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Abstract  

Aim: Determine patient-reported outcomes (PROs) 

following surgery and assess the therapeutic 

effectiveness of arthroscopic posterior capsular release 

for increasing range of motion (ROM) in cases of 

intractable flexion contracture.  

Method: A retrospective case analysis was done to find 

patients who received arthroscopic posterior capsular 

release due to chronic knee extension deficiency despite 

intensive non-operative physical treatment. At the last 

follow-up, the International Knee Documentation 

Committee (IKDC), Tegner, and visual analogue scale 

(VAS) PROs and knee ROM were gathered. A total of 

20 patients with a median age of 36 years were included. 

34%) of them were men, and 466% were women. Knee 

flexion contracture following anterior cruciate ligament 

surgery was the most frequent aetiology (58%). All 

patients had at least three months of nonoperative 

treatment fail. 99% of patients underwent physical 

therapy, 63% knee extension bracing or casting, and 

37% corticosteroid injections prior to surgical surgery. 

In comparison to 1 (IQR: 0-4) postoperatively, the 

median preoperative extension was 14 (IQR: 9-24) (P 

.001). The median extension at the last follow-up was 0. 

(IQR: 0-3.4). At final contact, postoperative VAS pain 

levels at rest (1 vs 0; P 14.002) and with usage (5 vs 1.8; 

P 14.016) recovered, and the majority of patients (93%) 

said they kept their extension range of motion intact. 

With use, ultimate contact was enhanced (5 vs 1.8; P 

14.017), and the majority of patients (94%) said they 

kept their extension range of motion. In comparison to 

patients with other causes of extension deficit, patients 

with ACL-related extension deficit had improved IKDC 

(81 vs 51.3; P 14.008), Tegner (5.8 vs 3.6; P 14.007), 

and VAS pain ratings (rest: 0.2 vs 1.8; P 14.008; use: 1.3 

vs 5; P 14.004) scores. 

Conclusion: An efficient way to lessen pain and restore 

terminal extension in cases of recalcitrant flexion 

contracture is through arthroscopic posterior capsular 

release. At final follow-up, 94% of patients had their 
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postoperative extension improvement still present, with 

a 14% intraoperative and postoperative rate. 

Keywords: ROM, PROs, VAS 

Introduction 

Even for the most seasoned surgeons, flexion contracture 

or terminal extension deficiency is a problematic clinical 

issue. Acute inflammatory response, recurring 

microtrauma, or—most frequently—as a consequence of 

knee surgery—are some of the etiologies of this 

syndrome. Unfortunately, despite effective nonoperative 

treatments such physiotherapy for range of motion, 

quadriceps training, and extension orthosis bracing, 0.5-

11% of patients do not experience a sufficient recovery 

of range of motion (1-6). Surgical technique, 

preoperative range of motion, concurrent or repeated 

surgeries, pain treatment, and BMI are all potentially 

modifiable (7). However, even with a prevention-first 

strategy, those who later develop a chronic extension 

deficit remain challenging to treat. Due to surgical 

trauma or injury, the posterior capsular tissues constrict, 

resulting in decreased range of motion and loss of 

terminal knee extension (8,9). By placing more strain on 

the quadriceps and patellofemoral articular cartilage, this 

is especially detrimental to knee function and leads to 

poor patient outcomes, deteriorated knee function, and 

increased morbidity and disability (10). The research 

shows that different surgical approaches are taken to 

treat posterior capsule contracture. An open posterior 

capsulotomy can be carried out successfully, as shown 

by earlier research (12,13).   Additionally, Mariani 

(14) demonstrated the efficacy of a combined open and 

arthroscopic method for treating severe flexion 

contractures, but both procedures carry a sizable risk of 

complication when used in close proximity to 

neurovascular systems. An arthroscopic method has 

been reported, and although more posterolateral release 

is desirable, posteromedial release is often sufficient to 

achieve ROM (15,16).  The objectives of this study were 

to: 1) assess the clinical effectiveness of arthroscopic 

posterior capsular release for increasing range of motion 

in cases of intractable flexion contracture; and 2) 

ascertain postoperative patient-reported outcomes 

(PROs). We predicted that better knee motion with 

acceptable PRO ratings would follow arthroscopic 

posterior capsular release.  

Methods 

Patients gave informed consent at Kalinga Institute of 

Medical Sciences, Bhubaneswar, Odisha, which served 

as the study's primary location. Following IRB approval, 

individuals undergoing posterior capsular release 

procedures were searched for in a database of 

institutional operating notes. The initial patient sample 

for screening was referred to as "capsular release" and 

"capsule release". The inclusion of operational notes and 

patient charts was verified. Patients qualified for 

inclusion if they met the following criteria: 1) they 

underwent arthroscopic posterior capsular release for a 

symptomatic, relative extension deficit of at least 10; 2) 

they did not respond well to conservative management, 

which included 2 months of physical therapy, bracing, or 

injection; and 3) they had clinical follow-up with 

recorded range of motion. 

Age, sex, body mass index (BMI), smoking status, and 

other patient information were obtained by reviewing the 

patient's medical records. At the final follow-up, patient-

reported outcomes were gathered from patients with 

native knees, including VAS pain, IKDC, and Tegner 

scores. 20 The elements that contribute to reaching the 

threshold patient-acceptable symptom condition for knee 

function, or IKDC PASS, were further examined (12). 
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Patients were asked if their knee extension range of 

motion had improved, remained the same, or gotten 

worse since their previous appointment. When 

necessary, patients were called by phone for a final 

check-in. Statistical Analysis: When necessary, 

categorical variables were analysed using the c2 (Chi-

square) test or the isher's exact test. All tests were two-

sided, and significant results were defined as P values 

below.04.  

Results 

30 patients undergoing posterior capsular release were 

found in the initial search. Concomitant 

unicompartmental knee arthroplasty was performed on 

one patient. As 99% of patients underwent physical 

therapy, 63% underwent knee bracing or casting, and 

35% underwent corticosteroid injection before 

necessitating surgical intervention, all patients failed 

nonsurgical care. The anterior cruciate ligament (ACL) 

restoration following ACL damage accounted for 58% 

of cases of extension deficiency. 40% of patients had 

previous anesthetic-assisted manipulation, and 49% had 

arthroscopic debridement. The average amount of time 

from the most recent surgery or injury to capsular release 

was 6.0 months (IQR: 3.2-11.8). 3 patients hadn't had 

any prior knee operations. The median extension before 

surgery was 14 (IQR: 9-24), but it quickly decreased to 1 

(IQR: 0-4) afterward (P .001). The median extension at 

the last follow-up was 0. (IQR: 0-3.4). Preoperative 

median flexion was 107.4 (IQR: 89-126.2), but 

postoperative median flexion was 134 (IQR: 109-139) (P 

.001).  

Table 1: Contains the aetiology, past surgical operations, and ROM results.  

Pathology Last Operation Time from 

Surgery to 

PCR (months) 

Extension Flexion Final 

follow-up Pre-op Post-op Pre-Op Post-op 

ACL injury Arthroscopic 

debridement, MUA 

17.5 15 0 135 135 46.4 

ACLR 8.5 10 0 120 135 13.8 

Arthroscopic 15.4 10 0 120 145 9.0 

Debridement 

Hardware removal 

51.7 15 0 100 100 53.4 

ACLR 7.4 15 -4 135 150 15.5 

Arthroscopicde 

bridement, MUA 

2.4 20 0 75 125 79.7 

ACLR 1.4 10 0 100 135 74.5 

ACLR 6.8 35 15 90 70 7.8 

ACLR 8.9 10 0 105 160 69.3 

ACL injury, 

lateral and 

medial 

ACLR, lateral and 

medial meniscus 

5.6 20 2 120 135 15.1 
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meniscus tear 

ACL injury and 

lateralmeniscus 

tear 

ACLR, lateral and 

medialmeniscectoy 

12.0 10 0 130 140 4.3 

ACL injury None (ACL injury 

treated non op) 

N/A 35 0 85 130 42.3 

Osteochondral 

lesion of 

lateral femoral 

condyle 

Arthroscopic 

debridement 

12.4 25 10 93 95 54.5 

54.5MPFL 

instability 

TTO 2.7 7 2 110 140 41 

PVNS Arthroscopic 

debridement 

4.3 30 2 90 110 50.9 

None (PVNS) N/A 25 5 90 129 71.8 

Tibial fracture Arthroscopic 

debridement 

2.7 15 0 120 140 38.6 

ACL injury Arthroscopic 

debridement 

11.3 10 5 125 135 123.1 

Osteochondritis 

dissecans 

Arthroscopic 

debridement, MUA 

10.0 20 3 100 111 147.2 

Post-

arthroscopic 

infection 

I & D 1.4 25 -5 55 96 6.8 

Tibial/Fibular 

fracture 

ORIF tibial plateau 

fracture 

11.6 15 6 135 140 3.0 

ACL injury, 

medial and 

lateral meniscus 

tear 

MUA 9.9 17.4 1.8 108.1 127.3 44.2 

At the time of posterior capsule release, 17 patients 

underwent arthroscopic debridement, four patients had 

cyclops lesions removed, two underwent synovectomy, 

three underwent chondroplasty, two underwent ACL 

graft resection, and two underwent hardware removal. 

The majority of patients (93%) said they kept their 

extension range of motion at a median. For recalcitrant 

loss of extension, 13% patients needed extra 

intervention. At the time of the last follow-up, 2 patients 

had MUA, 1 had revision arthroscopic debridement with 
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medial and lateral retinacular releases, and 1 had 

revision posterior capsular release and had undergone 

total knee arthroplasty. The patient who underwent a 

through-knee amputation had prolonged pain, limited 

range of motion, and functional limitations. 85% of the 

patients with native knees had PROs, with an average 

score of 3.6. (range: 0.2-12.2). For PROs, 2 patients 

could not be reached. Patients who experienced 

extension deficit due to ACL-related pathology reported 

substantially higher IKDC (80 vs 51.2; P 0.007) and 

Tegner (5.7 vs. 0.3) scores at final contact. 0.1 vs 1.7; P 

0.007; use: 1.2 vs 4; P 0.004) scores with lower VAS 

pain ratings (rest: 1.2 vs 4; P 0.004) when compared to 

patients with various etiologies of extension deficiency. 

Additionally, more patients with ACL-related pathology 

(7/10) than with other etiologies of extension deficit 

(1/8) (72.6% vs 1%; P 0.002) met the PASS criterion for 

IKDC score.  

Discussion 

The main outcome of this study is that in situations of 

persistent extension deficiency of the knee, arthroscopic 

posterior capsular release is an effective method to 

restore knee function, lessen pain, and enhance range of 

motion. At the last follow-up, 93% of patients—all but 

one—reported retaining the improvement in knee 

extension. The most frequent cause of posterior capsular 

contracture in this study was ACL reconstruction after 

injury (58%), and patients with this condition had better 

subjective outcomes in terms of pain and function than 

those with other causes of capsular contracture at final 

follow-up. For the patient to be satisfied and for the knee 

to function normally, terminal knee extension must be 

regained. According to Sachs et al., loss of 10 percent of 

extension is poorly tolerated, loss of 5 percent of 

terminal extension can cause gait irregularity and lead to 

patellofemoral soreness with light walking (18). With a 

mean duration to capsular release of 8.0 months in the 

current investigation, nonoperative treatment was 

exhausted in all patients. Additionally, a few patients in 

this sample had unsuccessfully undergone previous 

intra-articular surgical intervention, such as debridement. 

According to La Prade et al., effectiveness with release 

is a therapy for persistent cases. They analyzed a similar 

group of patients who had failed various conventional 

treatment modalities. The choice between open 

capsulotomy and arthroscopic release, or a mix of the 

two, while performing surgical intervention for posterior 

capsular contracture, is another factor to take into 

account. In a study of 12 patients with chronic flexion 

contracture following ACL reconstruction, Tardy et al. 

found that both arthroscopic and open posterior release 

improved terminal extension (20) Similar to this, 

improvements in terminal extension utilising just 

arthroscopic intervention were described by Wierer et al. 

and LaPrade et al (19,21) The current study contributes 

to this body of work by successfully utilising an all-

arthroscopic method. Even though they are more 

technically difficult, arthroscopic treatments typically 

result in shorter recovery times, less postoperative 

discomfort, and a lower risk of complications than open 

procedures (22). All things considered, arthroscopic 

posterior capsular release combined with thorough 

physiotherapy is a successful treatment choice for 

patients of persistent extension deficit following 

ineffective nonoperative care. 

Conclusion 

Pain can be well managed and terminal extension can be 

restored with arthroscopic posterior capsular release for 

intractable flexion contracture. With a 13% reoperation 

rate, the majority of patients (93%) had their 
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postoperative extension improvement still present at the 

time of final follow-up. 
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