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alcific tendinitis: Natural history and association with
ndocrine disorders
aul Harvie, MRCS, Thomas C. B. Pollard, MRCS, and Andrew J. Carr, FRCS, Oxford, England
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retrospective, observational cohort study of 102 con-
ecutive patients (125 shoulders) with calcific tendinitis
s presented. Of the patients, 73 (71.6%) were women
nd 29 (28.4%) were men. Compared with popula-

ion prevalences, significant levels of endocrine disor-
ers were found. We compared 66 patients (62
omen [93.9%] and 4 men [6.1%]; mean age, 50.3
ears) (81 shoulders) with associated endocrine dis-
ase with 36 patients (11 women [30.6%] and 25
en [69.4%]); mean age, 52.4 years) (44 shoulders)
ithout endocrine disease. The endocrine cohort was

ignificantly younger than the non-endocrine cohort
hen symptoms started (mean, 40.9 years and 46.9
ears, respectively), had significantly longer natural
istories (mean, 79.7 months compared with 47.1
onths), and had a significantly higher proportion
ho underwent operative treatment (46.9% compared
ith 22.7%). Disorders of thyroid and estrogen metab-
lism may contribute to calcific tendinitis etiology.
lassifying calcific tendinitis into type I (idiopathic)
nd type II (secondary or endocrine-related) aids prog-
osis and management. (J Shoulder Elbow Surg 2007;
6:169-173.)

n calcific tendinitis, the supraspinatus tendon is most
requently affected and is characterized by the multi-
ocal accumulation of basic calcium phosphate crys-
als (hydroxyapatite) within the tendon. The natural
istory of calcific tendinitis is thought to be cyclic,
ccurring in 4 distinct stages, although the pathogen-
sis is still a matter of controversy.17 It is known that
endon biology is influenced by gender and hormonal

rom the Nuffield Department of Orthopaedic Surgery, Nuffield
Orthopaedic Centre, University of Oxford, Oxford, England.
o benefits in any form have been received or will be received
from a commercial party related directly or indirectly to the
subject of this article.

eprint requests: Andrew J. Carr, FRCS, Nuffield Orthopaedic
Centre, Nuffield Department of Orthopaedic Surgery, Heading-
ton, Oxford OX3 ONR, England (E-mail: andrew.carr@
ndos.ox.ac.uk).
opyright © 2007 by Journal of Shoulder and Elbow Surgery
Board of Trustees.

058-2746/2007/$32.00

toi:10.1016/j.jse.2006.06.007
ariations (particularly estrogens and thyroxine),1,8

nd it is hypothesized that endocrine and connective
issue disorders may be implicated in calcific tendini-
is. The aim of this study was to investigate the natural
istory of the condition with an emphasis on the
ssociation with endocrine and connective tissue dis-
rders.

ETHODS

Computerized hospital records were used to identify all
atients diagnosed with calcific tendinitis between August
996 and July 2001 at our institution. Plain radiographs of
ll cases were reviewed by the senior author. Cases in
hich radiographic evidence was inconclusive or that had
learly described dystrophic calcification associated with
otator cuff tears were excluded. With full ethical approval
Oxford Regional Ethics Committee Reference No.
01.171), all patients were interviewed in person by 1

esearcher over a 3-month period (February to April 2003);
ach patient completed a questionnaire focusing on per-
onal epidemiologic data, shoulder symptoms, treatment
eceived, and medical history. Relevant medical problems
ere regarded as those for which the patient had under-
one active treatment. Patients were asked whether they
ere satisfied with the outcome of their treatment and to
ocument any residual shoulder deficit using a 5-category
cale (where 1 indicates none and 5 indicates severe).

Significance testing was performed by use of the �2

orrelation (with Yates correction for small sample size), as
ell as the 2-sample t test (corrected for small sample sizes).

ESULTS

tudy cohort

Computerized hospital records identified 149 pa-
ients diagnosed with calcific tendinitis. Of these, 17
11.4%) were excluded after radiographic review, 5
3.3%) were lost to follow-up, and 25 (16.8%) de-
lined to participate. The study cohort of 102 patients
125 shoulders) comprised 73 women (71.6%) and
9 men (28.4%) (P � .0024). Overall, the mean age
t onset of symptoms was 43.5 years, with a signifi-
ant difference in mean age at symptom onset be-
ween genders (41.6 years in women vs 48.3 years
n men, P � .0041). Incidence was greatest between
he fourth and sixth decades in both and absent in
oth the second and ninth decades. The age distribu-
ion for female and male participants is shown in
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igure 1. No significant difference in body mass
ndex (BMI), alcohol consumption, or smoking was
een (Table I). Despite this, mean BMIs for both gen-
ers fell into the overweight category, alcohol con-
umption in both groups was significantly below rec-
mmended weekly alcohol intake guidelines (14 units
n women and 21 units in men), and less than 1 in 5
atients in both genders were smokers. Calcific ten-
initis was bilateral in 23 of 102 patients (22.6%).
here was no gender difference in the number of
ilateral cases: 17 of 73 women (23.3%) and 6 of 29
en (20.7%). Of the 79 patients (56 women, and 23
en) with unilateral calcific tendinitis, the dominant
nd nondominant arms of men and women were
imilarly involved (dominant in 48 [60.8%] and non-
ominant in 31 [39.2%]) (women, dominant in 36
64.3%] and nondominant in 20 [35.7%]; men, dom-
nant in 12 [52.2%] and nondominant in 11
47.8%]).

All patients presented initially to a general practi-
ioner at a mean of 17 months (range, 0.25-120
onths) after the onset of shoulder symptoms. Of 102
atients, 48 (47.1%) took time off work (mean, 1.4

igure 1 Distribution of ages of symptom onset and variation with
ender.

able I BMI, alcohol intake (as percent of RWI), and smoking
abits by gender and for all cases

Mean BMI
(kg/m2)

Mean alcohol intake
(% of RWI) Smoker (%)

emale 25.9 74.0 19.2
ale 27.0 72.4 17.2
verall 26.2 73.5 18.6

WI, Recommended weekly intake.
onths, range, 0.25-4 months) because of their symp- e
oms. Of 125 cases, 77 (61.6%) were treated non-
peratively. In 56 cases (72.7%), the patient was
atisfied with the outcome of nonoperative treatment.
n 48 cases (38.4%) nonoperative treatment failed,
nd arthroscopic subacromial decompression (ASD)
ith excision of the calcific deposit was performed. In
1 cases (85.4%), the patient was satisfied with the
utcome of surgery.

ndocrine disease association

Of 102 patients in our study, 66 (64.7%) had
reviously been diagnosed with a specific endocrine
isorder. A high prevalence of both autoimmune and
ormone-related gynecologic diseases was found.
verall, 19 of 102 patients (18.6%) were undergo-

ng treatment for a specific autoimmune disease (13
ith hypothyroidism [9 women and 4 men], 4 with

heumatoid arthritis [all women], and 2 with type 1
iabetes [1 women and 1 man]). Compared with
ormal population estimates for the prevalence of
hese diseases (approximately 1.0% for each20), the
revalence of such diseases is significantly higher in
ur study (P � .0026 for hypothyroidism alone and P

.0008 for autoimmune disease overall). Of 73
emale patients, 50 (68.5%) had undergone formal
reatment for menstrual disorders. Within this group,

were diagnosed with endometriosis, 8 with ovarian
ysts, and 2 with polycystic ovary syndrome, with 15
aving undergone investigation/treatment for infertil-
ty or recurrent miscarriages. In addition, 21 patients
28.8%) had undergone laparoscopy and 23
31.5%) hysterectomy. Up to 30.0% of the female
opulation will at some point in their lifetime undergo

reatment for menstrual disorders,16 and 11.0% of all
omen will undergo hysterectomy as treatment for

uch conditions.18 The prevalence of menstrual disor-
ers and hysterectomy rates are significantly higher in
ur study than in the general population (P � .0001
nd P � .0016, respectively).

Further analysis was performed comparing pa-
ients with associated endocrine disease and those
ithout endocrine disease. The endocrine cohort
omprised 66 patients (81 shoulders), 62 women
93.9%) and 4 men (6.1%), with a mean age of 50.3
ears (range, 29.0-74.0 years). The non-endocrine
ohort included 36 patients (44 shoulders), 11
omen (30.6%) and 25 men (69.4%), with a mean
ge of 52.4 years (range, 35.0-73.0 years). The
ean age of symptom onset in the endocrine cohort
as 40.9 years (range, 20.0-72.0 years) compared
ith 46.9 years (range, 30.0-68.0 years) in the
on-endocrine cohort (P � .0026). Incidence was
reatest in the fourth and fifth decades for the endo-
rine cohort and in the fifth decade for the non-
ndocrine cohort (Figure 2). No significant differ-

nces were seen in the manner of symptom onset
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etween the groups. In 15 of 81 shoulders (18.5%) in
he endocrine cohort, symptom onset was acute (over
-7 days), with the remainder describing a chronic
icture of symptoms increasing over several months.
or 7 of 44 shoulders (15.9%) in the non-endocrine
ohort, the patients described an acute onset of symp-
oms. The overall duration of symptoms experienced
y patients in the endocrine cohort was significantly

onger (mean, 79.7 months, range, 0.25-420
onths) than that the non-endocrine cohort (mean,
7.1 months, range, 0.25-180 months) (P � .015).
espite this, the endocrine cohort contained a small
ubgroup of patients (n � 5) in whom symptoms
esolved within 1 week. The distribution of symptom
uration for both groups is shown in Figure 3.

igure 2 Distribution of ages of symptom onset for endocrine and
on-endocrine cohorts.

igure 3 Distribution of range of symptom duration for endocrine
nd non-endocrine cohorts.
In 38 of 81 shoulders (46.9%) in the endocrine p
roup, nonoperative treatment failed, and ASD with
alcific deposit excision was performed. This was
ignificantly higher than the non-endocrine cohort, in
hich 10 of 44 shoulders (22.7%) failed non-
perative treatment (P � .014). No significant differ-
nces were seen in levels of satisfaction or residual
oss of shoulder function between endocrine and non-
ndocrine cohorts for both nonoperative and opera-
ive treatment. In addition, no significant differences
ere seen between cohorts for mean pain scores,

ime off work, BMI, alcohol consumption, smoking
abits, the presence of calcific tendinitis bilaterally, or
ominant arm involvement.

ISCUSSION

The reported prevalence of calcific tendinitis in the
eneral population is highly variable, with estimates
arying from 2.7% to 22%.2,14 Such variations di-
ectly reflect the difference in study cohorts and radio-
raphic techniques used. At our institution, 149 pa-

ients were diagnosed with calcific tendinitis over a
-year period (with 102 participating in this study).
hese are patients who are symptomatic and in whom
reatment in primary care has failed and, therefore,
ust represent a small subgroup of patients, given the

eported population prevalence of this condition. Al-
hough previous studies have documented a female
redisposition for calcific tendinitis,2,3,6,12 with a
eak prevalence in the fifth decade,6,12 none has
ound a gender distribution as significant as that
bserved in this study. A variation in the age of onset
etween gender’s has been suspected,17 with Lipp-
ann12 reporting a mean age of onset in women and
en of 47 years and 51 years, respectively. Our
ighly significant results support this suspicion. Cal-
ific tendinitis is reportedly more common in the right
houlder,17 although this does not necessarily reflect
rm dominance. No relation with arm dominance
as noted in our study, although 22.6% of patients
ere affected bilaterally (compared with 10%-17% in
revious reports6,17). In addition, we found both men
nd women in our cohort to be overweight (in terms of
MI), with low levels of alcohol intake and smoking.

Unlike the widely reported self-limiting15 and tran-
ient9 nature of the condition, many patients in this
tudy had protracted natural histories, almost half of
hich resulted in time off work. Codman5 identified
atients with both very short and protracted natural
istories, hypothesizing that acute and chronic forms
f the condition were, in fact, different diseases. In
omparison, Uhthoff and Loehr17 proposed a cyclic,
-phase model for the condition’s natural history, with
ariations in length of natural history explained by
iffering rates of progress through this cycle. Al-

hough no evidence exists to support Codman’s hy-

othesis, it can be inferred that, if Uhthoff and Loehr’s
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odel is correct, the presence of associated endo-
rine disease may slow or even arrest progression
hrough its cyclic natural history, although the under-
ying mechanism for this is unknown.

Some authors have previously reported disease
ssociations with calcific tendinitis.17 Conditions such
s carpal tunnel syndrome can be classified as idio-
athic or secondary, with many well-documented
onditions and disease associations being recog-
ized (eg, pregnancy and hypothyroidism). In sec-
ndary cases, symptoms are known to improve rap-
dly with the resolution or treatment of the associated
ondition or disease.11 We propose that calcific ten-
initis should also be classified as idiopathic, type I,
r secondary, type II. Given the prevalence of endo-
rine disease found in our study cohort, we believe
hat these may have an important role in the etiology
nd pathogenesis of calcific tendinitis, although the
echanism of this effect is unknown. We have found
highly significant prevalence of these diseases in

ur study. Thyroxine is important for both collagen
ynthesis and matrix metabolism. Hypothyroidism
auses an accumulation of glycosaminoglycans in the
xtracellular matrix, which may, in turn, predispose to
endon calcification. Tendinitis has been reported as
he presenting complaint in cases of hypothyroid-
sm,10 symptomatic relief being obtained by treat-
ent of the primary thyroid deficiency. Estrogens are
nown to have wide-ranging effects on connective
issue metabolism. Women are known to have in-
reased joint laxity, which is directly affected by
evels of circulating estrogens. This may account for
he high prevalence of joint hypermobility seen in
omen compared with men (as much as 5:1 in some

tudies).4 Women have an increased incidence of
nterior cruciate ligament (ACL) injuries in compari-
on to men (estrogen receptors having been identified
n the ACL matrix13), and these occur most frequently
n midcycle (ovulatory phase).19 Coadministration of
he oral contraceptive pill has been shown to protect
gainst this cyclic predisposition. Six women in our
tudy stated directly that their symptoms were always
orse around midcycle. It remains to be determined
hether tendon function and mechanical properties
re also influenced in a similar way because, by use
f a rabbit model, estrogen receptor expression has
een identified in the Achilles, patellar, flexor digito-
um longus, and extensor digitorum tendons.8 The
ldest woman in our cohort (75 years) was undergo-
ng concurrent treatment for breast cancer, taking
amoxifen, a partial estrogen receptor antagonist, as
djuvant therapy. Few studies have investigated the
iomechanical properties of male and female ten-
ons. Goldstein et al,7 reported that numerous me-
hanical properties of the flexor digitorum profundus
ere different; females tendons were found to be
ignificantly stiffer with uniaxial tension than those of
en. At the molecular level, it is well-known that there
re gender differences regarding the induction and
laboration of inflammatory responses. The release of
roinflammatory neurotransmitters, such as substance
and calcitonin gene-related peptide, can result in

he release of biologic mediators from tissue mast
ells (macrophages), resulting in neurogenic inflam-
ation. This process, in addition to the increased
roduction of matrix metalloproteinases, is directly

nfluenced by female sex hormones. Considering
hese various mechanisms, it is possible that autoim-
une disease and disorders of estrogen metabolism
ay contribute to the etiology and pathogenesis of
alcific tendinitis. These effects may be intrinsic, at a
tructural and biochemical level, but a cyclical in-
rease in shoulder joint laxity may provide an extrin-
ic contribution.

In conclusion, calcific tendinitis is a poorly un-
erstood condition in which symptoms can be pro-

racted, resulting in time off work and impaired
uality of life. Despite this, the majority of patients
espond well to treatment, whether nonoperative or
perative. We have identified significant levels of
ndocrine disease among our study population.
atients with associated endocrine disease have
ymptoms develop at a younger age, have a sig-
ificantly more protracted natural history, and more
requently undergo surgical treatment than patients
ith no associated endocrine disease. It is possible

hat these diseases are linked to the etiology and
athogenesis of calcific tendinitis, and the condi-

ion should be regarded as either idiopathic or
econdary.
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