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Repair of the rotator cuff tear is a joint-tightening procedure that can worsen joint stiffness. This paradoxical phenomenon complicates 
treatment of rotator cuff tear with joint stiffness. As a result, there is controversy about how and when to treat joint stiffness. As many 
treatments have been published, this review discusses the latest findings on treatment of rotator cuff tear with joint stiffness. 
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INTRODUCTION 

Rotator cuff tear is often accompanied by shoulder stiffness for 
various reasons [1,2]. Pain from the cuff lesion followed by joint 
disuse and secondary muscular weakness can lead to shoulder 
stiffness [3]. The treatment strategy for rotator cuff with con-
comitant stiffness can be paradoxical [1]. To promote proper 
healing of the repaired tendon, secure protection and immobili-
zation after the surgery are crucial; however, constant range of 
motion (ROM) exercise is needed to prevent stiffness. In addi-
tion, repair of the torn cuff can exacerbate stiffness because it is 
a joint-tightening procedure, and postoperative immobilization 
is important for healing of the repaired tendon [4]. There is no 
concrete consensus on managing patients having both rotator 
cuff tear and shoulder stiffness. This review was performed to 
comprehensively summarize the latest knowledge on treatment 
of rotator cuff tear with joint stiffness. 
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DEFINITION AND ETIOLOGY 

The term “frozen shoulder” was first mentioned by Codman [5] 
as being difficult to define, treat, and explain. The members of 
the Upper Extremity Committee of the International Society of 
Arthroscopy, Knee Surgery and Orthopaedic Sports Medicine 
recently introduced a consensus on the definition of this pathol-
ogy [6]. According to these authors, the term “stiff shoulder” is 
used in all patients with restricted ROM, and etiology can be di-
vided into primary or secondary causes. “Frozen shoulder” 
should be used exclusively as a term to describe the primary id-
iopathic stiff shoulder that occurs regardless of trauma or spe-
cific shoulder disease. Secondary stiff shoulder is used to de-
scribe shoulder stiffness with a cause, such as trauma, surgery, 
or shoulder disease. In this review, we presume the term “stiff 
shoulder” as secondary stiff shoulder, as it is combined with ro-
tator cuff tear. 
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TREATMENT FOR ROTATOR CUFF 
TEAR WITH JOINT STIFFNESS 

Traditionally, ROM recovery was achieved before surgical repair 
of a torn cuff [4]. Some studies have insisted on achieving full 
ROM recovery before surgical treatment [1,7]. Kang [8] asserted 
that early operation was not needed because the symptoms of ro-
tator cuff tear may not manifest in patients with rotator cuff tear 
and concomitant adhesive capsulitis. Therefore, sufficient fol-
low-up should be considered for adhesive capsulitis after resto-
ration of shoulder motion [8]. 

However, non-surgical treatments for shoulder stiffness in-
cluding stretching, exercise, and manipulation are known to im-
prove scapulothoracic motion rather than glenohumeral joint 
motion [9]. Moreover, there is a concern that ROM recovery be-
fore surgical treatment of rotator cuff tear may deteriorate the 
condition of the tear, progress muscle atrophy, or produce fat de-
generation [10-12]. In fact, there is a possibility that a repairable 
cuff tear may progress to an irreparable tear during preoperative 
rehabilitation [13]. 

According to Oh et al. [14], moderate preoperative shoulder 
stiffness did not affect clinical outcome in arthroscopic capsular 
release with manipulation during rotator cuff repair. In other 
studies, there was no significant difference between a group that 
underwent capsular release simultaneous with rotator cuff repair 
and a group that performed rotator cuff repair after ROM recov-
ery [15,16]. In addition, several authors have reported satisfacto-
ry results through single-stage treatment for rotator cuff tear and 
joint stiffness [2,14,17,18]. According to Cho and Rhee [2], ma-
nipulation was performed concurrent with rotator cuff repair, 
and all groups showed good results. Although the stiffness pa-
tients who performed manipulation took longer to recover ROM 
than those without stiffness, the final outcomes were similar to 
those in patients without stiffness [2]. 

Recently, Kim et al. [3] evaluated, in their prospective compar-
ative study, the outcomes of rotator cuff tear with concomitant 
shoulder stiffness. Specifically, Kim et al. [3] compared immedi-
ate surgery in group I versus delayed surgery after 6 months of 
nonoperative treatment in group II. The author showed signifi-
cant improvement in ROM and functional scores in both groups 
at the last follow-up. Moreover, no statistical differences were 
found in clinical scores (Fig. 1) and ROM, except for internal 
rotation at 3 and 6 months postoperatively (Fig. 2). Given the 
lack of benefit to preoperative physical therapy, the authors rec-
ommended early surgical treatment of rotator cuff tear with 
concomitant stiffness using a simultaneous capsular release 
method [3]. 

In the case of manipulation under anesthesia (MUA), compli-
cations such as fracture, dislocation, osteochondral fracture, ro-
tator cuff tear, anterior labral detachment, superior labral anteri-
or and posterior (SLAP) tears, and radial nerve injury may oc-
cur [4]. MUA is effective in improving forward elevation and 
abduction but is limited in rotation; further, a prior study sug-
gests that fracture can be caused by torsional force [19]. Chuang 
et al. [20] mentioned that forward flexion and external rotation 
were improved in the capsular release group compared to the 
MUA group. According to some authors, simultaneous ar-
throscopic capsular release can be performed with repair of the 
torn cuff and improvement of arthroscopic technique. Ar-
throscopic capsular release has an advantage of meticulous exci-
sion or release of the capsule, but also can be an appropriate 
method for one-stage treatment of rotator cuff tear with joint 
stiffness [21,22]. 

ARTHROSCOPIC CAPSULAR RELEASE 

Arthroscopic capsular release is an effective treatment for refrac-
tory shoulder stiffness. However, there have been many debates 
regarding extent of disease, especially regarding the necessity of 
posterior capsular release [19]. Many studies have revealed that 
release of the rotator interval improves range of flexion and ex-
ternal rotation [18,23]. Several studies have shown that sub-
scapularis tendon, inferior capsule, or global capsule release im-
proves elevation and internal rotation, as well as external rotation 
[24,25]. Regarding the results of the posterior capsular release, 
there are some conflicting outcomes. According to the studies by 
Ide and Takagi [26] and Nicholson [27], posterior capsular re-
lease showed improvement in internal rotation. On the other 
hand, some clinical studies have reported no actual benefit from 
additional posterior capsular release. Snow et al. [19] suggested 
that additional posterior capsular release produced no significant 
difference compared to anterior capsular release. Chen et al. [28] 
reported similar results that extended posterior capsular release 
showed no advantage in function or ROM. According to the level 
I study by Kim et al. [23] that compared the result of arthroscop-
ic release of the anterior/inferior capsule and additional posterior 
capsular release, there was no significant differences in ROM and 
clinical outcomes after at least 12 months of follow-up. In addi-
tion, Kim et al. (unpublished data) recently tested this suggestion 
through histologic study. They evaluated anterior and posterior 
glenohumeral joint capsule tissues from patients with rotator cuff 
tear who underwent arthroscopic capsular release for shoulder 
stiffness along with rotator cuff repair. Patients who underwent 
arthroscopic rotator cuff repair without stiffness were enrolled as 
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controls. The gene expression of collagen I and III; fibronectin; 
extracellular matrix (ECM); basic fibroblast growth factor; trans-
forming growth factor beta; connective tissue growth factor; ma-
trix metalloproteinases (MMPs)-1, MMPs-2, and MMPs-9; tissue 
inhibitors of metalloproteinase (TIMP)-1 and TIMP-2; intercel-
lular adhesion molecule 1, interleukin-1 and tumor necrotizing 
factor-alpha were analyzed using real-time reverse transcription 
polymerase chain reaction. The expression levels of collagen I 
and III were significantly higher in the anterior capsule com-
pared to those of the posterior capsule and control (Fig. 3). The 
levels of fibronectin, ECM, MMP-2, and MMP-9 in the anterior 
capsule were significantly higher than those in the posterior cap-
sule (Fig. 4). Kim et al. (unpublished data) concluded that a more 
intense fibrogenic process occurs in the anterior capsule com-
pared to posterior and normal capsule tissues, and treatment 
should be focused on release of the anterior capsule while that of 
the posterior capsule can be selectively performed. 

SURGICAL TECHNIQUE 

The patient is placed either in the lateral decubitus position or in 
the beach-chair position, depending on surgeon’s preference. In 
cases of lateral decubitus position, the position of the arm varies 
from 60° to 70° of abduction and 15° to 20° of forward flexion 
[15]. Capsular release begins with treatment of the rotator inter-
val and middle glenohumeral ligament via 3.0-mm 90° electro-
cautery through the anterior portal [15,19,23]. Anterior capsular 
release begins below the biceps origin, preserving the glenoid la-
brum. Without violating the subscapularis tendon, capsular re-
lease is performed to the 7-o’clock (right) or 5-o’clock (left) posi-
tion involving both the anterior and posterior bands of the infe-
rior glenohumeral ligament [15,23,28]. For an easier approach to 
the inferior and posterior capsules, the working portal is switched 
to the posterior portal [15]. To avoid axillary nerve damage, cap-
sular release should be performed just off the glenoid rim with-
out violating the glenoid labrum. The closest distance between 

Fig. 1. Functional scores: (A) pain visual analog scale (VAS), (B) American Shoulder and Elbow Surgeons (ASES), (C) Simple Shoulder 
Test (SST), and (D) Constant. All scores improved after surgery in both groups. No significant differences between groups were seen at any 
time point. 
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the axillary nerve and the glenoid, ranging from 10 to 25 mm, 
was observed with the arm in the neutral position, and the 
greatest distance was noted with the arm in an abduction-neu-
tral position [29]. Release of the coracohumeral ligament and 
the subscapularis is performed with the camera in the lateral 
portal viewing the anterior portion of the subdeltoid space. The 
anterior portal is used as a working portal. Using the electrocau-
tery device, the base of the coracoid process is located. The part 
of the coracohumeral ligament that originates from the coracoid 
process and extends to the rotator interval is mostly removed 
during the process of rotator interval tissue removal. However, 
the coracohumeral ligament extends to the superior part of the 
subscapularis muscle and covers a broad area of the anterior 
surface of the subscapularis. For complete release of the coraco-
humeral ligament, thorough examination and debridement of 
the anterior and superior portions of the subscapularis are re-
quired [15]. 

Fig. 2. Passive range of motion (forward flexion [A], external rotation with at side [B] and with abduction [C], and internal rotation [D]) was 
improved after surgery in both groups. There were no significant differences between the two groups, except for internal rotation (D) at 3 and 
6 months. *P < 0.05.

Fig. 3. Gene expression of collagens I and III in the glenohumeral 
joint capsule. *P<0.05.
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POSTOPERATIVE REHABILITATION 

The incidence of shoulder stiffness after rotator cuff repair is re-
ported to be 4.9%–32.7% [30,31]. Such joint stiffness may be as-
sociated with tear morphology, postoperative immobilization, 
glenohumeral adhesion, capsular contracture, or underlying pre-
disposing patient comorbidities such as diabetes [6]. To mini-
mize the incidence and duration of postoperative stiffness, vari-
ous methods were proposed for postoperative rehabilitation. 
There are many studies about postoperative rehabilitation after 
rotator cuff tear, though few are comparative studies relating to 
preoperative rotator cuff tear and concomitant stiffness. In most 
studies about postoperative rehabilitation, preoperative shoulder 

stiffness patients were excluded because of restriction of vari-
ables. As few studies have investigated postoperative rehabilita-
tion of preoperative shoulder stiffness, the inclusion and exclu-
sion criteria of each study were mentioned herein.  

Early passive motion has historically been considered the es-
tablished protocol to reduce adhesion and stiffness after rotator 
cuff surgery [32]. Li et al. [33] suggested that continuous passive 
motion after rotator cuff injury in rabbits promotes basic fibro-
blast growth factor expression, contributing to tendon recovery 
by inducing type III collagen synthesis at the tendon-bone inter-
face in the early stages of supraspinatus tendon recovery. Accord-
ing to Cuff and Pupello [34] in their randomized controlled 
study, early passive motion may help to quickly recover ROM, 

Fig. 4. The gene expression of inflammatory, fibrogenic, and growth factors in the anterior and posterior capsules as well as control tissue. 
ECM: extracellular matrix, bFGF: basic fibroblast growth factor, cTGF: connective tissue growth factor, MMP: matrix metal, TGF: tumor nec-
rotizing factor, TIMP: tissue inhibitors of metalloproteinase, ICAM: intercellular adhesion molecule, IL: interleukin. *P<0.05.

0.45

0.30

0.15

0

0.00006

0.00004

0.00002

0

0.0020

0.0015

0.0010

0.0005

0

0.04

0.03

0.02

0.01

0
Fibronectin

0.016

0.012

0.008

0.004

0
MMP-1

0.040

0.030

0.020

0.010

0
TMP-1 TMP-2

0.12

0.09

0.06

0.03

0
MMP-2

0.006

0.005

0.003

0.002

0
MMP-9

0.0024

0.0020

0.0016

0.0012

0.0008

0.0004

0
TGF-ß

0.0008

0.0006

0.0004

0.0002

0
ICAM1

0.00016

0.00012

0.00008

0.00004

0
IL-1

0.00008

0.00006

0.00004

0.00002

0
TGF-α

ECM bFGF cTGF

■ Control    ■ Anterior capsule    ■ Posterior capsule

113https://doi.org/10.5397/cise.2020.00143

Clin Shoulder Elbow 2020;23(2)109-116



and forward elevation is improved six months after surgery, al-
though patients with accompanying adhesive capsulitis at the 
time of rotator cuff repair were excluded. However, their study 
showed no statistical difference between early and delayed reha-
bilitation 1 year after surgery. Arndt et al. [35] compared imme-
diate passive motion and immobilization after arthroscopic rota-
tor cuff repair in a prospective randomized study. In their study, 
although preoperative stiffness was not mentioned as an exclu-
sion criterion, the preoperative group had a mean ROM of 174° 
and 170°, respectively, and early passive motion showed better 
functional results with no significant difference in healing of the 
repaired rotator cuff tendon [35]. 

Conversely, some recent studies have reported that delayed 
motion has benefits in clinical and biological outcomes. Son-
nabend et al. [36] reported that, at four weeks after surgery, the 
rotator cuff repair site was still in the early healing phase and re-
mained histologically immature. Gimbel et al. [37] also suggested 
that delayed motion in the rat model increases the organization 
of collagen fibers, which subsequently improves tendon to bone 
healing. Parsons et al. [38] documented favorable outcomes of 
slower rehabilitation after arthroscopic rotator cuff repair. In 
their study, all patients underwent full-time sling immobilization 
without formal therapy for 6 weeks after arthroscopic rotator cuff 
repair. At 6 to 8 weeks after operation, the patients were allocated 
into two groups. They categorized patients as “stiff ” if they 
demonstrated forward elevation less than 100° and external rota-
tion less than 30° passively; all others were designated as “non-
stiff.” There was no significant difference in mean ROM, func-
tional scores, or retear rate. They concluded that sling immobili-
zation for 6 weeks after arthroscopic rotator cuff repair did not 
result in increased long-term stiffness and may improve the rate 
of tendon healing [38]. Recently, Kim et al. [39] suggested that 
early passive motion exercise is not mandatory after arthroscopic 
repair of small to medium-sized full-thickness rotator cuff tears, 
and postoperative rehabilitation can be modified to ensure pa-
tient compliance. In their study, patients were instructed to wear 
an abduction brace for 4 to 5 weeks after surgery and to start ac-
tive-assisted shoulder exercise after brace weaning. Group I con-
ducted movement three to four times per day during the abduc-
tion brace-wearing period, and group II was allowed no passive 
motion during the same period. There was no statistical differ-
ence in ROM, function score, or tear rate between the early pas-
sive motion group and delayed motion group at 1 year follow-up 
in a prospective randomized study, although patients with preop-
erative shoulder stiffness were excluded [39]. Therefore, the au-
thor recommended that the postoperative rehabilitation protocol 
be individualized according to patient condition. 

CONCLUSION 

Several treatment strategies can be considered when treating ro-
tator cuff tear with joint stiffness. One-stage treatment, namely 
simultaneous procedures for joint stiffness and repair of the torn 
cuff, seems to be an effective treatment considering the time re-
quired and clinical results. It is also conceivable that arthroscopic 
capsular release is a useful technique for treating stiffness. When 
performing arthroscopic capsular release, good results can be ob-
tained even if only anterior and anteroinferior capsules are re-
leased. The rehabilitation program can be individualized accord-
ing to patient compliance. 
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