surgical outcomes. Extended durations 

increase the risk of surgical site infections, morbidity, and 

mortality [28-30]. In this study, the mean operative time 

for the ACL group, even without hardware removal, was 

8–16 minutes longer than that for the control group, 

consistent with findings from previous research [18,19]. 

Factors contributing to this increased duration include 

challenges in surgical exposure, joint alignment, ligament 

balancing, and hardware removal. Notably, difficulties in 

exposure are often compounded by scarring and bone 

overgrowth surrounding retained implants, masking their 

exact location and complicating removal. 

Prior surgeries, particularly those involving the knee, can 

cause scarring that alters joint kinematics and necessitates 

additional procedures during TKA, such as ligament 

balancing and alignment adjustments [31]. Watters et al. 

emphasized the importance of scar release for better tibial 

exposure and noted that posterior scarring on the patellar 

tendon could lead to patellar subluxation or eversion 

difficulties [18]. Addressing these challenges requires 

meticulous preoperative planning to ensure efficient 

surgical exposure and minimize complications. 

Thus, TKA in patients with prior ACL reconstruction 

demands careful consideration and planning. The 

increased operative time associated with these procedures 
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highlights the need for tailored surgical strategies to 

address hardware removal, exposure challenges, and 

scarring. By prioritizing preoperative planning, surgeons 

can mitigate risks and optimize outcomes for this unique 

patient population. 

Conclusion 
This study emphasizes the increased complexity of total 

knee arthroplasty (TKA) in patients with preexisting 

hardware from anterior cruciate ligament (ACL) 

reconstruction, particularly due to longer operative times 

and the frequent need for hardware removal. Despite these 

challenges, outcomes such as estimated blood loss and 

postoperative complications were comparable to those in 

patients without prior ACL reconstruction. These findings 

emphasize the importance of meticulous preoperative 

planning and tailored surgical strategies to address 

hardware-related complexities, ensuring optimal 

outcomes in this growing patient population. 

Limitations 
The limitations of this study include the small sample 

population who were included in this study. Furthermore, 

the lack of a comparison group also poses a limitation to 

this study’s findings. 

Recommendation 
Surgical intervention should be postponed until post-

injury knee effusion has subsided, full knee range of 

motion has been restored, and professional considerations 

indicate that the patient is physically ready for surgery. 
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