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Background: Frozen shoulder is a condition in which movement of the shoulder becomes restricted.
It can be described as either primary (idiopathic) whereby the aetiology is unknown, or secondary,
when it can be attributed to another cause. It is commonly a self-limiting condition, of approximately
1 to 3 years' duration, though incomplete resolution can occur. The aetiology of shoulder pain is
diverse and includes pathology originating from the neck, glenohumeral joint, acromioclavicular
joint, rotator cuff, and other soft tissues around the shoulder girdle. The most common source of
shoulder pain is the rotator cuff, accounting for over two-thirds of cases. Material and methods:
This was a prospective study with 50 patients coming to our OPD. Patients of all stages were
included and randomized into two groups. Group 1: Single Site Injection (SSI) group received
steroid injection through posterior approach and Group 2: Novel three-site ( NTS )group received
the same dose of steroid in diluted doses at three sites (posterior capsule, subacromial and
subcoracoid). The second sitting was repeated after 3 weeks. Both groups had received the same
physiotherapy. The patients were evaluated by the CONSTANT score at initial, 3 weeks, 6 weeks and
6 months. Results: Patients of Group 2 (NTS group) had significant pain relief and early
improvement in activities of daily living (p < 0.005) as compared to Group 1 (SSI Group). Also,
although there was an improvement in shoulder movements in both the groups but in Group 2 (NTS)
patients, early near-normal scores were attained and sustained even after 6 months. About 40% in
Group 1 (SSI) could not attain near-normal levels and had relapses. Conclusion: The Novel three-
site approach of steroid injections in frozen shoulder provides early recovery, better pain relief and
better improvement in shoulder function with fewer relapses.
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Background

Frozen shoulder is a condition in which movement of
the shoulder becomes restricted. Frozen shoulder
can be a primary or idiopathic when the aetiology is
unknown or it may secondary, when associated with
another systemic illness. By far the most common
association of a secondary frozen shoulder is
diabetes mellitus [1]. The incidence of frozen
shoulder in diabetes patients is reported to be
10%-36 [1-3]. The incidence of type 1 and type 2
diabetes is similar [2]. It is commonly a self-limiting
condition, of approximately 1 to 3 years duration,
though incomplete resolution can occur [4].
Although self-limiting, it can be extremely painful
and debilitating affecting the activities of daily living
[5]. and there may not be a complete resolution of
symptoms in a vast number of cases [6]. There are
multiple causes of shoulder pain and may be due to
pathology originating from the neck, glenohumeral
joint, acromioclavicular joint, rotator cuff, and other
soft tissues around the shoulder girdle. The most
common source of shoulder pain is the rotator cuff,
accounting for over two-thirds of cases [4]. Frozen
shoulder patients usually present in the sixth
decade of life, and onset before the age of 40 is
very uncommon [7]. The peak age is 56, and the
condition occurs slightly more often in women than
men (8). In 6-17% of patients, the other shoulder
becomes affected, usually within five years, and
after the first has resolved. The non-dominant
shoulder is slightly more likely to be affected [8].

The condition has a typical clinical course and
characteristically passes through three defined
stages, progressing

Over several years [8-13].

Stage 1(Acute Or Freezing Stage): Insidious in
onset. It consists of gradually increasing pain and
stiffness and lasts between 2 months and 9 months

[8].

Stage 2 (Frozen or Steady-State Stage): Loss of
range of motion is most pronounced in this stage
and it lasts between 4 months and 20 months.

Stage 3 ( Thawing or Recovery Stage): It is
characterized by resolution of pain and gradual
recovery and lasts between 5 months and 26
months [8,11].

Neiaser and Neviaser have described four stages
based on the arthroscopic appearance [13].

Stage 1 consists of the pre adhesive stage with
inflammatory synovitis and a full range of motion
but reports pain [13]. In his classification scheme,
stages 2-4 correspond to the classical stages 1-3 as
described by Codman [14]. The natural history of
this disorder is still poorly understood, and although
some researchers [8, 11]. have demonstrated full
recovery, others have shown that it can result in
long-term disability [10,15].

Various treatment modalities include benign neglect
[16]. oral non-steroidal anti-inflammatory drugs
(NSAIDs) [17]. oral corticosteroids [18]. GH intra-
articular corticosteroid injections [19].
interventional micro-adhesiolysis [20]. and various
physical therapies [21,22]. Non-surgical
interventions still are the mainstay of treatment.
Surgery (manipulation under anesthesia [23]. or
supraclavicular blocks [24]. arthroscopic capsular
release [25]. or hydrodialation [26]. and open
surgical release [27]. is less commonly indicated.

Most commonly performed procedure for frozen
shoulder is a steroid injection into the glenohumeral
joint followed by therapeutic shoulder exercises
[19].

Our study aims to compare the results of the short
and long-term efficacy of steroid injection by a
novel three-site (NTS) injection technique with the
single-site injection (SSI) technique.

Material and methods

This was a prospective study with 25 patients in
each group. All patients of the frozen shoulder of all
stages who attended our hospital between July 2018
-June 2020 were included in the study. All patients
who are fulfilling the Codman criteria were
evaluated with X-ray, ultrasound( in those cases
where MRI was not afforded by the patients) and
MRI( magnetic resonance imaging ) of the shoulder
to rule out secondary causes like rotator cuff
tendinosis, biceps tendinitis, calcification tendinosis
etc.

Inclusion criteria:
= Age- 30-60 years

= No previous joint infection

= Patient willing to comply with shoulder
physiotherapy

Exclusion criteria:
= Age>60 years and < 30 years
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= Associated co-morbidity
thyroid function

like DM, deranged

= Patient taking steroids and immunosuppressive
drugs

= Associated shoulder disorders

Patients were randomized into two groups. Group 1:
Single Site Injection (SSI) group received steroid
injection through posterior approach and Group 2:
Novel three-site ( NTS )group received the same
dose of steroid in diluted doses at three sites
(posterior capsule, subacromial and subcoracoid)

The test population consisted of 19 female (38%)
and 31 male (62%) patients. The right side was
involved in 28 (56%) of cases while the left was
involved in the remaining 22 (44%) of cases. All
cases were right hand dominant.
= In the SSI group, after painting and draping, a
single injection of 40 mg of methylprednisolone
acetate mixed with 2 ml of 2% lignocaine was
prepared and instilled through the posterior
approach (2 cm below and lateral to angle of
acromion directed towards coracoid).

= In the NTS group, the same solution was further
diluted with 8 ml normal saline and instilled at
three sites under all aseptic precaution (a)
Posterior site injection: it was given 2 cm below
and lateral to angle of acromion directed
towards coracoid. (b) Subacromial site injection:
it was above the spine directed towards the
acromioclavicular joint through supraspinatus
muscle and gradually internal rotating during (c)
Subcoracoid site injection: it was obtained by
running the needle on subscapularis surface
0.5-1 cm inferior and lateral to coracoid passing
towards the lateral third of coracoid, arm
externally rotated during instillation of steroid.

The second sitting was repeated after 3 weeks in
both the groups. Both groups had received the
same physiotherapy. The patients were evaluated by
CONSTANT score (annexure 1) at initial, 3 weeks, 6
weeks and 6 months.

Results

There was no significant difference in the baseline
values of the components of CONSTANT scores.
Patients in Group 2(NTS group) had a faster rate of
improvement and also attained near-normal scores.

01. Pain: The pain scores had significantly
improved at successive visits in both the
groups;

However, the improvement in pain scores was
much earlier and higher with the three-site
injection group (p < 0.0005).

01. Activities of daily living (ADL): it improved
significantly from the baseline values with
subsequent sittings in Group 2(NTS group) but
in Group 1( SSI group) significant
improvements occurred only after the second
sittings (after 3 weeks)

02. Range of Movement( ROM):

03. Flexion: improvement was comparable with
both the groups at all visits.

04. Abduction and External rotation: the
improvement was less in Group 1(SSI group) as
compared to Group 2 (NTS group) (p<0.0005).

05. Power: No significant improvement was found
in both groups.

06. No complication was noted in any group in our
study.

No complication was noted in any group in our
study.

Table-1: Age distribution in each group

Group 1 (Single Site Group 2 (Novel Site

Injection ) Injection)

Frequency Frequency
30-40 5 20 7 28
years
40-50 12 48 |10 40
50-60 08 32 08 32
Total 25 25
Table-2: Gender wise distribution in each
group

Group 1 (Single Site Group 2 (Novel Site

Injection ) Injection)
Frequency

Male |16 64 |15 60 |31
Female |09 36 |10 40 |19

Total

25

50

Table-3: Side involvement in each group

Side Group 1 (Single Site Group 2 (Novel Site
Injection ) Injection)
Frequency Frequency
Right|15 54.5 13 76.5 28
Left |10 45.5 12 23.5 22
Total |25 25 50

Table-4: Comparison of Constant Score (PAIN)
in both groups (Total Score 15)
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Period Group 1 (Single Site Group 2 (Novel Site
Injection) Injection)
Initial [8.2 8.5
3 weeks [9.5 11.0
6 weeks [11.2 13.5
6 13.0 14.0
months
Table-5: Comparison of Constant Score

(ACTIVITY OF DAILY LIVING) in both groups
(Total score 20)

Period Group 1 (Single Site Group 2 (Novel Site
Injection) Injection)
Initial [10.5 9.0
3 weeks [12.5 13.5
6 weeks [14.5 16.0
6 15.0 17.5
months
Table-6: Comparison of Constant Score
(RANGE OF MOVEMENT) in both groups (Total
Score =40)
Period Group 1 (Single Site Group 2 (Novel Site
Injection) Injection)
Initial |25 26
3 weeks [29 32
6 weeks |32 34
6 34 37
months
Table-7: Comparison of Constant Score

(POWER) in both groups (Total score=25)

Period Group 1 (Single Site Group 2 (Novel Site
Injection) Injection)
Initial (2.0 2.5
3 weeks [9.5 13.0
6 weeks [14.0 16.5
6 18.0 20.0
months

Table-8: Comparison of Total Constant Score in

both groups (Total Score= 100)

Period Group 1 (Single Site Injection

Group 2 (Novel Site

) Injection)
Initial [45.7 46
3 weeks [60.5 69.5
6 weeks[71.7 80
6 80 88.5
months
Discussion

In 1934, Codman

shoulder” [14].

60

introduced the term

“frozen

He described it as a painful shoulder condition of
insidious onset that was associated with stiffness
and difficulty sleeping on the affected side. He also
noticed the marked reduction in forwarding
elevation and external rotation that are the
hallmarks of the disease [14]. In 1872, Duplay
described the same condition as “peri-arthritis”
[28]. In 1945, Naviesar coined the term “adhesive
capsulitis” [13].

The pathophysiology of frozen shoulder is relatively
well understood as a pathological process of
synovial inflammation followed by capsular fibrosis,
but the cause of frozen shoulder is still unknown
[29]. Unfortunately, frozen shoulder in diabetes is
often more severe and is more resistant to
treatment [30]. Moren-Hybbinette et al reported on
the natural history of the diabetic painful stiff
shoulder and found a restriction in the range of
motion in 35 (65%) of 54 shoulders at a mean
follow-up of 29 months [31].

Bunker et al have shown an association with
Dupuytren's disease in the hand, proposing that the
contracting shoulder tissue itself represents a form
of fibromatosis [3]. There is inflammation of the
capsule and the structures around it followed by
fibrosis with type III collagen and the absence of
myofibroblasts, basically a Dupuytren-like disease
[3]. There occurs contracture of the rotator cuff
interval and coracohumeral ligament [33].
subacromial scars, loss of subscapular recess,
fibrosis of capsule ligaments complex and a reduced
GH joint volume [34].

Much more rarely, secondary frozen shoulder may
be  associated  with conditions  such as
hyperthyroidism, hypothyroidism, and
hypoadrenalism [7]. Bunker and Anthony revealed
that the pathologic process of the frozen shoulder
includes active fibroblastic proliferation (3) and
Uhthoff and Boileau also focused on the contracture
of the anterior capsular structures as the main
pathologic process [32]. In 1962, Neviaser
described AC as a “contracture and thickening” of
the shoulder capsule due to chronic inflammation
[13].

The disease process particularly affects the
anterosuperior joint capsule and the coracohumeral
ligament [35]. Arthroscopy shows a small joint with
loss of the axillary fold and tight anterior capsule,
mild or moderate synovitis, and no adhesions [36].
Neviaser and Neviaser have described an
arthroscopic four-stage classification for the frozen
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Shoulder (13), and Hannafin et al have described a
correlation between the arthroscopic stage, the
clinical examination, and the histological appearance
of the tissues [7]. Evidence shows a synovial
inflammation with subsequent reactive capsular
fibrosis. A dense matrix of type I and type III
collagen is laid down by fibroblasts and
myofibroblasts in the joint capsule. Subsequently,
this tissue contracts [7].

Increased growth factors, cytokines, and expression
of matrix metalloproteinases in capsular biopsy
specimens obtained from patients with primary and
secondary frozen shoulder indicate that these are
involved in the inflammatory and fibrotic cascades
seen in the frozen shoulder [7]. Cytokines and
growth factors are involved in the initiation and
termination of repair processes in musculoskeletal
tissues through regulating fibroblasts, and the
remodelling process is controlled by matrix
metalloproteinases and their inhibitors.

An association between frozen shoulder and
Dupuytren's disease has been identified, and this
may be related to matrix metalloproteinase
inhibitors [7]. In a study by Depalma [33]. he told
me there is a contracture of the capsular ligament.
There was a restriction in external rotation in the
neutral position of the shoulder due to the
involvement of coraco- humeral ligament. Also,
restriction in external rotation in mid-elevation was
found due to contracture of the middle
glenohumeral ligament (MGHL) while restriction in
external rotation in abduction position was due to
contracture of the anterior inferior glenohumeral
ligament (AIGHL).

Involvement of inferior capsule causes restriction of
abduction in neutral rotation and PIC (posterior
inferior capsule) causes internal rotation restriction.
In a true frozen shoulder there is an almost
complete loss of external rotation. This is the
pathognomonic sign of a frozen shoulder [8,37]. In
a frozen shoulder, all other movements of the joint
are reduced, and if movement occurs this usually
comes from the thoracoscapular joint.

Newer studies investigating biomarkers present in
the synovial fluid suggest that chronic inflammation
is present.

Kim et al compared glenohumeral aspirations from
patients with AC (adhesive capsulitis) and healthy
controls [38].

In the AC patients, they found elevated levels of
intercellular adhesion molecule 1 (ICAM-1 or CD54),
a cytokine responsible for stimulating leukocyte
activation, proliferation, adhesion, and migration in
states of inflammation [38]. Lending support to the
idea that chronic inflammation may lead to AC,
Rodeo et al found an increased presence of TGF-
beta and TNF-alpha, other markers of chronic
inflammation, in AC shoulders compared with
normal shoulders [39]. Finally, Hand et al found
both chronic inflammation and fibrosis in biopsies of
periarthritis shoulders correlating with the clinical
depiction of AC; the progression from pain to
stiffness in frozen shoulders suggests inflammation
with subsequent fibrosis [40].

Although the diagnosis of frozen shoulder is
essentially clinical, there are few specific laboratory
tests or radiological markers for frozen shoulder.
Immunological studies (such as human leukocyte
antigen B27), C reactive protein, and erythrocyte
sedimentation rate are all normal and would be
measured only to exclude other conditions [7]. Plain
radiographs of the frozen shoulder are also normal,
although findings like periarticular osteopenia may
be seen as a result of disuse [41].

Contrast technetium-99m diphosphonate bone scan
shows an increased uptake on the affected side
in92% of patients compared with the opposite side
or with controls [41]. Arthrography shows
characteristic findings of limitation of the capacity of
the shoulder joint (5-10 ml compared with 25-30 ml
in the normal joint) and a small or non-existent
dependent axillary fold [13, 41]. Magnetic
resonance imaging may show a slight thickening in
the joint capsule and the correct-humeral ligament

[7].

Although the natural history of frozen shoulder is for
ultimate resolution, this may not be complete.
Reeves, in a prospective study of 41 patients with
5-10 years' follow-up, found that 39% had a full
recovery, 54% had clinical limitation without
functional disability, and 7% had functional
limitation [15]. Shaffer et al showed that 50% of his
61 patients with frozen shoulder had some degree
of pain and stiffness an average of seven years after
the onset of the disease [37]. Appropriate treatment
decisions  for frozen shoulder require a
comprehensive understanding of pathophysiology,
patient's systemic medical condition, functional
demands, the severity of symptoms, and response
for nonoperative treatment [29].
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The use of intra-articular steroid injections remains
controversial. A Cochrane review from 2003
concluded that it may be beneficial in the short
term, but the effect may be small and not
maintained [42]. More recently, a meta-analysis by
Page et al. reported that a glucocorticoid injection
may be more beneficial than a combination of
manual therapy and exercise [43].

Steroid injection into the GH (glenohumeral ) joint,
accompanied by therapeutic shoulder exercises, is
one of the most well-known approaches, regardless
of the aetiology for the frozen shoulder [9,44,45].
However, low accuracy of injection into the GH joint
without radiologic guidance [46,48]. the relative
ease of access into the subacromial (SA) space,
improvement of frozen shoulder symptoms after a
SA steroid injection in certain patients, few reports
discussing the effects of SA pathology on frozen
shoulder, and the effect of steroid injections into the
SA space raise questions regarding the etiology of
the disease entity and how we should approach this
peculiar shoulder disorder [45,49]. GH steroid
injections are not always effective for primary
frozen shoulder.

The inaccuracy of joint injections is likely a major
reason for this, because several authors [46,47].
have reported a low accuracy of GH injections
without image guidance, reporting a 26.8%
accuracy for the anterior approach [47]. In a study
by Oh et al., it was found that a single triamcinolone
injection in the GH joint was no superior to the
subacromial injections, indicating the multiple
pathological sites of the disorder [50].

Rizk et al reported a randomized trial comparing 4
groups:intra-articular methylprednisolone and
lidocaine injection,intrabursal methylprednisolone
and lidocaine injection,intra-articular lidocaine
injection, and intrabursal lidocaine injection. In their
study, 40 mg of methylprednisolone was injected
weekly for 3 weeks [51].

There was no significant difference in outcomes
between intrabursal injections and intra-articular
injections. The injection of steroids with lidocaine
had no advantage over lidocaine alone in restoring
shoulder motion; however, partial, transient pain
relief occurred in two-thirds of the steroid-treated
patients.

In our study, patients we found that patients in
Group 2(NTS group) had significantly more range of
abduction, external and internal rotation by about

450, 300 and 200, respectively but in Group 1(SSI
group) significant improvements occurred only after
the second sittings (after 3 weeks) and two cases of
relapses were noted. Corticosteroids participate in
numerous physiological pathways, including
inflammation and carbohydrate metabolism. They
reduce pain and inflammation in the frozen shoulder
by inhibiting inflammation and prostaglandin
production [52]. It was found that corticosteroid
injection worked through systemic rather than local
effect, making the accuracy of the injection
irrelevant to the treatment [53].

The most common adverse events are injection-
related pain and skin discolouration at the injection
site [54]. Repeated, or misplaced, corticosteroid
injections may weaken tendons in the shoulder
[55]. Although tendon ruptures have been reported
after corticosteroid administration [56,57]. a review
examining 744 patients treated with corticosteroid
injections for shoulder and elbow tendonitis found
no tendon ruptures, suggesting that the risk of
tendon damage may be small, especially if
injections are given infrequently [54]. In our study,
we found no adverse effect except injection-related
pain that lasted 2-3 days in few patients in both
groups. No skin discolouration or tendon rupture
was seen in our study.

Due to the limited sample size and lesser duration
of follow-up of our study, we need studies with a big
sample size and longer duration of follow up to
prove the advantage of one technique over the
other. Also, we did not include a control group
receiving other treatment modalities, such as
physiotherapy with medication only or a placebo
injection to eliminate the possibility that a placebo
effect was responsible for the improvements.

Conclusion

We found that in our study, steroids instillation in
diluted doses at subcoracoid, subacromial and
posterior capsule (group2-NTS) is safe, reliable and
has early and near-total functional outcomes with
lesser relapses than the traditional single posterior
injection(group 1 SSI).
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