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Rates of surgery for frozen shoulder:
an experience in England
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Summary
Aim: the aim of this study was to identify the incidence of surgical treatment for frozen shoulder in
a western population.
Methods: patients included in this study all resided
within a well-defined area in the North West of England, all had surgery for frozen shoulder over a 3year period and were identified from theatre logbooks of two local hospitals. Cases having surgery
for shoulder stiffness other than frozen shoulder
were excluded. Local and national population size
estimates were based on data obtained from the UK
Office for National Statistics.
Results: 117 patients underwent surgery for frozen
shoulder during the period examined; of these 101
had arthroscopic arthrolysis and 16 had manipulation under anaesthesia. The overall incidence of
frozen shoulder surgery was calculated at 2.67 procedures per 10,000 general population per year,
and at 7.55 for those aged 40-60.
Conclusion: surgical intervention for frozen shoulder is common, estimated at over 14,180 cases per
year in England. Given the variation in costs associated with arthroscopic arthrolysis and manipulation under anaesthesia, comparative studies of the
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cost effectiveness of the two procedures would be
of great value.
Level of evidence: 2C (outcome research).
KEY WORDS: adhesive capsulitis, arthroscopic arthrolysis,
frozen shoulder, shoulder surgery.

Introduction
Frozen shoulder is a condition characterised by an insidious limitation in global shoulder movement of varying severity. In the general population it has a prevalence of up to 8.2% of men and 10.1% of women of
working age with a peak age of 551. The non-dominant
extremity is more likely to be afflicted with bilateral disease present in approximately 20%2,3. Little is known of
the true incidence of frozen shoulder but it is believed to
be 2.4 per 1,000 population4. Frozen Shoulder can be
primary (idiopathic) or secondary to another cause such
as diabetes, trauma, rotator cuff tears and prolonged immobilization1,2. It is classically described in three phases; phase one, where pain predominates, phase two
where stiffness predominates and phase three, where
symptoms begin to resolve5. In most cases the natural
history of frozen shoulder is one of spontaneous improvement over a period of two to three years and thus
treatment is aimed at alleviating symptoms and hastening recovery6-9. Still some studies have found up to 15%
of sufferers have long term disability3.
Management of frozen shoulder can be non-surgical,
ranging from supervised neglect, to joint distension, or
surgical treatment in the form of manipulation under
anaesthesia (MUA), arthroscopic arthrolysis or open
capsular release7,8,10-25. Non-surgical treatment is the
first line approach in the majority of cases, followed by
surgical intervention in those who fail to respond. There
is limited high quality evidence to support one treatment over another, be it surgical or non-surgical, with
even less data on rates of surgery and cost effectiveness21, 25-27. The cost of the various non-surgical treatment modalities may vary from as little as £36 for unguided steroid injections to as high as £600 for a combination of physiotherapy and steroid injection26. The
cost of surgical interventions is higher, ranging from
£1440 for an MUA to £2200 for capsular release26.
Although the epidemiology of frozen shoulder in the
general population and certain at risk subgroups has
been previously studied3,28,29, there does not seem to
be any evidence on the rates of surgery for frozen
shoulder. Such information would be of great value in
Muscles, Ligaments and Tendons Journal 2015;5 (4):276-279

Rates of surgery for frozen shoulder

assessing the surgical impact of frozen shoulder and in
planning clinical trials to evaluate emerging treatment
methods. The aim of this study was to identify the incidence of the surgical treatment for frozen shoulder in a
western population in the North West of England.

Methods
Retrospective data collection was carried out at two
hospitals, one in the National Health Service (NHS)
and the other in the private sector. Patients that
had surgery for frozen shoulder were identified form
theatre logbooks. They were identified as resident
within the catchment area of the local Blackpool
Primary Care Trust (PCT), based on their general
practitioner’s (GP) postcode. Identification of those
GP postcodes that were within the local Blackpool
PCT catchment population was obtained using a
freedom of information request submitted to the
PCT. Data over a 3-year period (August 2009 to
September 2012) was collected along with patient
demographics (age and sex). Pre-surgery imaging
(radiographs, ultrasonography, magnetic resonance
imaging and computed tomography) of these patients was examined to exclude those who had procedures for causes of shoulder stiffness other than
frozen shoulder. Local and national population size
estimates were based on census data obtained from
the UK Office for National Statistics (Figs. 1, 2). Population size estimates for those aged 40-60 (peak incidence of frozen shoulder) was then calculated from
this data. Statistical analysis was carried out using
excel 2010. As our data included 3 months of 2009
and 8.5 months of 2012, annual rates were calculated by converting the data into 12-month figures assuming the monthly rate would be similar for each.
95% confidence intervals for each year were calculated but as these may be too narrow, a second confidence interval based on inter-annual variation was
also calculated in order to reduce bias.
As we did not know the true incidence of frozen shoulder in the general population we estimated the total

number of frozen shoulders for the population of England for all ages, and also for the 40-60-year-age
group. This was achieved by looking first at the ages of
patients who had frozen shoulder in 2009 to 2012 and
then at all ages for an estimate of the total number in
the population in England. This process was repeated
for the 40-60-age group. The estimated total number of
operations in England was calculated by extrapolating
rates in the PCT to the whole population in England.

Results
In total 117 patients underwent surgery for frozen
shoulder during the period examined. Of these 101
had arthroscopic arthrolysis and 16 underwent manipulation under anaesthesia (Fig. 3). For our PCT
the incidence of frozen shoulder surgery was calculated at 2.67 procedures per 10,000 per year. This
rose to 7.55 for those aged 40-60 (Fig. 4). Taking into
account the national population size estimates (Figs.
1, 2), we calculated that the mean rate of frozen
shoulder for the whole of England at 14,188.64 cases
per year in the general population, and 11,118.15 per
year in the 40-60-age group (Fig. 5).

Figure 2. Population count in the given years for the Blackpool Primary Care Trust (PCT). Source: UK Office for National Statistics / Blackpool PCT. M: Male, F: Female.

Figure 1. Population count in the examined years for England. Source: UK Office for National Statistics. M: Male, F:
Female.
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Figure 3. 117 procedures performed for Frozen Shoulder
over the period analysed. MUA: Manipulation Under
Anaesthesia, AA: Arthroscopic Arthrolysis.
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Figure 4. Annual operative rates for frozen shoulder per
10,000 general population (blue) and per 10,000 of 40-60
year olds (red) in our PCT. The 95% confidence interval is
indicated by error margins.

in the form of arthrolysis. There is a sparsity of high
quality evidence comparing the cost effectiveness of
the two procedures, and prospective well-designed
trials would be of great value to investigate this further, especially given the wide variation in the surgical treatment of frozen shoulder seen amongst shoulder surgeons30.
The limitations of this study are that patients were
operated by several orthopaedic surgeons and the
exact indications for proceeding to surgery could not
be determined due to the retrospective nature of the
study. Nevertheless, our results give a pragmatic approach and hence maybe more relevant to actual
practise in a western setting. The extent to which our
examined PCT data can be extrapolated to the general population is difficult to determine, however
comparing the age and sex distribution of our examined PCT population and that of the rest in England
demonstrated similarities, hence we feel our results
are representative of the rest of England. We feel
that analysis of operative theatre logs provides a
more accurate method of obtaining epidemiological
data, as the accuracy of hospital coding has been
previously questioned31.

Conclusion
In conclusion, we present incidence rates for frozen
shoulder surgery in the North West of England and
based on that we calculate estimated rates for the
whole population. Such rates would be of value in assessing the health costs associated with frozen
shoulder, and in planning prospective trials evaluating surgical interventions. This study was conducted
ethically and in accordance with international standards as set out by this Journal32.
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Figure 5. Estimated number of frozen shoulder surgery in
the English population in the years analysed. The mean for
the 4 years assessed and the confidence intervals are
demonstrated by the error margins.

Discussion
Our results show that rates of surgical treatment for
frozen shoulder in a western population are relatively
high. We calculated the incidence of frozen shoulder
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With the estimated cost of arthrolysis being £2204
and MUA being £1446 costs for surgery in the England could range from £20.5 million if all surgery was
in the form of MUA to £31.3 million if all surgery was

278

1. Walker-Bone K, Palmer KT, Reading I, Coggon D, Cooper C.
Prevalence and impact of musculoskeletal disorders of the upper limb in the general population. Arthritis Rheum. 2004;
51(4):642-651.
2. Smith CD, Hamer P, Bunker TD. Arthroscopic capsular release for idiopathic frozen shoulder with intra-articular injection
and a controlled manipulation. Ann R Coll Surg Engl. 2014;
96(1):55-60.
3. Binder AI, Bulgen DY, Hazleman BL, Roberts S. Frozen shoulder: a long-term prospective study. Ann Rheum Dis. 1984;
43:361.
4. van der Windt DA, Koes BW, de Jong BA, Bouter LM. Shoulder
disorders in general practice: incidence, patient characteristics,
and management. Ann Rheum Dis. 1995;54(12):959-964.
5. Reeves B. Stages of Frozen Shoulder 4. Scand J Rheumatol.
1975;193-196.
6. Hanchard NC, Goodchild L, Thompson J, O’Brien T, Davison
D, Richardson C. Evidence-based clinical guidelines for the diagnosis, assessment and physiotherapy management of contracted (frozen) shoulder: quick reference summary. Physiotherapy. 2012;98(2):117-120.
7. Hand C, Clipsham K, Rees JL, Carr AJ. Long-term outcome of
frozen shoulder. J Shoulder Elbow Surg. 2008;17(2):231-236.
Muscles, Ligaments and Tendons Journal 2015;5 (4):276-279

Rates of surgery for frozen shoulder

8. Robinson CM, Seah KT, Chee YH, Hindle P, Murray IR.
Frozen shoulder. J Bone Joint Surg Br. 2012;94(1):1-9.
9. Vastamäki H, Kettunen J, Vastamäki M. The natural history of
idiopathic frozen shoulder: a 2- to 27-year follow up study. Clin
Orthop Relat Res. 2012;470(4):1133-1143.
10. Jerosch J, Nasef NM, Peters O, Mansour AM. Mid-term results
following arthroscopic capsular release in patients with primary and secondary adhesive shoulder capsulitis. Knee Surg
Sports Traumatol Arthrosc. 2012.
11. Buchbinder R, Green S, Youd JM, Johnston RV, Cumpston M.
Arthrographic distension for adhesive capsulitis (frozen shoulder). Cochrane Database Syst Rev. 2008;(1):CD007005.
12. Celik D. Comparison of the outcomes of two different exercise
programs on frozen shoulder. Acta Orthop Traumatol Turc.
2010;44(4):285-292.
13. Diwan DB, Murrell GA. An evaluation of the effects of the extent of capsular release and of postoperative therapy on the
temporal outcomes of adhesive capsulitis. Arthroscopy. 2005;
21(9):1105-1113.
14. Favejee MM, Huisstede BM, Koes BW. Frozen shoulder: the
effectiveness of conservative and surgical interventions-systematic review. Br J Sports Med. 2011;45(1):49-56.
15. Gasparre G, Fusaro I, Galletti S, Volini S, Benedetti MG. Effectiveness of ultrasound-guided injections combined with
shoulder exercises in the treatment of subacromial adhesive
bursitis. Musculoskelet Surg. 2012;96 Suppl 1:S57-61.
16. Jerosch J. 360 Degrees arthroscopic capsular release in patients with adhesive capsulitis of the glenohumeral joint-indication, surgical technique, results. Knee Surg Sports Traumatol
Arthrosc. 2001;9(3):178-186.
17. Lafosse L, Boyle S, Kordasiewicz B, Guttierez-Arramberi M,
Fritsch B, Meller R. Arthroscopic arthrolysis for recalcitrant
frozen shoulder: a lateral approach. Arthroscopy. 2012;
28(7):916-923.
18. Le Lievre HM, Murrell GA. Long-term outcomes after arthroscopic capsular release for idiopathic adhesive capsulitis. J
Bone Joint Surg Am. 2012;94(13):1208-1216.
19. Musil D, Sadovský P, Stehlík J, Filip L, Vodicka Z. Arthroscopic capsular release in frozen shoulder syndrome. [Article in
Czech]. Acta Chir Orthop Traumatol Cech. 2009;76(2):98103.
20. Ozbaydar MU, Tonbul M, Altun M, Yalaman O. Arthroscopic
selective capsular release in the treatment of frozen shoulder.

Muscles, Ligaments and Tendons Journal 2015;5 (4):276-279

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

[Article in Turkish]. Acta Orthop Traumatol Turc. 2005;
39(2):104-113.
Sharma S. Management of frozen shoulder – conservative vs
surgical? Ann R Coll Surg Engl. 2011;93(5):343-344. discussion 345-346.
Snow M, Boutros I, Funk L. Posterior arthroscopic capsular release in frozen shoulder. Arthroscopy. 2009;25(1):19-23.
Thomas WJ, Jenkins EF, Owen JM, Sangster MJ, Kirubanandan R, Beynon C, Woods DA. Treatment of frozen shoulder by
manipulation under anaesthetic and injection: does the timing
of treatment affect the outcome? J Bone Joint Surg Br. 2011;
93(10):1377-1381.
Warner JJ, Allen A, Marks PH, Wong P. Arthroscopic release
for chronic, refractory adhesive capsulitis of the shoulder. J
Bone Joint Surg Am. 1996;78(12):1808-1816.
D’Orsi GM, Via AG, Frizziero A, Oliva F. Treatment of adhesive capsulitis: a review. Muscles, Ligaments and Tendons J.
2012;2(2):70-78.
Maund E, Craig D, Suekarran S, Neilson A, Wright K, Brealey
S, et al. Management of frozen shoulder: a systematic review
and cost-effectiveness analysis. Health Technol Assess.
2012;16(11):1-264.
Park KD, Nam HS, Kim TK, Kang SH, Lim MH, Park Y. Comparison of Sono-guided Capsular Distension with Fluoroscopically Capsular Distension in Adhesive Capsulitis of Shoulder.
Ann Rehabil Med. 2012;36(1):88-97.
Tighe CB, Oakley WS Jr. The prevalence of a diabetic condition and adhesive capsulitis of the shoulder. South Med J.
2008;101(6):591-595.
Bruckner FE, Nye CJ. A prospective study of adhesive capsulitis of the shoulder (“frozen shoulder’) in a high risk population. Q J Med. 1981;50(198):191-204.
Kwaees TA, Charalambous CP. Surgical and non-surgical
treatment of frozen shoulder. Survey on surgeons treatment
preferences. Muscles, Ligaments and Tendons J. 2015;
4(4):420-424.
Stanfill MH, Williams M, Fenton SH, Jenders RA, Hersh WR.
A systematic literature review of automated clinical coding
and classification systems. J Am Med Inform Assoc. 2010;
17(6):646-651.
Padulo J, Oliva F, Frizziero A, Maffulli N. Muscles, Ligaments
and Tendons Journal. Basic principles and recommendations
in clinical and field science research. MLTJ. 2013;4:250-252.

279

