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HandManifestations of Diabetes Mellitus

Peter G. Fitzgibbons, MD, Arnold-Peter C. Weiss, MD

Diabetes mellitus is a relatively common condition and is frequently encountered in patients
seen by hand surgeons. This review examines the known problems associated with diabetes,
as well as some of the clinical findings noted in these patients, who often have multiple visits
for hand conditions over time. ( J Hand Surg 2008;33A:771 – 775. Copyright © 2008 by the
American Society for Surgery of the Hand. All rights reserved.)
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HYSICIANS HAVE LONG recognized the association
between diabetes mellitus and several pathologic
conditions of the hand. The most commonly

ecognized maladies are stenosing tenosynovitis, Du-
uytren’s contracture (or Dupuytren’s disease), carpal
unnel syndrome, and limited joint mobility.1,2 Al-
hough all four affect persons without diabetes, their
ncidence is increased in the setting of diabetes, giving
ise to a diathesis of hand pathology variably referred to
s diabetic hand syndrome, pseudoscleroderma, cheiro-
rthropathy, or, with the addition of glenohumeral ad-
esive capsulitis, shoulder/hand syndrome. Investiga-
ors have proposed a variety of etiologies for this
onstellation of hand problems, all of them related to
he disease process of diabetes mellitus, but the exact
athophysiology of these conditions is unknown. The
xtent to which such hand pathology serves as a marker
f ongoing diabetic complications or harbinger of their
ventual onset is also unknown. In addition to these
elatively common problems, persons with diabetes are
rone to a number of cutaneous conditions that m a y
resent in the hand. The present review addresses
oth the common and uncommon hand manifesta-
ions of diabetes mellitus, focusing on their clinical
resentations.
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IMITED JOINT MOBILITY
n 1957, Lundbaek3 published a description of hand stiff-
ess as a complication of diabetes mellitus. Although the
ondition had been recognized earlier, this was the first
idely published description of what was later dubbed

imited joint mobility (LJM) by Rosenbloom et al.4, who
ecognized LJM as particularly associated with juvenile
ype 1 diabetes. Subsequent studies have corroborated
imilar findings. LJM is a condition of stiffness principally
n the hands that occasionally extends to the proximal
pper extremities and spine.

linical findings

atients with LJM typically have limited extension of
he metacarpophalangeal, proximal interphalangeal,
nd distal interphalangeal joints, generally beginning in
he ulnar digits and spreading radially. Simple physical
xamination signs can be used to screen for LJM. The
reacher’s sign involves the patient holding the hands
pposed to one another vertically with elbows flexed
nd wrists extended. A positive sign is indicated by an
nability of the patient to completely approximate the
almar surface of the digits (Fig. 1). The table top sign
s a similar test in which the patient places the palms flat
n a hard surface with the digits spread. Normally, the
ntire palmar surface of the digits should contact the
able. If the test is positive, the digits and palm will not
ie flat. In a similar test, Lawson et al.5 screened for
JM with the hands held in the preacher’s position and

he digits spread. Positive screening tests warrant care-
ul passive examination of each joint to assess limited
xtension. Both these tests can be positive with other
linical conditions, such as Dupuytren’s contracture or
revious trauma, so a careful history and physical ex-

mination to rule out these conditions are warranted.
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Relation to diabetic disease

In an effort to elucidate the pathophysiology of LJM
and to assess its usefulness as a sign of the severity of
generalized disease, multiple studies have tried to cor-
relate LJM with both complications of diabetes melli-
tus, and demographic characteristics of patients. Almost
universally, studies have documented a positive rela-
tionship of LJM with age and duration of diabetic
disease. The prevalence of LJM has ranged from 8% to
76%, with most studies identifying the rate at approx-
imately 30%.5–10 Notably, a study that looked for LJM
in 78 patients with a relatively short duration of type 2
diabetes (�10 years) found no evidence of the condi-
tion.11

Several of these studies involved type 1 diabetes and
found a strong relationship between LJM and retinop-
athy. Lawson et al.5 examined the relationship of LJM
with retinopathy and found an overall higher prevalence
of LJM among patients with severe retinopathy,
whereas Rosenbloom et al.4 showed a higher preva-
lence with any degree of retinopathy. Subgroup analysis
in the study by Lawson et al.5 indicated that in insulin-
dependent diabetes mellitus, LJM was related to reti-
nopathy independent of age and duration of disease; in
non–insulin-dependent diabetes mellitus, however,
LJM was linked to age and duration but not indepen-
dently to retinopathy. This study is a good example of

FIGURE 1: The “Preacher Sign” involves the inability to
flatten the hands against each other and is frequently seen in
diabetes mellitus patients.
the difficulty inherent in studying diabetes mellitus,
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particularly in the older population with type 2 diabetes.
It is difficult to recruit enough patients to independently
assess the various complications (LJM, retinopathy,
nephropathy, neuropathy) and sufficiently investigate
what mechanism may be responsible for the LJM. Ad-
ditionally, establishing a true duration of disease, or
extent of blood sugar control, is near impossible. Just as
many insulin-resistant patients escape clinical study,
subclinical joint stiffness has been found in diabetic
patients who would not clinically qualify as having
LJM, indicating that pathologic mechanisms are at
work long before patients are identified.12

DUPUYTREN’S DISEASE
A disease with clear similarities to LJM, Dupuytren’s
disease (DD) is more common among those with dia-
betes than in the general population. Unlike LJM, how-
ever, DD has an increasingly well-understood etiology
in the absence of diabetes, one that is clearly indepen-
dent of the glycosylation involved in diabetic compli-
cations. This difference, along with a few distinct dif-
ferences in clinical findings, suggests that the
pathophysiology of DD differs in people with and with-
out diabetes. Furthermore, although LJM and DD may
coexist in people with diabetes, the two are distinct
clinical entities.

Clinical findings

Dupuytren’s disease consists of palmar and digital nod-
ules and cords, palmar skin tethering, and digital con-
tractures. Studies have noted that in the setting of dia-
betes mellitus, involvement is predominantly of the ring
and middle digits, as opposed to DD, which more
commonly involves the small and ring digits.13 Addi-
tionally, several studies have noted that diabetic patients
often experience a milder form of disease, with few
patients complaining of symptoms,10 a finding that was
recently confirmed in a retrospective study of 2,919
patients with DD.14 This study also found that the
prevalence of diabetes mellitus in their population of
DD patients was only slightly higher than in the general
population (11 vs. 7%). The lack of a large difference in
prevalence in this study may be due to an inability to
capture the mild forms of the disease that would not
present to physicians. If true, this further supports the
idea that the pathophysiologic processes of DD differ in
people with and without diabetes.

Relation to diabetic disease

As with LJM, DD has been found to have an increased
incidence among diabetic patients,14,13 and age and

duration are likewise associated with an increased inci-
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dence of DD.15–17 Studies of association with diabetic
complications vary. Some studies have found an asso-
ciation between DD and retinopathy independent of age
and duration of disease.18 Others have identified age
and duration as the principal factors.5 Dupuytren’s dis-
ease has also been associated with neuropathy and
LJM, independent of age and duration. Notably, DD
does not appear to be related to glucose control, al-
though this may be a function of the difficulty in as-
sessing long-term glucose control.

CARPAL TUNNEL SYNDROME
Carpal tunnel syndrome has a well-documented corre-
lation with diabetes. Unlike DD, which tends to present
in a milder form in people with diabetes, carpal tunnel
syndrome tends to be more problematic in this group.
Additionally, carpal tunnel release seems to provide
less reliable symptom relief in the diabetic population.

Clinical findings

Carpal tunnel syndrome presents with similar clinical
findings in diabetic and nondiabetic patients alike. An-
ecdotally, diabetic patients are thought to have worse
outcomes from carpal tunnel release than nondiabetic
patients. Studies investigating such a difference have
met with mixed results, although evidence of poor
nerve regeneration in diabetes lends support to the the-
ory.19 Among clinical studies, some find no difference
between diabetic and normal control subjects, whereas
others find that improvement in symptoms, though still
important, is not as great among diabetics.20–22

Relation to diabetic disease

The incidence of carpal tunnel syndrome in the diabetic
population has consistently been reported as between
11% and 21%, in numerous studies.8,9,23–25 The mech-
anism of carpal tunnel syndrome in the setting of dia-
betes is not known, but two general theories prevail.
One is that glycosylation of connective tissues increases
collagen cross-linking, leading to increased stiffness
and thickening of the transverse carpal ligament or
peritendinous tissue. A second possibility, not exclusive
of the first, is that the polyneuropathy caused by dia-
betic microvascular leads to increased susceptibility of
the median nerve to a compressive injury. Evidence
supports both theories. One histologic study suggests
that both tissue changes, such as thickening of collagen
bundles in tendon sheaths, and small vessel arterioscler-
osis are contributors to carpal tunnel syndrome.28 In the
diabetic population, carpal tunnel syndrome has been
connected independently to retinopathy, general periph-

eral neuropathy, stenosing tenosynovitis, and Du-
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puytren’s disease.24 These relationships suggest both a
microvascular and a gross compressive mechanism of
injury to the median nerve.

STENOSING TENOSYNOVITIS (TRIGGER FINGER)
Although stenosing tenosynovitis, commonly referred
to as trigger finger, is less well-documented among
diabetics than are LJM, Dupuytren’s disease, and carpal
tunnel syndrome, the condition has been clearly shown
to be more common in the diabetic population.

Clinical findings

Trigger finger in the diabetic population does not differ
considerably from that in the general population. Clin-
ically, patients present with complaints of stiffness,
pain, or locking in the digit, with tenderness and often
a palpable nodule at the A1 pulley. Studies have shown
that, compared with a nondiabetic population, trigger
finger in diabetic patients is more common in female
patients, more often bilateral, more often multidigit, and
relatively sparing of the index and small fingers.26 Trig-
ger finger in diabetic patients responds less well to
corticosteroid injection, a common initial treatment, and
more often requires surgery.27

Relation to diabetic disease

Trigger finger has been shown to have a prevalence of
approximately 20% in multiple studies of diabetic pop-
ulations, compared with roughly 2% in the general
population.7,9,23 As with other hand complications, age
and duration of disease are often cited as significant
contributing factors. In one study, trigger finger was
found to be independently associated with carpal tunnel
syndrome in type 1 diabetic patients.9 This finding is
consistent with a study of flexor tendon sheath histol-
ogy in patients having carpal tunnel release that re-
vealed thickening of the sheaths, suggesting a similar
etiology for both conditions.28

INFECTION
Hyperglycemia has a negative effect on cell-mediated
immunity and phagocyte function, increasing the risk of
infection in the diabetic population. Accordingly, peo-
ple with diabetes are at increased risk for hand infec-
tion. Several series have reported on the treatment of
multiple hand infections in the diabetic popula-
tion.29,30,31 The apparent significant incidence of dia-
betic hand infections in tropical regions, and particu-
larly in sub-Saharan Africa, has led to the coining of the
term “tropical diabetic hand syndrome.”32

None of these studies has shown statistically an

increased risk of incidence or virulence of hand infec-

y–June 



774 HAND MANIFESTATIONS OF DIABETES
tions in the diabetic population, but some findings from
an example case series of 25 patients are worthy of
mention.33 First, a history of trauma played a role in
only 16% of patients, and other studies reflect either a
relatively low incidence of trauma or minimal severity
of the antecedent trauma.29 Second, intraoperative cul-
tures grew out multiple organisms in 55% of speci-
mens, gram-negative organisms in 73%, and Staphylo-
coccus aureus in only 36%, a pattern of flora also
mirrored in other series.30 This representative case se-
ries suggests that all diabetic hand infections should be
treated with caution, and the possibility of polymicro-
bial infection should be considered when determining
an initial approach to antibiotic coverage.

HAND WEAKNESS

Hand weakness has been demonstrated in the diabetic
population, compared with normal control subjects, and
this observation mirrors similar findings in the lower
extremities.34,35 In the setting of the numerous hand
complications described so far, functional disability
may not seem surprising. As noted, however, both LJM
and DD in the diabetic population tend not to cause
significant functional disability, and many such patients
likely do not present to physicians for treatment. Re-
duced grip and pinch strength, however, have been
found in at least one study to be independent of LJM,
DD, and trigger finger. In addition, no correlation has
been established with age, duration of disease, or con-
trol of diabetes. Although not proven clearly, neuropa-
thy has been suggested as a possible etiology for dia-
betic hand weakness.

DERMATOLOGIC LESIONS

In the diabetic population, numerous cutaneous lesions
may occur in the hands, as well as in other loca-

FIGURE 2: In this case of granuloma annulare, a discrete pink
annular patch without scales is noted. (Reprinted with permission
from Fig. 6 in Jayaraman et al38 [J Am Soc Surg Hand 2003;
3:4–13].)
tions.36,37
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Bullosis diabeticorum

Bullosis diabeticorum, or diabetic blisters, occur in pa-
tients with severe diabetes and often in the setting of
neuropathy. The blisters (0.5–3.0 cm) are typically
painless, irregular in shape, have no surrounding in-
flammation, and arise acutely. They are self-limiting
and heal without significant scarring in 2 to 4 weeks.

Granuloma annulare

Granuloma annulare lesions, which have an anecdotal
relationship to diabetes, may range from a few to many
hundreds of small (1–2 mm) papules that may combine
to form annular plaques (Fig. 2). These may appear on
the dorsum of the hand and fingers, as well as other
extensor surfaces, and do not resolve spontaneously.
Generally, no specific treatment is required, although
several topical dermatologic medications may be effec-
tive.

Huntley’s papules

Huntley’s papules, or “skin pebbles,” typically occur on
the dorsum of the hands or interphalangeal joints of the
fingers and are a self-limiting marker of diabetic disease
(Fig. 3).

Necrobiosis lipoidica diabeticorum

Necrobiosis lipoidica diabeticorum lesions are painless,
scaly papules that develop into sclerotic plaques that
may eventually ulcerate. These uncommon lesions are
found most often on the legs but may also affect the
hands. Necrobiosis lipoidica is considered a marker for
the development of diabetes, in that they are often
found in nondiabetic patients who are found, on further
history and testing, to have impaired glucose tolerance
or a family history of diabetes. Topical steroids may be
attempted on enlarging lesions, but in the absence of

FIGURE 3: A small area of a Huntley’s papule at the dorsal
interphalangeal joint.
ulceration no specific treatment is necessary.
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Hand abnormalities of the patients with diabetes mellitus. Rom
J Intern Med 2000–2001;38–39:89–95.

2. Cagliero E, Apruzzese W, Perlmutter GS, Nathan DM. Musculo-
skeletal disorders of the hand and shoulder in patients with diabetes
mellitus. Am J Med 2002;112:487–490.

3. Lundbaek K. Stiff hands in long-term diabetes. Acta Med Scand
1957;158:447–451.

4. Rosenbloom AL, Silverstein JH, Lezotte DC, Richardson K, McCallum
M. Limited joint mobility in childhood diabetes mellitus indicates in-
creased risk for microvascular disease. N Engl J Med 1981;305:191–194.

5. Lawson PM, Maneschi F, Kohner EM. The relationship of hand
abnormalities to diabetes and diabetic retinopathy. Diabetes Care
1983;6:140–143.

6. Chaudhuri KR, Davidson AR, Morris IM. Limited joint mobility and
carpal tunnel syndrome in insulin-dependent diabetes. Br J Rheuma-
tol 1989;28:191–194.

7. Starkman HS, Gleason RE, Rand LI, Miller DE, Soeldner JS. Limited
joint mobility (LJM) of the hand in patients with diabetes mellitus:
relation to chronic complications. Ann Rheum Dis 1986;45:130–135.

8. Gamstedt A, Holm-Glad J, Ohlson CG, Sundström M. Hand abnor-
malities are strongly associated with the duration of diabetes melli-
tus. J Intern Med 1993;234:189–193.

9. Jennings AM, Milner PC, Ward JD. Hand abnormalities are associ-
ated with the complications of diabetes in type 2 diabetes. Diabet
Med 1989;6:43–47.

10. Renard E, Jacques D, Chammas M, Poirier JL, Bonifacj C, Jaffiol C,
et al. Increased prevalence of soft tissue hand lesions in type 1 and
type 2 diabetes mellitus: various entities and associated significance.
Diabetes Metab 1994;20:513–521.

11. Ardic F, Soyupek F, Kahraman Y, Yorgancioglu R. The musculo-
skeletal complications seen in type II diabetics: predominance of
hand involvement. Clin Rheumatol 2003;22:229–233.

12. Slama G, Letanoux M, Thibult N, Goldgewicht C, Eschwege E,
Tchobroutsky G. Quantification of early subclinical limited joint
mobility in diabetes mellitus. Diabetes Care 1985;8:329–332.

13. Noble J, Heathcote JG, Cohen H. Diabetes mellitus in the aetiology
of Dupuytren’s disease. J Bone Joint Surg 1984;66B:322–325.

14. Loos B, Puschkin V, Horch RE. 50 years experience with Du-
puytren’s contracture in the Erlangen University Hospital: a retro-
spective analysis of 2919 operated hands from 1956 to 2006. BMC
Musculoskelet Disord 2007;8:60.

15. Arkkila PE, Kantola IM, Viikari JS, Rönnemaa T, Vähätalo MA.
Dupuytren’s disease in type 1 diabetic patients: a five-year prospec-
tive study. Clin Exp Rheumatol 1996;14:59–65.

16. Gray RG, Gottlieb NL. Rheumatic disorders associated with diabetes
mellitus: literature review. Semin Arthritis Rheum 1976;6:19–34.

17. Crisp AJ, Heathcote JG. Connective tissue abnormalities in diabetes
mellitus. J R Coll Physicians Lond 1984;18:132–141.

18. Jennings AM, Milner PC, Ward JD. Hand abnormalities are associ-

ated with the complications of diabetes in type 2 diabetes. Diabet
Med 1989;6:43–47.

JHS �Vol A, Ma
19. Kennedy JM, Zochodne DW. Impaired peripheral nerve regeneration
in diabetes mellitus. J Peripher Nerv Syst 2005;10:144–157.

20. Mondelli M, Padua L, Reale F, Signorini AM, Romano C. Outcome
of surgical release among diabetics with carpal tunnel syndrome.
Arch Phys Med Rehabil 2004;85:7–13.

21. Ozkul Y, Sabuncu T, Kocabey Y, Nazligul Y. Outcomes of carpal
tunnel release in diabetic and non-diabetic patients. Acta Neurol
Scand 2002;106:168–172.

22. Pagnanelli DM, Barrer SJ. Outcome of carpal tunnel release surgery
in patients with diabetes. Neurosurg Focus 1997;3:e9.

23. Chammas M, Bousquet P, Renard E, Poirier JL, Jaffiol C, Allieu Y.
Dupuytren’s disease, carpal tunnel syndrome, trigger finger, and
diabetes mellitus. J Hand Surg 1995;20A:109–114.

24. Comi G, Lozza L, Galardi G, Ghilardi MF, Medaglini S, Canal N. Pres-
ence of carpal tunnel syndrome in diabetics: effect of age, sex, diabetes
duration and polyneuropathy. Acta Diabetol Lat 1985;22:259–262.

25. Singh R, Gamble G, Cundy T. Lifetime risk of symptomatic carpal
tunnel syndrome in type 1 diabetes. Diabet Med 2005;22:625–630.

26. Blyth MJ, Ross DJ. Diabetes and trigger finger. J Hand Surg 1996;
21B:244–245.

27. Griggs SM, Weiss AP, Lane LB, Schwenker C, Akelman E, Sachar
K. Treatment of trigger finger in patients with diabetes mellitus.
J Hand Surg 1995;20A:787–789.

28. Neal NC, McManners J, Stirling GA. Pathology of the flexor tendon
sheath in the spontaneous carpal tunnel syndrome. J Hand Surg
1987;12B:229–232.

29. Gill GV, Famuyiwa OO, Rolfe M, Archibald LK. Serious hand
sepsis and diabetes mellitus: specific tropical syndrome with West-
ern counterparts. Diabet Med 1998;15:858–862.

30. Connor RW, Kimbrough RC, Dabezies MJ. Hand infections in
patients with diabetes mellitus. Orthopedics 2001;24:1057–1060.

31. Mandel MA. Immune competence and diabetes mellitus: pyogenic
human hand infections. J Hand Surg 1978;3:458–461.

32. Abbas ZG, Lutale J, Gill GV, Archibald LK. Tropical diabetic hand
syndrome: risk factors in an adult diabetes population. Int J Infect
Dis 2001;5:19–23.

33. Kour AK, Looi KP, Phone MH, Pho RW. Hand infections in patients
with diabetes. Clin Orthop Relat Res 1996;331:238–244.

34. Cetinus E, Buyukbese MA, Uzel M, Ekerbicer H, Karaoguz A. Hand
grip strength in patients with type 2 diabetes mellitus. Diabetes Res
Clin Pract 2005;70:278–286.
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