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Background: The management of frozen shoulder (FS) differs depending on experience level and variation between scientific
guidelines and actual practice.

Purpose: To determine the current trends and practices in the management of FS among shoulder specialists and compare them
with senior shoulder specialists.

Study Design: Consensus statement.

Methods: A team of 15 senior shoulder specialists (faculty group) prepared a questionnaire comprising 26 questions regarding the
definition, terminology, clinical signs, investigations, management, and prognosis of FS. The questionnaire was mailed to all the
registered shoulder specialists of Shoulder and Elbow Society, India (SESI) (specialist group; n = 230), as well as to the faculty
group (n = 15). The responses of the 2 groups were compared, and levels of consensus were determined: strong (>75%), broad
(60%-74.9%), inconclusive (40%-59.9%), or disagreement (<40%).

Result: Overall, 142 of the 230 participants in the specialist group and all 15 participants in the faculty group responded to the
survey. Both groups strongly agreed that plain radiographs are required to rule out a secondary cause of FS, routine magnetic
resonance imaging is not indicated to confirm FS, nonsteroidal anti-inflammatory drugs should be administered at bedtime, steroid
injection (triamcinolone or methylprednisolone) is the next best option if analgesics fail to provide pain relief, passive physical
therapy should be avoided in the freezing phase, <10% of patients would require any surgical intervention, and patients with
diabetes and thyroid dysfunction tend to fare poorly. There was broad agreement that routine thyroid dysfunction screening is
unnecessary for women, a single 40-mg steroid injection via intra-articular route is preferred, and arthroscopic capsular release
(ACR) results in a better outcome than manipulation under anesthesia (MUA). Agreement was inconclusive regarding the use of
combined random blood sugar (RBS) and glycosylated hemoglobin versus lone RBS to screen for diabetes in patients with FS,
preference of ACR versus MUA to treat resistant FS, and the timing of surgical intervention. There was disagreement over the most
appropriate term for FS, the preferred physical therapy modality for pain relief, the most important movement restriction for early
diagnosis of FS, and complications seen after MUA.

Conclusion: This survey summarized the trend in prevalent practices regarding FS among the shoulder specialists and senior
shoulder surgeons of SESI.
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Frozen shoulder (FS) is a common cause of shoulder pain
and stiffness. It develops without any specific trauma or
underlying disease process.? The prevalence of FS is esti-
mated to affect 2% to 5% of the population,*5® with peak
incidence observed between the ages of 40 and 60 years.2®
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Although the primary FS is idiopathic, 2 medical conditions
are typically associated with it: diabetes mellitus and thyroid
dysfunction.>** " FS has been one of the most debated shoul-
der conditions, from its terminology (eg, “frozen shoulder” vs
“adhesive capsulitis” vs “periarthritis of the shoulder”) to the
most optimal treatment and prognosis.?®

Many concepts about the F'S are now well-established,
such as the role of diabetes as a risk factor; physical therapy
(PT) is the key to improving function in the frozen and
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thawing stages of the F'S, and nonoperative treatment is
successful in more than 90% of patients.?*¢* However,
many practices are still being debated, such as the rele-
vance of the 3 clinicopathological stages (freezing, frozen,
and thawing); the role of radiographic imaging in a clini-
cally confirmed case of F'S; the optimal screening blood test
in patients with FS if one must rule out diabetes and thy-
roid dysfunction; the timing of analgesics; route, dose, and
number of steroid injections; treatment of choice if nonop-
erative treatment fails; and prognostic factors.

Apart from their level of expertise, surgeons treat F'S
according to available literature and guidelines for appro-
priate management. Aside from the presence of objective
scientific evidence, multiple subjective factors may influ-
ence their decisions, such as regional versus institutional
practices, state versus privately funded health care, the
impact of medical conferences, recent updates and
advances, and the personal experience of the surgeon.??
This variability between objective scientific evidence and
subjective factors results in variability in decision-making.
When so many variables affect the treatment of F'S, it is
essential to achieve a level of consensus among surgeons
when managing this condition. It is also important to have
consensus between general orthopaedic surgeons and
shoulder specialists.

Surveys among peers with variable experience help
bridge this divide of scientific evidence versus subjective
experience, as one gets to evaluate the consensus regarding
the pathological condition with many contentious issues,
which would further help standardize the understanding
and management of the condition. Although a few surveys
about F'S have already been conducted by various shoulder
societies,”3132 many practical aspects about the FS have
not been discussed in those surveys.

The purpose of this survey-based study was to determine
the current trends and practices in the management of FS
among shoulder specialists and to compare them with those
of senior shoulder specialists. We believe that surveys
among experienced shoulder surgeons and other younger
shoulder surgeons will be a great tool to understand the
similarities and contrasts in F'S practice and may help iron
out the disparities in practices.

METHODS

As part of an initiative taken on behalf of the scientific
committee of the Shoulder and Elbow Society, India (SESI),
15 senior shoulder specialists (faculty group) who each had
more than 15 years of experience in shoulder surgery
framed a preliminary questionnaire. After considerable
deliberation, discussions, and suggestions, all faculty group
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members approved the final questionnaire, which com-
prised 26 questions covering relevant practices concerning
the definition, clinicopathological staging, clinical diagno-
sis, imaging, and management of F'S (Appendix Table Al).

The questionnaire was then emailed on May 25, 2020, in
Google Doc format to all the registered shoulder specialists
of SESI at that time (n = 230; specialist group), in addition
to being sent separately to the faculty group (n = 15). The
single-response form was not editable once submitted. The
survey continued for 10 days, with repeated reminders to
the SESI members.

The survey results were analyzed by comparing the per-
centage of surgeons in each group who opted for a particu-
lar response. For each question, the level of consensus
between the groups was categorized as strong (>75% of the
respondents),'2 broad (60%-74.9%), inconclusive (40%-
59.9%), or disagreement (<40%). In case of variation in
consensus level between the groups regarding a specific
practice, the lower of the 2 percentages was considered for
overall consensus categorization. For ease of understand-
ing, the results were divided into 3 categories according to
current trends and practices: part A, terminology for FS,
clinical presentation, and investigations in patients with
FS; part B, clinicopathological staging and nonoperative
treatment; and part C, surgical treatment and prognostic
factors. Since this survey study did not involve patient-
specific or animal data, institutional ethics committee
approval was not required.

The definition of F'S was adopted from the Upper Extrem-
ity Committee of the International Society of Arthroscopy,
Knee Surgery and Orthopaedic Sports Medicine (ISAKOS),
which states that the term “frozen shoulder” should be used
exclusively to describe the primary idiopathic stiff shoulder:
“[FS] develops without any trauma or specific shoulder dis-
ease period. If a patient has a condition linked to a stiff
shoulder but is not known to cause the stiffness specifically,
it will still be considered idiopathic. Examples include pre-
disposing factors such as diabetes, thyroid conditions,
Dupuytren contracture, smoking, etc.”>3

RESULTS

All 15 members of the faculty group and 142 of the 230
members (61.7%) of the specialist group responded to the
survey. Most specialist surgeons (57%) had more than 10
years of experience in performing shoulder arthroscopies
(Figure 1), and 54.3% of specialist surgeons performed more
than 50 shoulder arthroscopies per year (Figure 2). The
essential findings of the survey among the specialist group
and faculty group, along with levels of consensus among the
responses, are discussed below.

*Address correspondence to Vivek Pandey, MS(Orth), Department of Orthopaedics, Kasturba Medical College, Manipal Academy of Higher Education,

Manipal, India 576104 (email: vivekortho@gmail.com) (Twitter: @vivekortho007).

All authors are listed in the Authors section at the end of this article.
Final revision submitted March 6, 2022; accepted May 16, 2022.

The authors declared that they have no conflicts of interest in the authorship and publication of this contribution. AOSSM checks author disclosures
against the Open Payments Database (OPD). AOSSM has not conducted an independent investigation on the OPD and disclaims any liability or responsibility

relating thereto.
Ethical approval was not sought for the present study.


mailto:vivekortho@gmail.com
https://twitter.com/vivekortho007

The Orthopaedic Journal of Sports Medicine

90

80
81
70
60
50
40
30 35
20
19
10
.

<2 years 2-5years 5-10years >10years

Number of surgeons

Experience in shoulder arthroscopies

Figure 1. Bar chart showing experience performing shoulder
arthroscopy among the specialist surgeons who participated

in the survey.
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Figure 2. Bar chart showing shoulder arthroscopy surgeries
performed per year by the specialist surgeons who partici-

pated in the survey.

Part A: Trends and Consensus Regarding the
Terminologies and Definition of FS, Clinical Signs,
and Investigations

Table 1 shows the percentages of the responses for each

item according to group. Results are summarized here.

e Item 1: Terminology of F'S. Both groups remained inde-
cisive over individual terminology used to address FS.
While 39.4% of the specialist group preferred “adhesive
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capsulitis,” 58.3% of the faculty group called it “frozen
shoulder.”

o Item 2: ISAKOS definition of FS. Both the specialist
(67.6%) and the faculty (83.3%) groups were aware of
the definition of F'S by ISAKOS.

e Item 3: Movement restriction crucial to diagnosing early
FS. Both groups remained indecisive regarding which
movement restriction is most critical in making the clin-
ical diagnosis of F'S.

e [Item 4: Use of plain radiographs after clinical diagnosis
of FS is established. Surgeons in both groups had a
strong consensus (specialist, 75.4%; faculty, 75%) that
a plain radiograph of the shoulder is a must to rule out
any secondary condition causing a stiff shoulder.

e Items 5 and 6: Performing MRI or USG if plain radio-
graphs are normal. Both groups strongly agreed (spe-
cialist, 80.4%; faculty, 100%) that routine magnetic
resonance imaging (MRI) or ultrasonography (USG) is
not warranted to confirm the clinical diagnosis of FS
and should be done only if there is doubt in the primary
diagnosis.

o Item 7: USG versus MRI to confirm the diagnosis of FS if
required. Both specialist and faculty groups strongly
agreed (specialist, 85.2%; faculty, 83.3%) that MRI is
preferred over USG to establish the diagnosis of FS, if
needed, as the former is more reliable than the latter.

e Item 8: Screening blood test of choice to rule out diabetes.
While the specialist group strongly agreed (91%) that
they prefer to perform random blood sugar (RBS) and
hemoglobin Alc (HbAlc) tests together to rule out
patients who are normoglycemic prediabetic, the faculty
group remained indecisive (50%) over the tests being
performed concurrently. Further, 41.7% of surgeons of
the faculty group do not perform routine serum glucose
evaluation until there is clinical suspicion.

e Item 9: Thyroid function testing in female patients. Sur-
geons of both groups broadly agreed (specialist, 61.8%;
faculty, 66.7%) that routine screening of the thyroid
with thyroid-stimulating hormone (T'SH) is not required
and should be done only if there is clinical suspicion.

Part B: Trends and Consensus Regarding
Clinicopathological Stages and Medical Treatment

Table 2 shows the percentages of the responses for each
item according to group. Results are summarized here.

e Item 10: Following the “freezing,” “frozen,” and
“thawing” staging system. The majority of surgeons in
both groups broadly agreed regarding the staging sys-
tem to treat F'S (specialist, 66.9%; faculty, 66.7%).

e Item 11: Timing of nonsteroidal anti-inflammatory
drugs (NSAIDs)/other analgesics. Both groups strongly
agreed (specialist, 82.5%; faculty, 84.3%) that they
advise their patients to take analgesics at bedtime.

e Item 12: Drug of choice if NSAIDs fail to relieve pain
within 2 to 3 weeks. Surgeons of both groups strongly
agreed (specialist, 83.1%; faculty, 100%) that they prefer
to give steroid injections if NSAIDs fail to alleviate pain.
However, if NSAIDs failed to alleviate pain, 13.4% of the
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TABLE 1
Survey Results Concerning Terminology, Definition, Sign, and Investigations®
Group Response
(1) Terminology of FS

Specialist Adhesive capsulitis (39.4%); frozen shoulder (16.2%); frozen shoulder or adhesive capsulitis (25.4%); periarthritis of the
shoulder (4.9%); any terminology is acceptable (14.1%)

Faculty Frozen shoulder (58.3%); adhesive capsulitis (25%); frozen shoulder or adhesive capsulitis (16.7%); periarthritis of the
shoulder (0%); any terminology is acceptable (0%)

(2) Aware of ISAKOS definition of FS
Specialist Yes (67.6%); no (32.4%)
Faculty Yes (83.3%); no (16.7%)
(3) Which movement restriction is important for diagnosis of FS?
Specialist Rotation (38.7%); abduction and rotation (31.7%); global (28.2%)
Faculty Rotation (33.3%); abduction and rotation (33.3%); global (33.3%)

(4) Should plain x-ray be always asked after clinical diagnosis of FS?
Specialist Yes (75.4%); no (19%); only if doubt of secondary pathology (5.6%)

Faculty Yes (75%); no (0%); only if doubt of secondary pathology (25%)

(5) If plain x-ray is normal, should routine MRI or USG be performed to confirm the diagnosis of FS?
Specialist No (35.9%); only if doubt of secondary cause (44.5%); yes, routinely (19.6%)
Faculty No (66.7%); only if doubt of secondary cause (33.3%); yes, routinely (0%)

(6) Are you aware that USG can be performed to diagnose FS?
Specialist Yes (73.2%); no (26.8%)
Faculty Yes (83.3%); no (16.7%)

(7) Among USG/MRI, which one should be used to diagnose FS if required?
Specialist MRI (85.2%); USG (14.8%)
Faculty MRI (83.3%); USG (16.7%)

(8) Screening blood test of choice in patients with F'S (RBS, RBS + HbAlc)
Specialist RBS and HbA1lc (91%); only RBS (7.7%); do not do routinely until doubt (1.3%)
Faculty RBS and HbAlc (50%); only RBS (8.3%); do not do routinely until doubt (41.7%)
(9) Do you perform TSH in a woman with FS?
Specialist Yes (38.2%); no (30.3%); only if doubt of condition (31.5%)
Faculty Yes (33.3%); no (25%); only if doubt of condition (41.7%)

“FS, frozen shoulder; HbAlc, hemoglobin Alc; ISAKOS, International Society of Arthroscopy, Knee Surgery and Orthopaedic Sports
Medicine; MRI, magnetic resonance imaging; RBS, random blood sugar; TSH, thyroid-stimulating hormone; USG, ultrasonography.

specialist group also mentioned exploring other options, followed by 1 more injection after 3-4 weeks if there is
such as centrally acting analgesics (opioids), an anticon- no response (specialist, 90.8%; faculty, 100%). Repeated
vulsant class drug such as pregabalin, and nerve block. injections were barely preferred (2.8%, specialist group
However, the faculty group surgeons did not show an only).
interest in other measures. e Items 16 and 17: Preferred pain-relieving PT method in
e Item 13: Preferred injectable steroid drug, dose, and the freezing phase. While the specialist group remained
site. Both groups strongly agreed on triamcinolone divided over various modalities of therapy for pain relief
(TA) over methylprednisolone (MP) (specialist, 76.3%; (moist heat, short-wave diathermy, laser therapy, ultra-
faculty, 87.6%) as an injectable steroid drug. Regarding sound therapy), the faculty group strongly agreed (75%)
dose, the specialist group broadly agreed (72.1%) on a that they do not ask for any pain-relieving therapy in
40-mg dose over 80 mg, and the faculty group strongly the acute phase. Furthermore, both groups strongly
agreed (93.8%) on 40 mg. Further, both groups broadly agreed (specialist, 87.5%; faculty, 93.4%) that the phys-
agreed (specialist, 67.6%; faculty, 66.7%) that their ical therapist should avoid passive manipulation ther-
preferred injection site is intra-articular rather than apy in the freezing phase.
subacromial. e Items 18 and 19: Use and timing of HD. In both groups,
e Item 14: Preferred injection method (blind vs USG more than three-quarters of surgeons did not perform
guided vs fluoroscopic). Both specialists and the faculty hydrodilatation (HD) (specialist, 76.1%; faculty, 81.3%).
group strongly agreed (specialist, 77.5%; faculty, 83.3%) Regarding timing to perform HD, the groups opted for
that they use a blind clinical technique guided by the different approaches. The specialist group broadly
anatomical landmarks to inject the steroid into the agreed (66.1%) to perform HD during the early frozen
desired site. phase (11.9% in freezing phase, 22% in the late frozen
e Item 15: Number of steroid injections. Both groups phase), while the faculty group strongly agreed (100%)

strongly pitched for a single steroid injection shot, to perform HD only during the early frozen phase.
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TABLE 2
Survey Results Concerning Medical Practices to Manage FS*

Group Response

(10) Do you follow the classic “freezing,” “frozen,” and “thawing” staging system for FS?
Specialist Yes (66.9%); no (19.7%); I do not believe in the staging system (13.4%)

Faculty Yes (66.7%); no (16.7%); I do not believe in the staging system (16.7%)
(11) Timing of analgesics to be taken in FS
Specialist Night at bedtime (82.5%); time does not matter (5.5%); morning (8.5%); afternoon (3.5%)
Faculty Night at bedtime (84.3%); time does not matter (13.3%); morning (2.4%); afternoon (0%)
(12) If pain fails to respond to NSAIDs, what should be added?
Specialist Steroid injection (83.1%); oral cortisone (3.5%); other (13.4%)
Faculty Steroid injection (100%); oral cortisone (0%); other (0%)

(13) Preferred site, drug and dose for steroid injection
Specialist intra-articular (67.6%); subacromial (15.5%); TA 40 mg (58%); TA 80 mg (18.3%); MP 40 mg (14.1%); MP 80 mg (4.7%); I do
not give injections at all (4.9%)
Faculty intra-articular (66.7%); subacromial (33.3%); TA 40 mg (81.3%); TA 80 mg (6.3%); MP 40 mg (12.5%); MP 80 mg (0%); I do
not give injections at all (0%)

(14) Preferred method of local steroid injection
Specialist Blind, using bony and soft tissue landmarks (77.5%); USG guided (16.9%); fluoroscopy guided (5.6%)

Faculty Blind, using bony and soft tissue landmarks (83.3%); USG guided (16.7%); fluoroscopy guided (0%)
(15) How many steroid injections do you prefer to give?
Specialist Single shot only (50%); second shot repeated after 4-6 wk if there is no response to first injection (40.8%); 2-3 injections
repeated after 2-3 wk (2.8%); no injections at all (6.3%)
Faculty Single shot only (58.3%); second shot repeated after 4-6 wk if there is no response to first injection (41.7%); 2-3 injections

repeated after 2-3 wk (0%); no injections at all (0%)

(16) Preferred pain-relieving physical therapy method (eg, SWD, IFT, US)
Specialist Leave it to physical therapist (28.9%); combination (27.5%); I do not believe in any hot/cold therapy (23.9%); US (13.4%);
SWD (6.3%)
Faculty Leave it to physical therapist (6.3%); combination (16.7%); I do not believe in any hot/cold therapy (75%); US (13.4%);
SWD (6.3%)
(17) Do you prefer passive mobilization by physical therapist in freezing phase?

Specialist Yes (12.5%); no (87.5%)
Faculty Yes (6.6%); no (93.4%)

(18) Do you prefer HD in treating FS?
Specialist No (76.1%); yes (23.9%)

Faculty No (81.3%); yes (18.7%)

(19) If you perform HD, what is the timing?
Specialist Early frozen phase (66.1%); late frozen phase (22%); freezing phase (11.9%)
Faculty Early frozen phase (100%); late frozen phase (0%); freezing phase (0%)

“FS, frozen shoulder; HD, hydrodilatation; IFT, interferential therapy; MP, methylprednisolone; NSAID, nonsteroidal anti-inflammatory
drug; SWD, short-wave diathermy; TA, triamcinolone; US, ultrasound; USG, ultrasonography.

Part C: Trends and Consensus Regarding Surgical faculty, 50%) and 7 to 9 months (specialist, 38.7%;
Treatment and Prognostic Factors faculty, 43.8%) and therefore remained indecisive.
None preferred intervening before 4 months, and
Table 3 shows the percentages of the responses for each there were few takers after 9 months (specialist,
item according to group. Results are summarized here. 16.2%; faculty, 6.3%).
o Item 22: Percentage of patients requiring ACR or MUA.
e Item 20: ACR versus MUA if nonoperative treatment Both groups strongly agreed (specialist, 80.9%; faculty,
fails. While the specialist group broadly agreed on 87.6%) that <10% of patients require any surgical treat-
arthroscopic capsular release (ACR; 73.9%), the faculty ment, and nonoperative treatment should be given a
group remained indecisive between opting for ACR or sincere attempt as most patients improve with nonoper-
continuing nonoperative treatment (56.3% vs 37.5%). ative options.
Manipulation under anesthesia (MUA) remained the o Item 23: Comparison of results between ACR and MUA.
least preferred among both groups (specialist, 10.6%; While the specialist group broadly agreed (72.5%) that
faculty, 6.3%). ACR provides a better result in their personal clinical
o Item 21: Timing of ACR or MUA. Both groups were experience (published or unpublished) than MUA, the fac-

balanced between 4 to 6 months (specialist, 40.8%; ulty group strongly advocated for ACR over MUA (81.3%).
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TABLE 3
Survey Results Concerning Surgical Practices and Prognostic Factors®

Group

Response

(20) Preferred surgical treatment option, MUA vs ACR
Specialist

ACR (73.9%); MUA (10.6%); neither, just nonoperative treatment (15.5%)

Faculty ACR (56.3%); MUA (6.3%); neither, just nonoperative treatment (37.5%)
(21) Most optimal time to perform ACR or MUA

Specialist 4-6 mo (40.8%); 7-9 mo (38.7%); 9-12 mo (16.2%); >12 mo (4.2%)

Faculty 4-6 mo (50%); 7-9 mo (43.8%); 9-12 mo (0%); >12 mo (6.3%)

(22) What percentage of your patients undergo MUA/ACR if nonoperative treatment fails?

Specialist
Faculty

<5% of patients (57.7%); 5%-10% of patients (23.2%); 10%-15% of patients (8.5%); >15% of patients (10.6%)
<5% of patients (68.8%); 5%-10% of patients (18.8%); 10%-15% of patients (6.3%); >15% of patients (6.3%)

(23) Which procedure in your practice has given better results as per your published/unpublished experience?

ACR (72.5%); MUA (7%); equivocal (20.4%)
ACR (81.3%); MUA (6.3%); equivocal (12.5%)

(24) Have you encountered any complications after MUA?
Specialist Yes (47.2%); no (52.8%)
Faculty Yes (62.5%); no (37.5%)

(25) Most common complication with MUA
Specialist
Faculty

Specialist
Faculty

Fractures of proximal humerus (26.1%); rotator cuff tear (20.4%); labral tear (4.9%)
Fractures of proximal humerus (32%); rotator cuff tear (25.4%); labral tear (5.1%)

(26) Do you think that patients with diabetes or hypothyroid fare poorly and take longer to recover than those without diabetes or a euthyroid

condition?
Specialist

other (12.7%)

Faculty

other (7.7%)

Patients with diabetes and hypothyroid fare poorly (87.3%); no difference between those without diabetes, hypothyroid vs

Patients with diabetes and hypothyroid fare poorly (92.3%); no difference between those without diabetes, hypothyroid vs

“ACR, arthroscopic capsular release; MUA, manipulation under anesthesia.

o Items 24 and 25: Complications of MUA. While the spe-
cialist group remained indecisive (47.2%) about the possi-
bility of complications after MUA, the faculty group
broadly agreed (62.5%) that they had seen quite a few
complications of MUA. Both groups concluded that the
most common complication after MUA is a proximal
humeral fracture, followed by rotator cuff tear.

e [Item 26: Prognosis of FS in patients with diabetes or thy-
roid disorder. Both groups strongly agreed (specialist,
87.3%; faculty, 92.3%) that patients with diabetes and
hypothyroid fare poorly compared with patients with
normoglycemia or a euthyroid condition.

Levels of Consensus

The consensus over various practices is summarized in
Table 4.

DISCUSSION

The most significant finding of our survey is that we have
strong agreements on several pertinent issues: plain radio-
graphs are a must in a patient with FS, routine MRI is futile
to establish the diagnosis of F'S, steroid injections are the next
best option if NSAIDs fail to control pain, passive mobiliza-
tion in the freezing phase of F'S should be avoided, <10% of
patients with F'S require surgical treatment, and patients
with diabetes and thyroid dysfunction fare poorly compared

with patients with normoglycemia and a euthyroid condition.
Furthermore, surgeons broadly agreed that routine screen-
ing of TSH in women with FS should be avoided, a 40-mg
dose is preferred over 80-mg dose, intraarticular injection is
preferred over subacromial injection, and HD (if performed)
should be done in the early frozen phase. They remained
indecisive over performing RBS and glycosylated
hemoglobin together to screen patients with diabetes, the
preferred surgical treatment (ACR or MUA), and the
optimal timing of ACR or MUA.

Trends and Consensus Regarding Terminology,
Definition, Signs, and Investigations

The most acceptable and appropriate terminology regard-
ing FS is still debated globally.>2%2° The terms “frozen
shoulder,” “adhesive capsulitis,” and “periarthritis of the
shoulder” and some other local terms (eg, gojukata in
Japan) have been used at the surgeon’s convenience.?32°
Our survey observed that both groups interchangeably
used “frozen shoulder” and “adhesive capsulitis” with min-
imal use of “periarthritis of the shoulder.” ISAKOS guide-
lines suggest that the most acceptable term is “frozen
shoulder” and discourage using the term “adhesive
capsulitis,” as there are no adhesions in the joint.?3 A single
common term across the globe for a condition for a partic-
ular disease would help researchers in various search por-
tals during the literature review process.
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TABLE 4
Levels of Consensus Regarding Various Practices of FS®

Strong Agreement (>75%) Broad Agreement (60%-74.9%)

Inconclusive (40%-59.9%) Disagreement (<40%)

Part A: Terminology, Definition, Signs, and Investigation

B Plain x-ray is required after
clinical diagnosis of F'S to rule
out an underlying secondary
cause

B Routine MRI is not required if x-
rays are normal

B Between MRI and USG, MRI is
the investigation of choice, if one
needs to be done

to screen women with FS
who are clinically euthyroid

B Routine TSH is not required ® RBS and HbAlc are the screening ™ Terminology of F'S (FS/AC/
blood tests of choice in patients PA)
with FS who are normoglycemic

B Restriction of a particular
movement important for the
diagnosis of F'S

Part B: Clinicopathological Stages and Medical Treatment

B Analgesics to be taken at night in B Belief in classic
FS clinicopathologic 3-stage
B Steroid injection is the next step system to treat F'S

H None

B Leave preferred pain-
relieving PT method (SWD,
IFT, US) to the physical

if there is no pain relief with B An intra-articular injection is therapist
analgesics preferred over subacromial
B Triamcinolone is the preferred B For steroid injection, 40-mg
injectable steroid drug dose is preferred
B Single-shot steroid, repeat after B If performed, HD should be
3-4 wk if required performed in the early
B The blind clinical technique is the frozen phase
preferred method of local steroid
injection
B Avoid passive mobilization PT in
the freezing phase
B HD is not a standard practice in
FS treatment
Part C: Surgical Treatment and Prognostic Factors
B <10% patients require surgical B Clinical results of ACR are = B ACR is the preferred surgical ® None

intervention better than those of MUA
B Patients with diabetes and

thyroid dysfunction fare poorly

and take a longer time to

recover

treatment option in FS over MUA

B The optimal time to perform ACR

or MUA (4-6 mo/7-9 mo)

B Possibility of complications during

MUA

“AC, adhesive capsulitis; ACR, arthroscopic capsular release; F'S, frozen shoulder; HbAlc, hemoglobin Alc; HD, hydrodilatation; IFT,
interferential therapy; MRI, magnetic resonance imaging; MUA, manipulation under anesthesia; PA, periarthritis shoulder; PT, physical
therapy; RBS, random blood sugar; SWD, short-wave diathermy; TSH, thyroid-stimulating hormone; US, ultrasound; USG, ultrasonography.

Limitation of Any Particular Movement as a Sign of FS.
The specialist and faculty groups did not agree on the
restriction of any particular movement as one of the earliest
signs of F'S. The faculty group gave equal importance to all
3 movement restrictions (external and internal rotations,
abduction, and global), and the specialist group favored
restricted rotations above other combinations of restric-
tions. Although the ISAKOS group summarized the clinical
findings of FS as “the typical finding in the FS is a global
reduction of the range of motion, by definition in 2 or more
planes, and equal in passive and active examination,” the
group suggested that limitation of external rotation is the
earliest sign observed in FS.2

Utility of Radiological Investigation in Established F'S.
Although taking a plain radiograph of the shoulder is
essentially normal in patients with FS, both groups

strongly agreed (>75%) that one must acquire a plain radio-
graph of the shoulder to rule out any underlying secondary
cause, such as calcific tendinitis, glenohumeral arthritis, or
a neoplastic process that classifies a stiff shoulder as a sec-
ondary stiff shoulder.?® Further, disuse osteopenia of the
humeral head is not uncommon in FS, and that should alert
the surgeon if MUA is planned.*®

Furthermore, both groups strongly agreed that if the
plain radiograph is normal, there is no need to proceed with
an MRI or USG to confirm the diagnosis of F'S unless there
is a doubt. Also, both groups preferred MRI over USG to
confirm the diagnosis of F'S and rule out any underlying
pathology, as the former can detect other intra-articular
pathologies, has higher diagnostic accuracy, and has a
lesser possibility of interobserver variation than USG.5°
However, USG is quick, relatively inexpensive, and widely
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available to patients with reasonable sensitivity and spec-
ificity.1® Future research is needed to compare USG with
MRI for aiding in the diagnosis of F'S.

Screening Serological Investigation. While the faculty
group remained indecisive, specialist surgeons strongly
agreed that HbAlc and RBS assessment should be done
together rather than RBS alone to screen for diabetes in a
patient who is not known to have it to avoid not identifying
those who have prediabetes.

It is widely accepted that FS is common and often severe
in patients who have diabetes®”! and thyroid dysfunc-
tion.11?2%9 Hence, it is essential to rule out diabetes and
thyroid dysfunction unknown to the patient. To rule out
diabetes, the American Diabetes Association recommends
the assessment of fasting blood sugar (FBS, >126 mg%),
glycosylated hemoglobin (prediabetes, 5.7%-6.4%; diabetes,
>6.5%), or RBS (prediabetes, 140-199 mg%; diabetes, >200
mg%) in an outpatient setting to screen for diabetes.! How-
ever, in a clinical setting, the patient does not arrive fasting
while visiting an orthopaedic surgeon for shoulder pain,
which results in the inability to perform FBS. At the same
time, RBS could often be <140 mg% in a patient who is
prediabetic, resulting in missing the patient’s prediabetic
status, and his or her diagnosis would now depend on
whether the clinician has asked for glycosylated hemoglo-
bin. HbAlc detects the plasma sugar fluctuation over the
past 3 months. Recent literature has discussed the associ-
ation between those who are prediabetic and FS, which is
why the assessment of HbAlc and FBS/RBS could be of
interest.”*%?! Several meta-analyses suggest that lone
FBS or HbAlc is neither sensitive nor specific enough to
detect prediabetes, and a combination of both might help
detect prediabetes.>?3 In contrast, Safran et al®’ concluded
that routine diabetes workup is not warranted in patients
with FS. However, we believe that both (RBS/FBS and
HbAlc) need to be evaluated as a standard screening
method through future rigorous prospective studies to con-
firm their utility in detecting a patient who is prediabetic,
compared with mere RBS/FBS.

Screening Thyroid Dysfunction, Especially in Women.
The opinion between the 2 groups on this issue was
divided. Milgrom et al*! reported that the prevalence of
thyroid dysfunction as a risk factor for FS in an age-
matched population is more common in women than men,
with a risk ratio of 7.3 in women and 2.6 in men. Although
thyroid dysfunction is more common in women,*® we sug-
gest that routine TSH screening in all female patients
with FS without any clinical features of thyroid dysfunc-
tion may not be justified unless we have robust global data
justifying the same.

Trends and Consensus Regarding Pathology and
Medical Management

Clinicopathological Staging System. Both groups
broadly agreed that following the clinicopathological stag-
ing system of F'S with 3 stages helps them manage FS.%555
Itis generally agreed that pain control is the primary aim of
the freezing stage by either NSAIDs or steroids. Once the
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pain of the freezing stage eases, FS moves into the frozen
stage, characterized by grossly restricted range of motion
(ROM) and mild to moderate pain. Therefore, regular PT to
improve ROM and occasional analgesics to relieve pain are
essential for treating the frozen stage. With the gradual
restoration of ROM and minimal pain, the F'S moves into
the third stage, thawing, wherein regular, sustained
stretching exercises are advocated until symptoms are
resolved. If the patient’s ROM does not improve over sev-
eral months in the frozen stage, surgical treatment can be
advocated to hasten the recovery.*® However, not many
agree with the staging system in other surveys.3!

Timing of Analgesics. To relieve the pain of FS, both
groups strongly agreed that NSAIDs must be administered
at bedtime. Since the pain in the FS is usually felt at night,
disturbing sleep quality,**%® it is prudent to administer
analgesics at bedtime to provide adequate pain relief and
improve sleep quality.** Of note, a short course of NSAIDs
or any other analgesics does not alter the natural course of
FS but enables the patient to carry out one’s activities of
daily living more comfortably and perform PT with ease.

Options if NSAIDs Fail to Provide Adequate Pain Relief.
Both groups strongly agreed that injecting steroids is the
next best option if the pain is not relieved by NSAIDs. Oral
steroids were the least preferred option. Multiple studies
have confirmed the strong evidence favoring steroid injec-
tions in improving pain and ROM compared with placebo in
the short term, with moderate evidence in the midterm.'5¢5
Many randomized trials have confirmed that injectable
steroids provide superior clinical results to oral ster-
0ids.?”57 Further, one must not forget the systemic side
effects of oral steroids, such as avascular necrosis of the
hip, even if administered for a short duration.*® It may be
prudent to avoid oral steroids for fear of raising blood sugar
levels, as many patients with F'S have diabetes.

Even though a few surgeons of the specialist group
(13.4%) mentioned using other measures for pain relief
(opioids, nerve blocks, pregabalin, etc) as the next step in
case NSAIDs fail, the current literature shows no benefit of
these measures in isolation.”® These adjunct measures
work best along with other standard treatments.™

Steroid Injections. Surgeons in both groups also broadly
agreed that the intra-articular site is preferred over the
subacromial, and the preferred dose by most surgeons in
both groups is 40 mg. A recent meta-analysis by Shang
et al®! confirmed that improvement in pain and functional
scores are better with intra-articular injection than suba-
cromial injection, while blood glucose level is less altered
with subacromial injection. Although none of our surgeons
preferred a 20-mg dose, recent randomized trials confirmed
no difference between 40- and 20-mg doses.2”%® Further,
the literature rarely supports the use of doses higher than
40 mg.3®

Both groups strongly favored TA (specialist, 76.3%; fac-
ulty, 87.6%) over MP. A few studies have found TA slightly
superior to MP in providing pain relief and improving
ROM, 1958 while another author confirmed the superiority
of MP.2 It is important to note that steroid injections risk a
transient increase in blood glucose levels occurring within 1
to 5 days in patients with diabetes.®® Hence, it seems that a
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40-mg dose should be administered until it is proven that
higher doses are more efficacious than lower ones.

Almost all surgeons in both groups agreed that a single
steroid injection suffices in most situations, and another
steroid injection can be given after 3 to 4 weeks if there was
no response to the first one. Most surgeons strongly dis-
agreed with the use of multiple injections at repeated inter-
vals. In a study on 1377 patients, Erickson et al** concluded
a futility of multiple steroid injections over a single injec-
tion in patients with FS.

Most surgeons in both groups preferred the blind tech-
nique of steroid injection based on standard landmarks over
sonography-guided injection. Although Song et al®? con-
cluded in a systematic review that image-guided injection
resulted in significant improvement in ROM, the superiority
of image-guided injection over a blind technique needs fur-
ther evaluation by more prospective comparative studies
keeping the logistical and cost challenges of an image-
guided procedure in mind.

Pain-Relieving PT in the Freezing Stage of FS. The ben-
eficial role of PT is well-established in the frozen and thaw-
ing stages.'®!® However, many surgeons explore various
adjunct pain-relieving options in the freezing stage and
methods to retain and regain movement. While the special-
ist surgeon group remains divided over the most beneficial
pain-relieving modality in the early painful stage of F'S, the
faculty group strongly agreed (>75%) that one must avoid
any such measures in the acute stage.

Although the literature is replete with various modalities of
pain-relieving PT, such as laser therapy, short-wave dia-
thermy, ultrasonography, and hot packs,'®*’ surgeons in
another survey were also indecisive about the utility of the
same.3! A Cochrane database review suggested very low or
low-quality evidence in favor of electrotherapy modalities in
isolation for achieving pain relief in F'S, except for laser ther-
apy and extracorporeal shock wave therapy.*” Nevertheless, it
is essential to understand that the impact of a single modality
of PT on the natural course of FS is difficult to determine, as
therapeutic modalities are typically applied as additional
measures to other options, such as analgesics and steroids,
and therapeutic exercises.?®

Further, most surgeons agreed that they were against
passive capsular mobilization techniques in the acute
freezing stage. The literature suggests that surgeons
should avoid aggressive mobilization techniques of the
shoulder to avoid exacerbation of pain,®!® as low-grade
PT programs show better results than high-intensity
programs.?+5°

Use of HD. Most surgeons (>75%) in both groups did not
prefer to perform HD, as they felt that it is more invasive
than lone steroid injection, and its efficacy is similar
to that of the steroid injection. Although several level 1
evidence studies have not found any difference between
HD and steroid injection,®*°° few meta-analyses have
found HD to be one of the most effective nonoperative
measures in treating F'S by significantly improving pain
and function.?®7° We recommend more well-designed pro-
spective trials to establish the utility of invasive HD over
a lone steroid injection.
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Trends and Consensus Regarding Surgical
Practices and Prognostication

MUA and ACR. Both groups strongly agreed that <10% of
patients require any surgical treatment, which is in concor-
dance with the literature that nonoperative treatment of FS is
successful in up to 90% of patients.>** Hence, a sincere effort
of nonoperative treatment should suffice in most patients, and
only a few would require any surgical intervention.

Further, our surgeons preferred ACR over MUA and had
better results with ACR than MUA. However, the literature
disagrees with this statement, as most studies have con-
firmed similar treatment outcomes with both options.?%53

Although the 2 groups strongly agreed that either surgical
intervention should be done between 4 and 9 months, the
groups remained almost equally divided on whether inter-
vention should occur early (4-6 months) or late (7-9 months).
Although most of the literature supports surgical treatment
between 6 and 9 months,?>5* a recent study concluded that
the results of surgery before 6 months (mean, 3.8 months) or
after 6 months (mean, 11.1 months) are similar. Further-
more, early intervention might shorten the overall duration
of symptoms in F'S and is not associated with inferior clinical
outcomes when compared with late operative intervention.?!

Regarding the safety of MUA, almost half the surgeons
from both groups did experience some complications asso-
ciated with MUA. However, they were not asked to specify
whether the complications occurred with their patient or
someone else’s. The overall complication rate reported in
the literature after MUA is 0.4%,%° including fractures of
the humerus, cuff and labral tear, and reflex sympathetic
dystrophy.3®4248 In a systematic review of 22 studies,
Grant et al'” concluded that the complication rate with
either procedure (MUA or ACR) is <0.5%. Interestingly, a
recently published randomized trial by Rangan et al®® con-
cluded that ACR is a costlier procedure associated with
more serious adverse events (4%) than MUA (1%).5% Nev-
ertheless, as ACR allows the surgeon to better watch the
procedure and the fear of unwanted complications during
MUA that might result in legal entanglement have
prompted surgeons to shift their practice toward the ACR.

Given similar outcome and complication rates between
the 2 procedures, we cannot provide a consensus statement
in favor of or against either procedure. Well-designed pro-
spective studies must be conducted to establish the clinical
superiority and safety of the 2 procedures, MUA and ACR.

Prognostication of F'S. Both groups strongly agreed that
patients with diabetes and thyroid dysfunction fare poorly
compared with those without diabetes and a euthyroid con-
dition. Although the literature concludes that the recovery
of patients with diabetes is poor and prolonged compared
with the recovery of those without diabetes, by both nonop-
erative and operative treatment,'®2® more prospective
studies are required to confirm the recovery pattern of
patients with thyroid dysfunction.

Limitations

Although our study emphasizes consensus and disagree-
ments in many practices, our research has some limitations.
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First, our survey may have several biases. The survey cov-
ered only 62% of specialist shoulder surgeons registered with
the society. However, other surveys, too, had similar or less
response rates.>313? Many more surgeons are performing
shoulder surgeries but are not registered with SESI, result-
ing in nonresponse bias. Further, questionnaire bias could
result from unanticipated communication barriers between
the investigator and respondents that yielded inaccurate
results. Desirability bias could have happened, as surgeons
might have opted for a socially desirable response. Second,
although the consensus in many practices in our survey is
similar to the worldwide pattern, signifying that the sample
covered is adequate, the unsurveyed shoulder specialists
could have possibly affected certain responses via a sampling
bias. Third, the opinion of surgeons varies according to their
experience level. However, such a heterogeneous surgeon
population is a norm in all general surveys. Fourth, we could
not assess the effect of PT and other adjunct modalities in
detail (hyaluronic acid injections, laser therapy, extracorpo-
real shock wave therapy, nerve blocks, etc) during the frozen
and thawing phases, as we wished to avoid overcomplicating
the survey. However, the effectiveness of PT and other
adjunct therapies compared with a placebo is a well-
documented fact.™

CONCLUSION

This survey summarized the trend in prevalent practices
regarding F'S among shoulder specialists and senior shoulder
surgeons of SESI. Surgeons have a strong and broad consen-
sus regarding many practices, while they remain indecisive
regarding many others. We recommend that the practices in
which surgeons have remained indecisive or have strongly
disagreed require well-designed prospective studies to under-
stand the clinical utility or futility of the practice.
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APPENDIX
TABLE Al
The 26 Survey Questions Used in This Study”

Item Question

1 What do you prefer to call “frozen shoulder”™?

2 Are you aware of the ISAKOS definition of frozen shoulder?

3 Restriction of which movement is important to make a diagnosis of frozen shoulder?

4 Is plain x-ray of the shoulder a must once the clinical diagnosis of the frozen shoulder is established?

5 If plain x-ray is normal, is it important to ask for MRI to establish the diagnosis of frozen shoulder and rule out other conditions?

6 Given a choice, which is your preferred investigation of choice, USG or MRI to establish the diagnosis of frozen shoulder?

7 Do you know that USG can also be done to confirm the diagnosis of frozen shoulder?

8 Which is the screening blood test to rule out diabetes (if the patient is not a known case of diabetes) of your choice if patient is suspected

to have frozen shoulder?

9 Do you routinely perform thyroid function test (at least TSH) in a woman with frozen shoulder?

10 Do you follow the 3 clinicopathological stages (freezing, frozen, and thawing) while treating your patient with frozen shoulder?

11 What time of the day do you prescribe NSAIDs/other analgesic in frozen shoulder?

12 If pain fails to respond to NSAIDs, what is the most preferred measure you take for pain relief?

13 Which is your preferred drug (with dose) and route/site for steroid injection?

14  Which one is your preferred method of local steroid injection?

15 How many steroid injections do you prefer to give?

16  Which is your preferred “pain-relieving physical therapy” modality to relieve moderate to severe pain in frozen shoulder?

17 Do you avoid passive mobilization measures in early phase of frozen shoulder?

18 Do you prefer to use hydrodilatation of shoulder in your practice while managing frozen shoulder?

19 If you perform hydrodilatation, what is the most optimal time you select to do it? (This question can be skipped by people who do not

perform hydrodilatation.)

20 If patient fails to respond to conservative treatment, what do you prefer to perform (MUA/ACR)?

21  Ifyou prefer to perform MUA/ACR in refractory frozen shoulder, what is the most optimal time to perform the procedure after the onset

of frozen shoulder?

22 What percentage of your patients with frozen shoulder undergo MUA/ACR if conservative therapy fails?

23 In your practice, which procedure (MUA/ACR) has given better results as per your published/unpublished experience?

24  Have you ever encountered any complications of MUA (performed either by you or by other surgeon) such as fracture, cuff tear, etc?

25  Which was the most common complication you encountered with MUA (in your hands/by someone else)?

26 Do you think that patients with diabetes or hypothyroid fare poorly and take longer time to recover compared with nondiabetics or those

with euthyroid condition?

“ACR, arthroscopic capsular release; ISAKOS, International Society of Arthroscopy, Knee Surgery and Orthopaedic Sports Medicine;

MRI, magnetic resonance imaging; MUA, manipulation under anesthesia; NSAID, nonsteroidal anti-inflammatory drug; TSH, thyroid-
stimulating hormone; USG, ultrasonography.



	Trends in Practice Among Shoulder Specialists in the Management of Frozen Shoulder: A Consensus Survey
	METHODS
	RESULTS
	Part A: Trends and Consensus Regarding the Terminologies and Definition of FS, Clinical Signs, and Investigations
	Part B: Trends and Consensus Regarding Clinicopathological Stages and Medical Treatment
	Part C: Trends and Consensus Regarding Surgical Treatment and Prognostic Factors
	Levels of Consensus

	DISCUSSION
	Trends and Consensus Regarding Terminology, Definition, Signs, and Investigations
	Outline placeholder
	Limitation of Any Particular Movement as a Sign of FS
	Utility of Radiological Investigation in Established FS
	Screening Serological Investigation
	Screening Thyroid Dysfunction, Especially in Women


	Trends and Consensus Regarding Pathology and Medical Management
	Outline placeholder
	Clinicopathological Staging System
	Timing of Analgesics
	Options if NSAIDs Fail to Provide Adequate Pain Relief
	Steroid Injections
	Pain-Relieving PT in the Freezing Stage of FS
	Use of HD


	Trends and Consensus Regarding Surgical Practices and Prognostication
	Outline placeholder
	MUA and ACR
	Prognostication of FS


	Limitations

	Conclusion
	Acknowledgment
	AUTHORS
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


