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Fifty-eight patients with the diagnosis of primary frozen 
shoulder were independently examined by 3 surgeons for 
evidence of Dupuytren's disease. The disease was found in 
52% (30/58) of the patients reviewed. These figures were 
compared with previously reported figures for a population 
of similar age. This showed that Dupuytren's disease is 
8.27 (95% CI, 6.25-11.2) times more common in patients 
with frozen shoulder than in the general population; the 
difference between the two was highly statistically signifi¬
cant (P < .001, x2 test). We discuss the literature on the 
association between frozen shoulder and Dupuytren's dis¬
ease and the implications of such a high proportion of 
patients sharing these two conditions. (J Shoulder Elbow 
Surg 2001;10:149-51.) 

Frozen shoulder is a chronic fibrosing condit ion of the 
shoulder joint c a p s u l e . 7 , 1 7 , 2 1 The predominant cells 
involved are fibroblasts and m y o f i b r o b l a s t s . 2 , 1 0 These 
cells lay down a dense type-III col lagen matrix within 
the shoulder joint capsu le , wh ich subsequently con¬
tracts, leading to the typical cl inical features of pain 
and stiffness. The histology is very similar to that of 
Dupuytren's disease of the palm (Figure), a condit ion 
with which it has many other features in common. The 
goals of this study were to quantify the incidence of 
Dupuytren's disease in a cohort of patients with a diag¬
nosis of frozen shoulder and to discuss the implications 
of such an association. 

METHODS 
Of 2548 new patients with shoulder problems referred to 

the senior author, 163 had a diagnosis of primary frozen 
shoulder. Strict criteria were observed to come to such a 
diagnosis. Frozen shoulder was defined according to Cod-
man's 6 criteria (Table I); although, because we do not 
accept that patients with frozen shoulder show wasting of 
the spinati, we accepted a diagnosis based upon the 
remaining criteria. All our patients fulfilled these criteria and 
also had reduction of both active and passive movement. 2 2 

Limitation of passive external rotation was an important clin-
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F igure Biopsy of coracohumeral ligament from a patient with 
frozen shoulder, showing features similar to those of Dupuytren's 
disease: highly cellular fibroblastic tissue arranged in lamellae 
and whorls (hematoxylin-eosin, original magnification x300) . 

ical feature present in all our patients. Great care was taken 
to exclude other diagnoses, including secondary frozen 
shoulder, on both clinical and radiologic grounds. The study 
was carried out in a district general hospital. 

One hundred patients with primary frozen shoulder, iden¬
tified from our shoulder database, were invited to a review 
clinic that was specially set up. Fifty-eight patients were 
reviewed (mean age 54.9 years; 28 men, 30 women). 

Each patient was reviewed independently by 3 sur¬
geons: 2 orthopaedic surgeons with a special interest in 
upper-limb surgery and 1 hand surgeon. Two of the sur¬
geons had no previous contact with the patients. Each 
patient was examined for evidence of Dupuytren's disease 
of the hand, Garrod's knuckle pads, and Ledderhose's dis¬
ease (plantar fibromatosis of the feet). In the patients with 
Dupuytren's disease, the type (flexion deformity, pits, nod¬
ules, or bands) and distribution were recorded on hand 
charts. The patients were also asked about any history of 
epilepsy, thyroid disease, and diabetes mellitus, and any 
family history of frozen shoulder or Dupuytren's disease. 

RESULTS 
Interobserver variation 

The K test was performed on the data to assess the 
interobserver variabil ity to elicit the signs of Dupuytren's 
disease (Table II). The results were similar to previously 
published figures for the interobserver variation in the 
diagnosis of Dupuytren's d i sease 1 3 and confirmed good 
interobserver correlation. 
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Table I C o d m a n ' s 6 criteria for frozen shoulder 

Symptoms Condition comes on slowly 
Pain is felt near the insertion of deltoid 
Inability to sleep on the affected side 
Able to continue daily habits and routines 

Signs Painful, restricted elevation 
Painful restricted external rotation 
Restriction of both the active and passive type 
Atrophy of the spinati 
Little local tenderness 

Investigations Normal results on radiography 

Incidence of Dupuytren's disease 

It w a s c o n s i d e r e d v e r y l i ke ly that a p a t i e n t h a d 
Dupuyt ren ' s d i sease w h e n al l 3 examine r s f o u n d e v i d e n c e 
of it. S imi lar ly , w h e n 2 examine r s f o u n d Dupuyt ren ' s dis¬
ease , w i t h a c lose co r re la t ion in the d is t r ibut ion o n the 
h a n d char t s , it w a s c o n c l u d e d that the pat ient p r o b a b l y 
h a d Dupuyt ren ' s d i sease. 

O f the pat ient s r e v i e w e d , 4 7 % ( 2 7 / 5 8 ) w e r e f o u n d 
to h a v e e v i d e n c e of D u p u y t r e n ' s d i sease b y al l 3 e x a m ¬
iners , a n d in 5 % ( 3 / 5 8 ) , 2 e x a m i n e r s f o u n d e v i d e n c e 
of D u p u y t r e n ' s d i s e a s e , w i t h a c lose c o r r e l a t i o n in the 
d i s t r i b u t i o n o n the h a n d c h a r t s . T h e r e f o r e , the o v e r a l l 
i n c i d e n c e o f D u p u y t r e n ' s d i sease in o u r f r o z e n s h o u l d e r 
p a t i e n t g r o u p w a s 5 2 % ( 3 0 / 5 8 ) . This i n f o r m a t i o n is 
r e p r e s e n t e d in Table III. 

W e c o m p a r e d o u r results w i t h those of E a r l y , 8 w h o 
e x a m i n e d 2 5 2 4 per sons b e t w e e n the a g e s o f 4 5 a n d 
6 4 y e a r s a n d f o u n d a n i n c i d e n c e of D u p u y t r e n ' s dis¬
e a s e of 6 . 2 % ( 1 5 6 / 2 5 2 4 ) . The d i f f e r e n c e b e t w e e n the 
t w o g r o u p s w a s h i g h l y s t a t i s t i c a l l y s i g n i f i c a n t (P < 
. 0 0 1 , x 2 test), w i t h a re la t i ve r isk r a t i o o f 8 . 2 7 ( 9 5 % 
C I , 6 . 2 5 - 1 1 . 2 ) . Even w h e n o n l y the pat ient s in w h o m 
al l 3 e x a m i n e r s f o u n d D u p u y t r e n ' s d i s e a s e w e r e inc lud¬
e d ( 2 7 / 5 8 ) , the re la t i ve r isk r a t i o w a s 7 . 5 3 ( 9 5 % C I , 
5 . 5 0 - 1 0 . 3 2 ) . 

It s h o u l d b e n o t e d t h a t , o f the 3 0 pat ient s f o u n d to 
h a v e e v i d e n c e of D u p u y t r e n ' s d i s e a s e , o n l y 3 h a d mod¬
e r a t e o r severe d i sease c a u s i n g f i x e d jo in t c o n t r a c t u r e s 
o f the m e t a c a r p o p h a l a n g e a l o r i n t e r p h a l a n g e a l jo ints . 
The r e m a i n i n g pat ient s h a d m i l d d i sease that a f f e c t e d 
the p a l m a r f a s c i a but d i d not c a u s e jo in t c o n t r a c t u r e . 

Other associations 

G a r r o d ' s p a d s w e r e f o u n d in 1 6 p a t i e n t s ( 2 8 % ) ; 
w h e r e a s e v i d e n c e of L e d d e r h o s e ' s d i s e a s e w a s o n l y 
f o u n d in 1 p a t i e n t ( 2 % ) . O f the pat ients r e v i e w e d , there 
w a s n o a s s o c i a t i o n w i t h e p i l e p s y o r e p i l e p s y t r e a t m e n t 
( 0 / 5 8 ) . Twelve p e r c e n t ( 7 / 5 8 ) o f pat ient s g a v e a histo¬
ry o f t h y r o i d p r o b l e m s (5 h y p o t h y r o i d , 1 h y p e r t h y r o i d , 
1 t h y r o i d cyst) . Th i r ty -one p e r c e n t ( 1 8 / 5 8 ) h a d d i a b e t e s 
mel l i tus , o f w h o m 1 5 pat ients w e r e insul in d e p e n d e n t ; 
the re la t ive i n c i d e n c e of D u p u y t r e n ' s d i sease in those 
pat ients w i t h a n d w i t h o u t d i a b e t e s mel l i tus is represent¬
e d in Table IV. As w o u l d b e e x p e c t e d , the i n c i d e n c e o f 

Table II Kappa values for interobserver error 

Kappa value 

Examiners 1 and 2 0 .724 
Examiners 1 and 3 0 .896 
Examiners 2 and 3 0 .828 

D u p u y t r e n ' s d i sease in those w i t h d i a b e t e s mel l i tus is 
h i g h e r t h a n in those w i t h o u t . Twelve p e r c e n t ( 7 / 5 8 ) o f 
pat ients s tated that t h e y h a d a f i r s t -degree re lat ive w i t h 
a d i a g n o s i s o f f r o z e n shou lder , a n d 7 % ( 4 / 5 8 ) h a d a 
f i r s t -degree re la t ive w i t h Dupuyt ren ' s d i sease . 

DISCUSSION 
S c h a e r 2 0 first n o t e d the a s s o c i a t i o n b e t w e e n f r o z e n 

s h o u l d e r a n d D u p u y t r e n ' s d i s e a s e in 1 9 3 6 , f i n d i n g 
Dupuyt ren ' s d i sease in 2 5 % of his pat ients w i t h f r o z e n 
shou lder (a l though he d i d not c o m m e n t o n p a t i e n t num¬
bers) . In 1 9 4 1 , L u n d 1 4 f o u n d 1 4 pat ients w i t h f r o z e n 
shou lder in a r e v i e w of 3 6 0 e p i l e p t i c inpat ient s , a n d 1 2 
of w h o m h a d D u p u y t r e n ' s d i s e a s e . M e u l e n g r a c h t 1 6 

r e v i e w e d 7 8 pat ien t s w i t h " f r o z e n s h o u l d e r , " f i n d i n g 
Dupuyt ren ' s d i sease in 1 8 % ( 1 4 / 7 8 ) . It shou ld be n o t e d , 
h o w e v e r , that his pat ien t m i x w a s s o m e w h a t h e t e r o g e -
nous a n d i n c l u d e d a g r o u p of pat ien t s w i t h p y r e x i a , 
w e i g h t loss, a n d a ra i sed e r y t h r o c y t e s e d i m e n t a t i o n rate . 

W e f o u n d e v i d e n c e o f D u p u y t r e n ' s d i s e a s e in 5 2 % 
( 3 0 / 5 8 ) o f the pat ient s w i t h f r o z e n s h o u l d e r that w e 
r e v i e w e d . This is a c o n s i d e r a b l y h i g h e r i n c i d e n c e t h a n 
has b e e n p r e v i o u s l y r e p o r t e d a n d , in c o m p a r i s o n w i t h 
a n a g e - m a t c h e d s a m p l e f r o m the g e n e r a l p o p u l a t i o n , 8 

is h i g h l y s tat i s t ica l ly s i g n i f i c a n t (P < . 0 0 1 , x 2 test). 

A l t h o u g h the cause of f rozen shoulder a n d Dupuytren's 
d i sease remains a n e n i g m a , the t w o cond i t ions d o share 
a n u m b e r of str ik ing s imilar it ies. H i s to log ica l ly , both s h o w 
depos i t ion of type-III c o l l a g e n in nodules a n d b a n d s , w i t h 
a s imi la r d i s t r ibu t ion of f ib rob las t s a n d m y o f i b r o b -
l a s t s . 2 , 1 2 , 1 5 C l in ica l ly , both m a y l e a d to joint cont ractu re , 
a n d both m a y f o l l o w t r a u m a . There a r e a lso m e t a b o l i c 
associat ions , w i t h a s ign i f icant ly inc reased i n c i d e n c e of 
d iabetes mell itus a n d h y p e r l i p i d e m i a in both c o n d i t i o n s 3 

as w e l l as cytok ine abnormal i t ie s , w h i c h have been shown 
to h a v e a s imi lar pattern in both d i s e a s e s . 1 , 4 , 1 9 F rozen 
shoulder is k n o w n to have abnormal i t ie s of mat r i x metal -
loprote inase a n d meta l loprote inase i n h i b i t o r s , 4 a n d , inter¬
estingly, a recent tr ial that e x a m i n e d the use of a mat r i x 
meta l loprote inase inh ib i tor as a t reatment for i n o p e r a b l e 
s tomach c a r c i n o m a n o t e d the d e v e l o p m e n t o f b i la te ra l 
f r o z e n shou lder in 6 o f the 1 2 t reated pat ients a n d of 
Dupuytren's d isease in 3 . 1 1 Finally, c h r o m o s o m a l studies 
have shown e v i d e n c e of t r i somy 7 a n d 8 s y n d r o m e in cell 
cultures of tissue taken f rom both c o n d i t i o n s . 9 

The t w o c o n d i t i o n s a r e g e n e r a l l y u n d e r s t o o d to h a v e 
v e r y d i f f e r e n t n a t u r a l h i s t o r i e s — D u p u y t r e n ' s d i s e a s e 
b e i n g a p r o g r e s s i v e c o n d i t i o n , a n d f r o z e n s h o u l d e r 
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Table III Number of patients with Dupuytren's disease 

Evidence of Dupuytren's disease found by: 

All 3 Only 2 Only 1 No 
examiners examiners examiner examiners Total 

Number of patients 2 7 3 5 23 58 
Percentage of total patients 4 7 5 9 4 0 100 

b e i n g a se l f - l im i t i ng d i s o r d e r t h a t f u l l y reso lves w i t h 
t i m e . H o w e v e r , t h e a v a i l a b l e l i t e r a t u r e s h o w s t h a t 
a l t h o u g h most f r o z e n s h o u l d e r pat ient s h a v e l itt le l o n g -
t e r m f u n c t i o n a l d i s a b i l i t y , most d o h a v e o n g o i n g dis¬
c o m f o r t a n d a m e a s u r a b l e l i m i t a t i o n o f m o v e m e n t (par¬
t i c u l a r l y e x t e r n a l r o t a t i o n ) . 5 , 7 , 1 5 , 1 6 , 1 8 , 2 1 

This s tudy c o n f i r m s that D u p u y t r e n ' s d i s e a s e is com¬
m o n l y seen in pat ient s w i t h f r o z e n s h o u l d e r a n d sug¬
gests that the t w o c o n d i t i o n s m a y share a c o m m o n bio¬
c h e m i c a l p a t h w a y that leads to c o n t r a c t u r e . 
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