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ABSTRACT 

Aim: The aim of this study was to determine and compare the effects of early and delayed 

passive joint rehabilitation protocol on functional and quality of life outcomes in patients 

following arthroscopic rotator cuff repair (RCR). 

Material and Methods: A total of 202 patients who underwent arthroscopic RCR were 

included into the study. Ninety eight patients who started the rehabilitation program just after 

the arthroscopic RCR were comprised as early rehabilitation (ER) group, while 104 patients 

whose shoulder joint motion was not allowed for 3 weeks after surgery as delayed 

rehabilitation (DR) group. Demographic characteristics, preoperative and postoperative 

American Shoulder and Elbow Surgeons (ASES) score, Constant Murley (CM) score, visual 

analogue scale (VAS), and the 36-item Short Form Health Survey (SF-36) scores were 

evaluated. 

Results: There was no significant difference between the ER and the DR groups in terms of 

improvement of ASES, CM, VAS and SF-36 scores after arthroscopic RCR. There was no 

difference between two groups in terms of complications such as re-tear, frozen shoulder and 

infection that developed during the follow-up period. Both rehabilitation protocols were found 

to have a similar effect on patient-reported outcomes. 

Conclusion: At a mean follow-up time of 13 months, early and delayed onset postoperative 

rehabilitation programs are associated with similar functional and quality of life outcomes, and 

complication rates. Therefore, DR can be preferred primarily in patients with large tears. ER 

can be an option for the patients with small tears who has anticipation of early return to work 

and daily life. 

Keywords: Shoulder; arthroscopy; rotator cuff injuries; rehabilitation. 

 

 

 

 

ÖZ 

Amaç: Bu çalışmanın amacı, artroskopik rotator manşet onarımını (RMO) takiben hastalarda 

erken ve ertelemeli pasif eklem rehabilitasyon protokolünün fonksiyonel sonuçlar ve yaşam 

kalitesi üzerindeki etkilerini belirlemek ve karşılaştırmaktır. 

Gereç ve Yöntemler: Çalışmaya artroskopik RMO uygulanan toplam 202 hasta dahil edildi. 

Artroskopik RMO'dan hemen sonra rehabilitasyon programına başlayan 98 hasta erken 

rehabilitasyon (early rehabilitation, ER), ameliyat sonrası 3 hafta omuz eklem hareketine izin 

verilmeyen 104 hasta ise gecikmiş rehabilitasyon (delayed rehabilitation, DR) grubunu 

oluşturmaktaydı. Demografik özellikler, ameliyat öncesi ve ameliyat sonrası Amerikan Omuz 

ve Dirsek Cerrahları (American Shoulder and Elbow Surgeons, ASES) skoru, Sabit Murley 

(Constant Murley, CM) skoru, görsel analog skala (visual analogue scale, VAS) ve 36 

maddelik Kısa Form Sağlık Anketi (SF-36) skorları değerlendirildi. 

Bulgular: Artroskopik RMO sonrası ASES, CM, VAS ve SF-36 skorlarının iyileşmesinde ER 

ve DR grupları arasında anlamlı bir fark saptanmadı. İki grup arasında takip süresince gelişen 

tekrar yırtık nüksü, donuk omuz ve enfeksiyon gibi komplikasyonlar açısından fark yoktu. Her 

iki rehabilitasyon protokolünün de hasta tarafından bildirilen sonuçlar üzerinde benzer bir 

etkiye sahip olduğu görüldü. 

Sonuç: Ortalama 13 aylık bir takip süresinde, erken ve gecikmiş başlangıçlı postoperatif 

rehabilitasyon programları, benzer fonksiyonel ve yaşam kalitesi sonuçları ve komplikasyon 

oranları ile ilişkilidir. Bu nedenle DR, özellikle büyük yırtıklara sahip hastalarda öncelikli 

olarak tercih edilebilir. ER, işe ve günlük hayata erken dönüş beklentisi olan küçük yırtıklara 

sahip hastalar için bir seçenek olabilir. 

Anahtar kelimeler: Omuz; artroskopi; rotator manşet yaralanmaları; rehabilitasyon. 
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INTRODUCTION 

In the treatment of patients undergoing rotator cuff repair 

(RCR), physical therapy is generally an important 

component (1). The purpose of rehabilitation after RCR is 

to prevent re-rupture, reduce pain, increase range of motion 

(ROM) and return to normal functional activities as soon as 

possible (2). The effects of rehabilitation techniques on 

postoperative recovery have been increasingly considered 

(3,4). It has been stated that the timing of rehabilitation 

programs is important for early joint movement acquisition 

and strengthening (5). There is a consensus that early onset 

of passive ROM reduces the risk of joint stiffness and 

provides earlier functional activity gain (6). However, it has 

been emphasized that this rehabilitation can put excessive 

stress on the repair area and increase the risk of anatomical 

failure (7). Due to concerns about tendon healing, delayed 

rehabilitation protocol with early immobilization has 

started to gain popularity (8). It is thought that delayed 

rehabilitation protocols can prevent situations that may 

adversely affect tendon healing such as micro-motion and 

cavity formation in the repair area. However, delayed joint 

motion may increase the risk of joint stiffness after surgery 

and potentially delay the return of shoulder function (9). 

Because of these conflicting findings, there is no definitive 

consensus on the initiation of a rehabilitation after RCR (3). 

The aim of this study is to determine and compare the 

effects of early-onset passive joint rehabilitation and late-

onset rehabilitation after immobilization on quality of life 

and clinical outcomes after arthroscopic RCR. 

 

MATERIAL AND METHODS 

Following the approval of Uludağ University Clinical 

Research Ethics Committee (08.07.2020, 12/12), archive 

records were retrospectively reviewed, and 237 patients 

who underwent arthroscopic RCR due to full-thickness 

isolated supraspinatus rupture between January 2017 and 

January 2020 were identified. Early rehabilitation (ER) 

was applied to 125 of the patients and delayed 

rehabilitation (DR) was applied to 112 of them. Twenty 

four patients with an L or inverted L-shaped tear pattern, 

associated labral pathology, glenohumeral arthritis, 

cervical spine pathologies, or degenerative joint diseases 

were excluded. Of the remaining 213 patients, 11 were 

excluded due to follow-up incompatibility. Subsequently, 

202 patients aged between 18-70 years, with full thickness 

isolated supraspinatus tendon rupture on magnetic 

resonance imaging (MRI) and confirmed arthroscopically 

by isolated full-thickness crescent-shaped supraspinatus 

rupture of the rotator cuff were included (Figure 1). 

Postoperative Rehabilitation Protocols 

All operations were performed using the same surgical 

technique and patients were referred to two different 

rehabilitation protocols. 

Early rehabilitation (ER): After the arthroscopic RCR, 

they immediately started the rehabilitation program. On 

the postoperative 1st day, passive shoulder exercises were 

initiated as much as the patients could tolerate. Pendulum 

exercises were initiated at the first week. Passive shoulder 

joint exercises have been continued under the supervision 

of a physiotherapist until the 6th week. The patients were 

advised to continue their exercises at home in sets of 10, 5 

times a day. Active shoulder motions were allowed at the 

end of the 6th week and strengthening exercises were 

started at the 3rd month. When not exercising, a shoulder 

arm sling was used in the neutral position for the first 6 

weeks. 

Delayed Rehabilitation (DR): Shoulder joint motion was 

not allowed for 3 weeks after arthroscopic RCR, but elbow 

and wrist joint movements were allowed. After 3 weeks, 

passive shoulder exercises were initiated for the patients to 

the extent that they could tolerate, and pendulum exercises 

were started. The patients were advised to continue their 

exercises at home in sets of 10, 5 times a day. Active 

shoulder motions were allowed after the 6th week and 

strengthening exercises were started at the 3rd month. A 

shoulder arm sling was used for all patients in the neutral 

position for the first 6 weeks. 

Evaluation of Demographic and Clinical Findings 

In both groups, age, gender, operated side, status of 

dominance in surgical side, duration of shoulder 

symptoms, follow-up period, tear size, working status, tear 

chronicity (<3 months acute, >3 months chronic) and 

complications (frozen shoulder, re-tear, infection) were 

compared. Rotator cuff rupture was classified by using 

MRI. According to DeOrio and Cofield classification; 

tears of 1 cm and less were classified as small, 1-3 cm 

medium, 3-5 cm large tears, and massive tears greater than 

5 cm (10). The results of the American Shoulder and 

Elbow Surgeons (ASES) score, constant Murley (CM) 

score, visual analogue scale (VAS), and the 36-item Short 

Form Health Survey (SF-36) questionnaire recorded by an 

independent observer were used in clinical evaluation. 

 
 

 
Figure 1. Flowchart of the study design, exclusion steps 

and the numbers of excluded patients 
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Surgical Technique 

All patients were operated by two experienced surgeons 

under general anesthesia in beach chair position. 

Diagnostic arthroscopy was initially performed to assess 

the size of the rotator cuff tear, any lesions in the biceps 

tendon, and other associated lesions. Radiofrequency 

cauterization and adrenaline-supplemented irrigation fluid 

were used for bleeding control, and systolic blood pressure 

was controlled by anesthesiology. The fluid pressure was 

kept at an average of 40 mmHg with the arthroscopic pump. 

Rotator cuff repair was performed by using a 

Smith&Nephew (London, UK) TWINFIX® suture anchor 

with an ULTRABRAID® suture or a FOOTPRINT PK® 

suture anchor. Following RCR, the anterior aspect of the 

coracoacromial ligament was released in 76 patients, and 

subacromial decompression was performed in 113 patients. 

Statistical Analysis 

The mean, standard deviation, frequency and percentage 

values were used in the descriptive statistics. Kolmogorov-

Smirnov test was used to evaluate distribution of the data. 

Independent samples t test was used to compare 

quantitative data, and Pearson chi-square or Fisher’s exact 

test was used to compare qualitative data between groups. 

Pre till postoperative changes were evaluated by using 

two-way repeated measures analysis of variance. All 

statistical analyzes were performed by using SPSS v.24 

(SPSS Inc., Armonk, NY) statistical package, and p values 

<0.05 were considered as statistically significant. 

 

RESULTS 

There were 98 (52 female/46 male) patients in the ER group 

and 104 (58 female/46 male) patients in the DR group. 

Follow-up time was 14.85±4.88 months in ER group, and 

13.14±4.25 months in DR group (p=0.006). The duration 

of the symptoms for the patients in ER group was 

6.44±2.51 months and 84 (85.7%) patients had chronic 

tears. In 60 (61.2%) patients, the tear was on the dominant 

side. The mean duration of symptoms in DR group was 

5.86±2.31 months. 85 (81.7%) patients’ tears in this group 

were chronic and 57 (54.8%) of them were on the dominant 

side. No significant difference was found in both groups in 

terms of age, gender distributions, working status, surgical 

side, status of dominance in surgical side, duration of 

symptoms, tear chronicity or tear size (Table 1). 

Mean preoperative ASES, CM and VAS values were 

41.76±7.26, 41.36±5.91 and 6.33±0.89 in ER group, 

respectively, while they were 43.09±7.02, 41.72±5.13 and 

6.06±0.78 in DR group. Mean postoperative ASES, CM 

and VAS values were 77.62±11.77, 76.92±11.82 and 

2.03±1.46 in ER group, respectively, while they were 

77.63±12.22, 77.48±11.64 and 1.99±1.31 in DR group. 

There were statistically significant improvements in ASES, 

CM, VAS, SF-36 scores in both groups. However, there 

was no significant difference between two groups in terms 

of preoperative and postoperative clinical scores (Table 2). 

 
 

Table 1. Demographics and disease-specific characteristics 

 
ER Group 

(n=98) 

DR Group 

(n=104) 
p 

Age (years), mean±SD 62.72±6.36 62.88±6.38 0.859 

Gender, n (%) 

       Female 

       Male 

 

52 (53.1) 

46 (46.9) 

 

58 (55.8) 

46 (44.2) 

 

0.699 

Working status, n (%) 

       No/Housewife 

       Officer 

       Worker 

       Retired 

 

20 (20.4) 

25 (25.5) 

22 (22.4) 

31 (31.6) 

 

19 (18.3) 

22 (21.2) 

28 (26.9) 

35 (33.7) 

 

0.844 

Injured side, n (%) 

       Right 

       Left 

 

53 (54.1) 

45 (45.9) 

 

48 (46.2) 

56 (53.8) 

 

0.260 

Injured side, n (%) 

       Dominant 

       Non-dominant 

 

60 (61.2) 

38 (38.8) 

 

57 (54.8) 

47 (45.2) 

 

0.356 

Tear chronicity, n (%) 

       Acute 

       Chronic 

 

14 (14.3) 

84 (85.7) 

 

19 (18.3) 

85 (81.7) 

 

0.444 

Tear size, n (%) 

       Small 

       Medium 

       Large 

 

24 (24.5) 

54 (55.1) 

20 (20.4) 

 

30 (28.8) 

53 (51) 

21 (20.2) 

 

0.770 

Duration of symptoms 

(months), mean±SD 
6.44±2.51 5.86±2.31 0.087 

Follow-up time 

(months), mean±SD 
14.85±4.88 13.14±4.25 0.006 

ER: early rehabilitation, DR: delayed rehabilitation, SD: standard deviation 

 

 

Table 2. Comparison of the clinical scores within and between the groups 

 ER Group (n=98) DR Group (n=104) 
pW pB 

 Preoperative Postoperative Preoperative Postoperative 

ASES score 41.76±7.26 77.62±11.77 43.09±7.02 77.63±12.22 <0.001 0.611 

CM score 41.36±5.91 76.92±11.82 41.72±5.13 77.48±11.64 <0.001 0.644 

VAS 6.33±0.89 2.03±1.46 6.06±0.78 1.99±1.31 <0.001 0.246 

SF-36       

Physical functioning 58.92±8.13 83.87±11.54 60.19±9.00 85.62±9.96 <0.001 0.584 

Role limitations due to physical health 16.58±15.20 73.72±15.80 21.44±18.32 76.44±15.11 <0.001 0.496 

Role limitations due to emotional problems 40.15±27.09 86.86±19.18 39.08±25.62 86.95±17.85 <0.001 0.747 

Energy/fatigue 29.94±10.7 75.00±13.86 30.67±11.27 75.52±14.26 <0.001 0.766 

Emotional well-being 32.73±12.21 66.36±17.38 34.69±11.41 68.73±17.14 <0.001 0.547 

Social functioning 27.99±9.63 72.96±13.37 28.81±10.82 73.55±12.95 <0.001 0.909 

Pain 22.75±9.98 73.96±21.50 23.85±9.72 75.68±19.40 <0.001 0.502 

General health 28.46±12.56 75.66±15.60 28.99±13.71 76.34±15.90 <0.001 0.623 

Health change 19.13±15.14 80.36±18.73 20.67±17.57 81.25±17.33 <0.001 0.838 
ER: early rehabilitation, DR: delayed rehabilitation, ASES: American Shoulder and Elbow Surgeons, CM: Constant Murley, VAS: Visual analogue scale, SF-36: 36-item 

Short Form Health Survey, pW: within group p value, pB: between group p value, descriptive statistics were given as mean±standart deviation 



Yıldız and Kızkapan Rotator Cuff Repair Rehabilitation Time 

 

 113 

 

Complications 

Superficial infection occurred in 5 (2.4%) of all patients. 

Of these, 2 (2.04%) were in ER group and 3 (2.94%) were 

in DR group (p=0.999). All patients recovered with 

systemic antibiotics and surgical debridement was not 

required for any of them. Frozen shoulder occurred in 16 

patients (7.9%) postoperatively; 6 (6.1%) of them were in 

ER group and 10 (9.6%) of them were in DR group 

(p=0.358). Re-tears occurred in 13 (6.4%) patients; 8 

(8.2%) of them were observed in ER group and 5 (4.8%) 

of them were in DR group (p=0.331). The rate of re-tear 

increased as the initial size of the tear increased. While no 

re-tear was observed in the small tear group, it was 

observed in 2 (1.9%) of medium tear and 11 (26.8%) of 

large tear groups (Table 3). 

 

DISCUSSION 

The most important finding obtained in this study is that 

no significant clinical and functional difference was found 

between ER and DR in mid-term follow-up after RCR. 

Currently, arthroscopic repair is widely used in the 

treatment of the rotator cuff tears. Physical rehabilitation 

after repair has a very important role in the recovery of 

patients (1). However, the timing of postoperative 

rehabilitation in these patients is still a matter of debate 

(8,11). In many studies, any important advantage or 

disadvantage of early or late-onset rehabilitation after 

arthroscopic RCR compared to each other could not be 

revealed (12-15). However, there are studies that prefers 

the ER protocol because it provides better range of motion, 

causes less shoulder stiffness and muscle atrophy, 

increases patient satisfaction and facilitates return to daily 

life (16,17). It was stated that patients who received a 

supervised early exercise program after RCR would 

benefit more in terms of shoulder function, pain reduction 

and range of motion compared to those who received a 

standard exercise program (18). In a review, it was 

reported that good clinical and functional results and range 

of motion were obtained in the early postoperative period 

with ER protocols, by the way similar results were 

achieved between 3-6 months with DR protocols (19). On 

the other hand, Longo et al. (20) achieved better clinical 

and functional results in patients with limited 

rehabilitation compared to patients who received early 

aggressive rehabilitation. Also Koh et al. (12) 

demonstrated that DR provides similar clinical outcomes 

without an increase in postoperative structural failure. The 

DR protocol after RCR is preferred due to the concern that 

early movement may adversely affect tendon healing from 

micro-movement and cavity formation in the repair area. 

However, delayed motion can increase the risk of joint 

stiffness after surgery and potentially delay the return of 

shoulder function (9). Some studies have indicated that the 

ER protocol after arthroscopic RCR increases the risk of 

re-tear, especially in patients with large tears between 3 cm 

and 5 cm (21,22). On the contrary, some authors found that 

there was no difference in terms of re-tear between ER and 

DR applied in patients with small and moderate size tears 

(5,23,24). In the review of Bakti et al. (25), it was stated 

that DR after RCR will reduce the risk of re-tear and 

provide improvement in subjective outcome measures. It 

has been emphasized that the stiffness that may be 

encountered in DR is insignificant compared to the clinical  

Table 3. Comparison of complications between the groups 

 
ER Group 

(n=98) 

DR Group 

(n=104) 
p 

Superficial infection 2 (2.04) 3 (2.94) 0.999 

Frozen shoulder, n (%) 6 (6.1) 10 (9.6) 0.358 

Re-rupture, n (%) 8 (8.2) 5 (4.8) 0.331 

Tear size, n (%) 

       Small (n=54) 

       Medium (n=107) 

       Large (n=41) 

 

0 (0.0) 

1 (0.9) 

7 (17.1) 

 

0 (0.0) 

1 (0.9) 

4 (9.8) 

 

 

ER: early rehabilitation, DR: delayed rehabilitation 

 

 

difficulties in re-tear. Unrelated to physical therapy after 

surgery, shoulder activity in the first 2 years after surgery 

was also associated with a higher risk of re-tear in patients 

who underwent RCR (26). Beneficial effects of a period of 

immobilization on the structural quality and strength of the 

healing tissue have been provided by animal model studies 

and that it is not detrimental to ROM (27,28). Kovacevic 

et al. (29) found that by reducing the load, the quality of 

tendon-bone healing increased. It was reported that 

immobilization plays a role in allowing healing and the 

natural phases of inflammation and proliferation (30). 

However, the healing process differs between animal 

models and human subjects. While the rotator cuff muscles 

of humans do not contract during passive ROM, these 

muscles contract unless the animals are under anesthesia. 

The rehabilitation initiation time after rotator cuff surgery 

is an important point in determining which benefits and 

side effects may occur. These contradictory findings lead 

to a lack of definitive conclusions as to whether early-onset 

rehabilitation protocols are harmful or beneficial after 

RCR (3). 

In present study, mean follow-up time was 13.97 months. 

The rate of re-tear during this period was 6.4%. This rate 

was significantly lower than the 20% to 90% re-rupture 

rate reported in previous studies (31). The data obtained in 

this study showed that re-tears may occur in both 

rehabilitation protocols in patients with large tears. Due to 

the absence of MRI or any other radiological evaluation 

after arthroscopic repair, the actual incidence of re-tear 

may be higher than detected. Asymptomatic partial re-

tears might have been missed. With postoperative control 

MRI and longer follow-up time, higher rates of re-tear may 

be detected. Also, there was no difference between the 

groups in terms of other postoperative complications such 

as superficial infection and frozen shoulder. Most studies 

showed comparable outcome scores, quite a few studies 

used a validated quality-of-life score. Mazzocca et al. (32) 

reported that there was a clinically significant difference 

between the early and late movement groups in their study 

using the WORC score. We used SF-36 for this purpose. 

There was no significant difference between ER and DR 

groups in terms of the preoperative ASES, CM, VAS and 

in all sub-scales of the SF-36 questionnaire. Similarly, 

there was no significant difference between the two groups 

in postoperative ASES, BM, VAS and all subscales of the 

SF-36 questionnaire. The improvements in all clinical 

scores in both groups were similar, suggesting that both 

rehabilitation protocols had similar effects on patient-

reported outcomes. Risk stratification can be applied to 

decide the best rehabilitation option for a particular patient. 
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Given that DR does not pose an additional risk for joint 

stiffness and has a lower potential for structural 

deterioration, it may be preferable for large, full-thickness 

tears for a more successful outcome. On the other hand, 

ER may be an option in a selected patient population with 

small tears with anticipation of early return to work and 

early return to daily life. 

To eliminate the risk of bias in the study, the presence of 

tears were confirmed on MRI images of each patient 

participating in the study by an independent blinded 

researcher. The adequacy of the repairs was confirmed by 

surgical video recordings. Then, clinical and functional 

scores of all patients were made by a blinded investigator. 

We think that this study model and the number of patients 

included in the study increase the power of the study. 

The limitations of this study are that the patients did not 

have pre- and postoperative range of motion 

measurements and had a relatively short follow-up period. 

Apart from this, postoperative MRI scanning was not 

performed to determine subclinical RCR failure. Longer 

follow-up, detailed post-rehabilitation ROM 

measurements, and detailed radiological examinations 

could reveal more information about the benefits and side 

effects of each protocol. 

 

CONCLUSION 

At a mean follow-up of 13 months, early and delayed onset 

postoperative rehabilitation programs are associated with 

similar functional and quality of life outcomes and 

complication rates. Therefore, delayed rehabilitation can 

be preferred primarily in patients with large tears. Early 

rehabilitation can be selected for a limited patient 

population with small tears with anticipation of early 

return to work and daily life. 
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