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A clinical condition characterized by chronic 
pain and progressive range of motion (ROM) deficits 
in the shoulder joint is traditionally known as adhe-
sive capsulitis (1). Some authors defined this situa-
tion as stiff shoulder and called primary idiopathic 
stiff shoulder as “frozen shoulder” (2). Although pre-
disposing factors such as diabetes, thyroid diseases, 
and smoking may exist, the cause of frozen shoulder 
(FS) is unknown and is not secondary to trauma or a 
specific shoulder disease (2). In addition, no signifi-
cant pathology other than the possible presence of 
osteopenia or calcific tendinitis is seen in radiograph-
ic evaluation (3).

FS is observed at a rate of about 2%–5% in the 
general population and generally affects women 
aged 40–60 years more frequently (4-7). The natural 
course of FS consists of three phases: freezing, fro-
zen, and thawing, and can last up to 2–3 years (8). Al-
though FS is a self-limiting pathology, chronic pain or 
stiffness may persist in about half of the patients, and 
full recovery may not be achieved (8,9). Although no 
consensus exists in the literature regarding its treat-
ment, oral medication, intra-articular injection, phys-
ical therapy, joint distension, and high-frequency 
ultrasound constitute nonoperative treatment meth-
ods (1,2). Success can be achieved with nonoperative 
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treatment in the majority of patients, but manipula-
tion under anesthesia (MUA) or arthroscopic capsu-
lar release (ACR) is recommended in refractory cases 
despite at least 6 months of nonoperative treatment 
(7,10).

MUA is a well-known and effective treatment 
option for refractory FS (11). However, some authors 
reported no significant difference in the clinical out-
comes between MUA and other treatment options 
(12,13). In addition, the complications of MUA such 
as proximal humerus fracture, rotator cuff tear, and 
brachial plexus palsy are known (10). Thanks to the 
rapid development of arthroscopic techniques, ar-
throscopic treatment of FS has become popular in 
the last decade. Faster recovery can be achieved with 
ACR compared with other treatment methods, and 
mid-term and long-term successful outcomes have 
been reported in the treatment of refractory FS with 
ACR (14,15).

The present study was aimed to compare the 
short-term clinical outcomes of MUA and ACR in re-
fractory FS treatment. It was hypothesized that ACR 
was associated with better clinical outcomes com-
pared with MUA.

MATERIAL AND METHODS

In this retrospective clinical study, patients who 
underwent surgical treatment during 2014–2017 for 
refractory FS were evaluated. The study data were 
retrieved from the archiving system consisting of pa-
tient files during the hospitalization, and follow-up 
cards were used in the outpatient clinic. The inclu-
sion criteria were defined as patients with refractory 
FS having a functional restriction of both active and 
passive shoulder motion and in whom no intrinsic 
or extrinsic shoulder pathology other than osteope-
nia was detected on the radiological examination of 
the glenohumeral joint. Refractory FS was defined 
as recalcitrant to nonoperative management (oral 
medications, physical therapy, and injections) for 
6 months and cases with restriction in the shoulder 
ROM compared with the contralateral side. Patients 
with rotator cuff tear, calcific tendinitis, shoulder os-
teoarthritis, posttraumatic or postsurgical etiology, 
incomplete patient records, and less than 6 months 
of follow-up, and patients whose shoulder functions 

were affected due to a musculoskeletal or neurologi-
cal disease were excluded from the study. MUA or 
ACR is applied as surgical treatment in refractory FS 
cases in the clinic. The patients who received MUA 
formed the MUA group, and the patients received 
ACR formed the ACR group. Thirty-two patients met 
the selection criteria and were included in the study. 
The MUA group comprised 17 patients, while the ACR 
group comprised 15 patients. Written informed con-
sent was obtained from each patient. The study was 
conducted in accordance with the principles of the 
Declaration of Helsinki.

MUA was applied under propofol anesthesia with 
manual mask ventilation while the patient was in the 
supine position. Preoperative ROM measurements 
were conducted after anesthesia before the proce-
dure. The scapula was fixed posteriorly, and forward 
flexion was applied gently first. Then, gradual ab-
duction was performed while the shoulder was sup-
ported by an assistant. Finally, external and internal 
rotation was realized. Following the manipulation, 
intra-articular injection (40 mg methylprednisolone, 
5 mL of lidocaine, and 5 mL of saline solution) was 
applied. ACR was performed in the beach chair po-
sition under general anesthesia. In the ACR group, 
preoperative ROM measurements were conducted 
after anesthesia before the procedure. Primarily, the 
posterior portal was used for imaging. After the diag-
nostic arthroscopy, the anterior release was applied 
with a radiofrequency device. The capsular release 
was continued from the anterosuperior to the in-
ferior side (6 o'clock position). An arthroscopic bas-
ket punch was used to avoid iatrogenic axillar nerve 
damage on the inferior side. Then, a posterior capsu-
lar release was performed using the anterior portal 
for imaging. Then, bursectomy was performed, and 
subacromial adhesions were released after passing 
the subacromial area. Finally, after the 360° capsular 
release, the ROM was controlled by applying forward 
flexion, abduction, external rotation, and internal ro-
tation. All patients were given analgesics and kept on 
an arm sling for pain control. Passive ROM exercises 
were started on the first postoperative day. The same 
rehabilitation protocol was used in both groups.

Age, sex, affected side, history of diabetes or 
thyroid disease, duration of preoperative symptoms, 
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and preoperative ROM were recorded. Patients were 
evaluated with ROM, American Shoulder and Elbow 
Surgeons (ASES) score (16), and visual analogue scale 
(VAS) pain score at the last follow-up. In the VAS pain 
score, 0 indicated “no pain” and 10 indicated “severe 
pain.” Vertebrae were enumerated for the quantitative 
analysis of internal rotation. Accordingly, between T1 
and T12 19-8, and L1 to L5 7-3, sacrum was numbered 
2 and buttock was numbered 1. Preoperative ASES 
and VAS pain scores were not available. Complica-
tions and reoperations were recorded. 

Statistical analyses

The SPSS 25.0 software package was used in the 
statistical analysis of the data. Categorical measure-
ments were expressed in numbers and percentages, 
and continuous measurements were expressed in 
mean and standard deviation values. The chi-square 
test or Fisher’s test was used in the comparison of cat-
egorical variables. Distributions were analyzed for a 

comparison of continuous measurements between 
the groups. The Student t test was used for variables 
with a parametric distribution and the Mann–Whitney 
U test for variables with a nonparametric distribution. 
P <0.05 indicated a statistically significant difference 
in all tests.

RESULTS
The mean age was 56.1 ± 6.8 and 55.7 ± 7.2 in the 

MUA and ACR groups, respectively, with no statisti-
cally significant difference between the two groups 
(P = 0.882). The two groups were found to be similar 
in terms of sex, affected side, duration of symptoms, 
presence of diabetes, and presence of thyroid disease 
(Table 1). The mean follow-up time was 17.3 ± 9.8 
months and 16.9 ± 9.1 months in the MUA and ACR 
groups, respectively, with no statistically significant 
difference between the two groups (P = 0.882). In both 
groups, forward flexion, external rotation, and inter-
nal rotation improved significantly compared with 
preoperative values (P < 0.001) (Table 2). At the final 

 Table 1 Preoperative patient demographics

MUA group

(n = 17)

ACR group

(n = 15)

P value

Age, mean ± SD, year 56.1 ± 6.8 55.7 ± 7.2 0.882

Sex

     Female/Male patients, n (%) 13/4 (76.5%) 11/4 (73.3%) 1.000

Affected side

     Right/Left, n 12/5 10/5 1.000

Duration of symptoms, mean ± SD, month 13.6 ± 4.3 14.1 ± 6.2 0.970

History of diabetes, n 6 6 1.000

History of thyroid disease, n 2 1 1.000

ACR, Arthroscopic capsular release; MUA, manipulation under anesthesia; SD, standard deviation.

 Table 2 Preoperative and postoperative range of motion

Forward flexion External rotation Internal rotation

Preoperative Postoperative Preoperative Postoperative Preoperative Postoperative

MUA 105.3 ± 11.4 157.5 ± 19.3 24.7 ± 9.1 51.5 ± 13.4 3.6 ± 2.0 10.3 ± 2.1

ACR 104.7 ± 14.3 158.6 ± 20.9 24.3 ± 9.6 52.3 ± 13.1 3.3 ± 1.9 10.6 ± 2.3

P 0.941 0.682 0.911 0.911 0.710 0.576

Values are expressed as mean ± SD.
ACR, Arthroscopic capsular release; MUA, manipulation under anesthesia; SD, standard deviation. 
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follow-up visits, the mean forward flexion, external ro-
tation, and internal rotation values were similar in the 
MUA and ACR groups (P > 0.576). At the last follow-up, 
the ASES score was 91.6 ± 4.9 points and 92.1 ± 5.8 
points in the MUA and ACR groups, respectively, with 
no significant difference between the two groups (P 
= 0.852). At the last follow-up, the VAS pain score was 
0.47 ± 0.7 and 0.40 ± 0.7 in the MUA and ACR groups, 
respectively, and the two groups were found to be 
similar (P = 0.737) (Table 3). One patient in the MUA 
group developed recurrent pain in the second post-
operative month. Early recurrent stiffness developed 
in one patient in the ACR group in the third postopera-
tive week. In the last follow-up of both patients, sat-
isfactory outcomes were obtained in terms of clinical 
scores and ROM. No revision surgeries and no serious 
complications such as infection, fracture, instability, 
and neurovascular injury were reported.

DISCUSSION 

The main finding of the present study was that 
MUA and ACR were similar in clinical scores, pain, and 
ROM in refractory FS. Farrel et al. reported the mean 
forward flexion of the 19 shoulders of the 18 patients 
treated with MUA as 168° and external rotation as 67° 
after an average of 15 years of follow-up (11). After 12 
years of follow-up, Kim et al. compared MUA and ACR 
and found that the mean forward flexion, external ro-
tation, and ASES scores in the MUA group was 167.6° ± 
5.2°, 73.0° ± 9.3°, and 89.1 ± 14.4, respectively (17). In 
the same study, these values were 166.3° ± 7.0°, 61.3° 
± 10.2°, and 84.7 ± 15.2, respectively, in the ACR group. 
Cvetanovich et al. reported the average forward flex-
ion, external rotation, and ASES scores as 156.2° ± 

16.1°, 56.8° ± 15.7°, and 97.0 ± 4.7, respectively, as a re-
sult of the 360° ACR they applied in the lateral decubi-
tus position with at least 2-year follow-up (14). Hence, 
the results of the present study were consistent with 
published findings.

Surgical treatment is recommended in refractory 
cases where nonoperative management results in at 
least 6 months due to the natural history of FS and 
the high success rate of nonoperative treatment (7). 
Which surgical treatment should be chosen is still con-
troversial; MUA and ACR are the two most preferred 
treatment options (2,10). Successful results of MUA, 
which is a well-known treatment, have been published 
in the short and long term; it has been emphasized 
that a rapid improvement can be achieved in ROM 
and functional outcomes with MUA (11,17,18). On the 
contrary, some authors reported no significant differ-
ence in terms of clinical outcomes between MUA and 
other treatment options (12,13). Kvimaki et al. showed 
that MUA and home exercise programs were related 
to similar outcomes and concluded that MUA was not 
superior to a home exercise program (13).

Successful results have been published in recent 
years after the widespread use of arthroscopic tech-
niques in the treatment of FS. Barnes et al. achieved 
significant and rapid improvements in ROM, pain, and 
shoulder functions starting from the first postopera-
tive week with ACR, and reported that this improve-
ment continued in 6, 12, and 24 weeks (19). Cveta-
novich et al. concluded that 360° ACR in FS treatment 
provided early and lasting improvement in ROM and 
excellent functional results with low complication and 
revision rates (14).

 Table 3 Postoperative outcomes

MUA group

(n = 17)

ACR group

(n = 15)

P value

Follow-up period, month 17.3 ± 9.8 16.9 ± 9.1 0.882

ASES score, points 91.6 ± 4.9 92.1 ± 5.8 0.852

VAS pain score, points 0.47 ± 07 0.40 ± 0.7 0.737

Values are expressed as mean ± SD.
ACR: Arthroscopic capsular release, ASES: American Shoulder and Elbow Surgeons, MUA: manipulation under anesthesia, 
SD: standard deviation, VAS: visual analogue scale.
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MUA is actually an uncontrolled release associ-
ated with potential complications such as fractures, 
dislocation, and brachial plexus injury (10). Hemar-
throsis, hemorrhage, and tearing of glenohumeral 
ligaments and capsule, rotator cuff tears, and labral 
tears are arthroscopically documented intra-articular 
effects of MUA (21,21). ACR provides precise and con-
trolled release of the capsule and ligaments, reducing 
the risk of traumatic complications that may occur due 
to the forces applied during manipulation. In addition, 
releasing with the radiofrequency device delays heal-
ing and prevents re-occurring adhesions (2). During 
inferior capsular release in ACR, care should be taken 
in terms of the risk of axillary nerve damage due to 
its anatomic location. Despite the potential disadvan-
tages of MUA and the potential advantages of ACR, 
the superiority of ACR over MUA in terms of clinical 
results has not been proven yet. Kim et al. compared 
MUA and ACR in refractory FS treatment; VAS pain 
score, ASES score, and forward flexion were reported 
to be significantly better at a 3-month follow-up in 
the MUA group compared with the ACR group, while 
the 12-month follow-up result showed that both the 
groups were reported to be similar in terms of these 
results (17). Lee et al. reported similar MUA and ACR 
in terms of clinical and functional outcomes as a re-
sult of a 3-month follow-up (22). Similarly, in the pres-
ent study, no significant difference was observed 
between MUA and ACR in refractory FS treatment. In 
this respect, the results of the present study were not 
compatible with the hypothesis. In addition, no seri-
ous major complication was observed in either group.

The present study had several limitations. Data of 
seven patients could not be included in the study due 
to its retrospective design. Preoperative data were 
similar between the two groups, although it was non-
randomized. Also, this study had small sample size. 
Prospective studies comparing ACR and MUA are lim-
ited in the literature.

CONCLUSIONS

Successful clinical and functional outcomes can 
be obtained with both MUA and ACR in the surgical 
treatment of refractory FS without major serious com-
plications. In the present study, no significant differ-

ence was found between MUA and ACR. Prospective, 
randomized, large-sample studies comparing MUA 
and ACR should be conducted in the future.
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