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ABSTRACT: BackgroundBackground: The knowledge about striatal hand deformities (SHD) in Parkinson’s disease (PD), has
recently increased but need more attention due to their early impact on dexterity. The focus of clinical studies
has been on the staging of SHD severity and neurological features. However, a hand surgical perspective has
not been considered.
ObjectivesObjectives: Our purpose was to examine SHD in patients with PD using hand surgical assessment methods and
the recommended staging of SHD.
MethodsMethods: In this observational study, a specialist in neurological physiotherapy examined 100 consecutive PD
patients and identified 35 with suspected SHD, who were then examined by two hand surgeons. Their hands
were clinically evaluated for severity of SHD, according to a previous proposed staging, focusing on
metacarpophalangeal (MCP) joint flexion, presence of intrinsic and extrinsic tightness, as well as other hand
deformities.
ResultsResults: Three kinds of deformities were identified among 35 included patients: surgical diagnoses unrelated to
PD (n = 5), SHD (n = 23), and PD related hand deformities with increased extrinsic tightness (n = 10); three of
these 10 patients had also contralateral SHD, thus are included in SHD group. In addition to previously
described MCP joint flexion, swan neck deformity and z-thumb deformity, we found in most hands finger
“clefting,” abduction of the little finger and/or an increased intrinsic tightness, indicating pathology of intrinsic
muscles of the hand involved in SHD.
ConclusionsConclusions: SHD diagnosed with a modified staging method, including features of intrinsic and extrinsic hand
deformities, should be considered in PD to implement early and more accurate treatment.

A striatal hand deformity (SHD) is recognized by flexion of the
metacarpophalangeal (MCP) joints, sometimes in combination with
hyperextension of the proximal interphalangeal (PIP) joints.1–3 The
term “striatal deformity” has been used since the 70’s to describe
various abnormal parkinsonian postures of the hand, foot and
spine.3 Today, we know that lesions in the striatum (caudate and
putamen) cause dystonia, but evidence supporting that “striatal
deformities” are related to the striatum are in fact scarce.3 Thus,
SHD in Parkinson’s disease (PD), occurring in 8–10% of PD
patients,4,5 is still relatively unrecognized and not fully under-
stood.1,4,5 It seems as SHD is poorly responsive to medication
effects,2 is not action-induced6 and is still present with the hands

relaxed and during sleep,1,6 indicating that a SHD shares features
with rigidity, although dystonia has been discussed in relation to the
origin of SHD.3,4,7 Also, other PD related deformities, such as
“clenched fist”8 or wrist flexion while walking related to motor
fluctuations,9 are closely related to dystonia. Interestingly, mild
stages of SHD can be one of the earliest parkinsonian signs in
untreated patients and the laterality of SHD is highly specific for the
worst affected side of PD.2–4 Patients with SHD are younger, have
an earlier onset of initial parkinsonian symptoms, and have a more
severe disease compared to their counterparts without deformity.4,5

SHD may be part of the primary PD process and significantly
adds to disability in persons already coping with the complexity
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of PD symptoms, such as resting tremor, micrography and diffi-
culties in handling objects due to brady�/hypokinesia.1,4,10

Moreover, misdiagnoses with rheumatoid arthritis and other
hand surgical diagnoses, such as osteoarthritis of the thumb base
and Dupuytren’s disease with contracture, are common, espe-
cially when deformities occur early and in the absence of cardinal
parkinsonian signs,1,11 which makes the judgment of the condi-
tion complex for an untrained eye.1,4

In hand surgical terms, the SHD posture refers to the
intrinsic-plus hand, caused by muscle spasm and/or adhesions of
the intrinsic muscles in the hand. An intrinsic-plus hand can also
be seen in other upper motor neuron lesions, such as stroke,
cerebral palsy or encephalitis.12 Although the underlying patho-
genesis differs, the intrinsic-plus posture can also develop after
hand trauma or secondary to rheumatoid arthritis.12 Inability to
fully open the hand and affected gripping ability are commonly
seen regardless underlying pathogenesis.12

Hyperextension of the PIP joint and flexion posture of the
distal interphalangeal (DIP) joint is often termed swan-neck
deformity and develops secondary to imbalance between extrin-
sic and intrinsic muscles in forearm and the hand.13 Swan-neck
deformity in addition to flexed MCP joints is often seen in
patients with an intrinsic-plus hand and has also been described
in patients with more severe SHD, although a swan-neck defor-
mity may develop for other reasons and irrespective of MCP
joint flexion.3 The z-thumb deformity has also been attributed
to the SHD and refers to a MCP joint flexion and IP joint
hyperextension and is a common finding in patients with rheu-
matoid arthritis.14

Based on increasing flexion of the MCP joints and
co-occurrence of deformities, subluxations and contractions in
other finger joints, SHD severity staging was just recently
suggested.3 Importantly, testing of intrinsic muscles tightness,
commonly used in hand surgical assessment of intrinsic-plus
hand,15 is not included in the proposed SHD examination.3 Our
aim was to examine SHD in patients with PD using common
hand surgical assessment methods and the recommended staging
of SHD.3

Methods
Participants
All patients in this study were assessed during outpatient visits,
which were scheduled at a time of day when the patient usually
reported to feel at best (ie, in “ON” state). Thirty-five of
100 consecutive patients with PD, who visited one physical ther-
apist with extensive experience of movement disorders (BL) at
the Neurological Department at Skåne University Hospital in
Malmö, Sweden, were identified as possibly suffering from SHD
according to Wijemanne and Jankovic,3 further so called
“suspected SHD.” PD was diagnosed according to the
United Kingdom Parkinson’s Disease Brain Bank criteria16 by
neurologist specialized in PD (BL).

Clinical Evaluation
The patients with suspected SHD were invited for clinical evalua-
tion at the Department of Hand Surgery at Skåne University Hos-
pital in Malmö, Sweden between June 1, 2019 through May
31, 2021. All 35 participants were evaluated by two hand surgeons:
one sub-specialized in cerebral palsy and neurological disorders
(LD) and one sub-specialized in rheumatoid disorders (EB).

Parkinsonian motor symptoms were assessed with the Unified
PD Rating Scale (UPDRS) part III (motor examination)17 and
the severity of PD was determined with Hoehn and Yahr staging
(H&Y) by an experienced physical therapist (BL).18 Demo-
graphics and information on anti-Parkinsonian medications being
taken were obtained from the participants’ medical records.
Daily levodopa equivalent (LDE) doses (mg/d) were calculated
according to recommended conversion factors.19 Both hands of
the patients were assessed for signs of SHD and staged according
to Wijemanne and Jankovic,3 where stage 0 corresponds to nor-
mal MCP join position, while stage 1–4 indicate increasingly
more flexed MCP joints with more severe finger deformities,
joint subluxations and contractions3 (Table S1). The patient was
instructed to extend the arms out in front of his/her body with
the palms down. The hands were held against gravity, but no
other force was used to modify the natural posture. The hands
were rated from lateral/medial with the palm down and the arms
and hands extended anteriorly.4 Intrinsic tightness was examined
as described by Bunnell.15 The test is an evaluation of PIP joint
stiffness when the MCP joint is held in extension and then in
flexion. If the PIP joint flexion is more restricted when the
MCP joint is held in extension than in flexion, the test is consid-
ered positive.12 In normal hands, as well as in cases of joint stiff-
ness or paratonia, the resistance of the PIP joint should be
invariant of the MCP joint position. Any z-thumb deformity of
the thumb was evaluated by inspection.

The hands were also clinically screened for other PD related
deformities, such as dystonic involuntary movements/abnormal
positions at rest, and/or induced/aggravated by actions20 such as
rapid altered movement according to item 25 of motor examina-
tion17 and gait.7 Abnormalities were observed with respect to
the intrinsic muscles (ie, the short muscles of the hand) and the
extrinsic muscles of forearm (ie, the long flexor and/or extensor
muscles) and their specific functions.

A deformity, that due to the contractures was no longer
reducible by passive manipulation (passive range of movement
[PROM] less than 50% of normal PROM), was stated as “fixed”
in contrast to a “non-fixed” deformity.

Also, occurrence of other common hand disorders, such as
osteoarthritis in the thumb basal joint, trigger finger or
Dupuytren’s contracture, was investigated. Standard radiographs
of the affected hand were obtained to evaluate any joint involve-
ment if an appropriate suspicion of any joint affection was found.

Statistical Analysis
Data were evaluated regarding underlying assumptions and
described accordingly using IBM® SPSS® software version
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27 (IBM Inc.). Normally distributed interval/ratio level variables
were described using means and SDs. In other cases, medians (q1–
q3) were used. Categorical variables were described using n (%).

Results
Characteristics of the 35 patients with suspected SHD are
described in Table 1. Radiographs were obtained in 28/35
patients in which there was a suspected condition with relevance
of performing an investigation of the bones and joints, for exam-
ple, osteoarthritis or subluxation/luxation of the joints. After
hand surgical assessment, five of these 35 patients were judged as
stage 0 (ie, had normal flexion in MCP joints), but had other com-
mon hand surgical diagnoses, such as thumb basal joint osteoarthri-
tis (n = 2), PIP joint osteoarthritis (n = 1), trigger finger (n = 1)
or Game keepers’ deformity of the thumb secondary to trauma
(n = 1). None of these patients had positive intrinsic tightness test
in any of the fingers (Fig. 1). Their mean age was 65 (SD, 10) yr.
The median (q1–q3) PD duration was 0.3 (0.3–7) yrs and the
UPDRS III score was 21(16–31).

A total of 23 of the remaining 30 patients with suspected
SHD (24 hands) fulfilled criteria for SHD stage 1–4,3 that is, all
had MCP joint flexion and some additional joint deformities in
at least one hand (Fig. 1). 20 of these 23 patients presented with
slight or mild SHD; stage 1 (n = 13) and stage 2 (n = 7). Two
patients had SHD stage 3 and one patient stage 4. Further details
are presented in Table 2. If the patient had bilateral deformities,
the worse affected hand was reported in the table.

Four of the patients with SHD (n = 23) had bilateral deformi-
ties; stage 2 in both hands (n = 1), stage 2–3 in one hand and
other PD related deformities in the contralateral hand (n = 3).
These are described below and reported in both Tables 2 and 3.

Except from MCP joint flexion, swan-neck deformity
(n = 1) and z-thumb deformity (n = 6), we found “clefting” of
the third and fourth fingers (n = 2) and abduction of the fifth
finger (n = 6) in patients with SHD Fig. 2. Bunnell’s test15 was
not applicable in one patient with SHD (stage 2) due to severe
Dupuytrens contracture. Of the 22 remaining patients (SHD

stage 1–4), (82%) had positive test, indicating intrinsic tightness
in at least one finger. Further details are presented in Table 2.

Three of all patients with SHD (n = 23) had co-existence of
other hand surgical diagnoses: ipsilateral Dupuytrens contracture
(n = 1), contralateral ulnar nerve entrapment at the elbow and
carpal tunnel syndrome (n = 1) and ipsilateral, mild osteoarthritis
of the MCP joint of the index finger, in multiple DIP joints,
PIP joints and the thumb basal joint (n = 1). There were no
other radiological findings.

A total of 10 of the 30 patients (11 hands) had other PD
related deformities not covered by the suggested SHD staging
(Fig. 1). Three of these patients had SHD in one hand and other
PD related deformity in the contralateral hand. These included
involuntary movements and/or abnormal positions in wrist or
fingers, that were induced or aggravated by actions in the extrin-
sic muscles. Seven of these 10 patients presented with non-fixed
deformities and three were action-induced. Typical involvement
of the extrinsic flexor muscles was clenching of the fist and flex-
ion of the wrist joint. Typical involvement of extrinsic extensor
muscles was MCP joint hyperextension in one finger, with or
without simultaneous IP joint flexion or isolated swan-neck
deformity without MCP joint flexion. Three patients (four
hands) presented fixed deformities due to severe contractures.
These contractures manifested as a combination of involvement
of both the long flexors and the long extensors muscles, man-
ifesting in a “shooting position,” with extension of the index fin-
ger, clenching of the third, fourth and fifth fingers and flexion of
the IP joint of the thumb, or as flexion of all fingers, manifesting
as a “clenched fist.” Intrinsic tightness was not applicable in one
patient but confirmed in six of the other nine patients. Details
are presented in Table 3. If the patient had bilateral deformities,
the worse affected hand was reported.

None of these 10 patients had any co-existence of other hand
surgical diagnoses.

Discussion
In this study, we clinically and radiologically examined PD
patients with suspected SHD and found that, except from the
previously defined stages of SHD (stage 1–4), such as MCP joint
flexion, “z-thumb” deformity and swan-neck deformity, also
other clinical features, like finger “clefting,” abduction of the lit-
tle finger and increased intrinsic tightness, were common findings
in the patients with SHD. In our case-series, we also observed
other abnormal hand postures, ranging from involving a single
finger with MCP joint hyperextension and simultaneous PIP and
DIP joint flexion, swan-neck deformity or rigidity in a single
extensor muscle, to clenched fist and “shooting position,”
severely affecting the entire hand function. These symptoms
probably descend from dystonia and extrinsic muscle hyperactiv-
ity. We propose that the described changes also should be incor-
porated in a modified SHD staging system.

SHD represents a specific entity of parkinsonian hand abnor-
malities that are less described and probably frequently

TABLE 1 Sample characteristics of 35 patients with Parkinson’s
disease and suspected striatal hand deformity (SHD)

Age (years) 64 (11; 44–82)

Female gender 13 (37)

PD–duration (years) 1 (0.5–5; 0.3–19)

Motor symptoms (UPDRS III) 21 (14–35; 7–83)

Severity of disease (H&Y) II (II–III; I–IV)

Daily total levodopa
equivalent (LDE) dose (mg)

300 (300–500; 0–802)a

aDerived according to.19

Values are mean (SD; min–max), n (%), or median (q1–q3; min–max).
Abbreviations: H&Y, Hoehn & Yahr stage; PD, Parkinson’s Disease; UPDRS
III, part III of the Unified PD Scale.
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misdiagnosed.1,21 In recent years, knowledge about SHD has
increased through several observational studies, focusing on clas-
sification, demographics, prevalence, and neurological
features.3–6 By adding a hand surgical perspective, we intended
to further improve our knowledge with the suggested modifica-
tion of the SHD staging. Most of the present patients were in
the early stages of PD with milder SHD stages (1, 2). Patients
with longer PD duration and more parkinsonian symptoms

tended to have more advanced stages of striatal hand. The major-
ity of the SHD patients had positive intrinsic tightness test in at
least one finger of the affected hand(s). Although this was not
pathognomonic, since Bunnell’s test was positive also in patients
with other PD related deformities and negative in a few patients
with SHD, a positive Bunnell’s test is an expected finding in the
classical intrinsic-plus hand.12 This may indicate a need for treat-
ment with botulinum toxin or, in severe cases, even surgical

FIG. 1. Flow chart of included and excluded patients with Parkinson’s disease (PD) and diagnosed with striatal hand deformity (SHD).
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interventions.22 The normal function of the ulnar nerve inner-
vated interosseous muscles (intrinsic muscles), is flexion of MCP
joints and extension of IP joints. When the intrinsic-plus hand
develops after trauma, contractures of the intrinsic muscles are
caused by adhesions and fibrosis secondary to edema or com-
partment syndrome.12 In patients with rheumatoid arthritis,
the intrinsic-plus hand is caused by joint inflammation with
subsequent adhesions and muscle spasm, often exacerbated by
tendon dislocation and MCP joint subluxation.12 Table 4
describes differences in clinical and radiological features of

patients with SHD and the rheumatoid hand deformity. The
etiology of the intrinsic-plus hand seen in PD is less under-
stood but may be caused by local muscle rigidity and/or dysto-
nia.3,4,7 Gortvai recognized the significance of the intrinsic
muscles and its innervation, and demonstrated that SHD in PD
patients could be reversed by blocking the ulnar nerve at wrist
level with local anesthesia.23

In some of our patients with SHD, we also noted an abduc-
tion of the little finger or cleft between two adjoining fingers,
the latter in fact also an abduction of fingers. These deformities

TABLE 2 Clinical assessment of 23 patients with striatal hand deformity (SHD)

Stagea
No. of
patients

Age
(years)

PD
duration
(years)

UPDRS
III

Intrinsic
tightness Other SHD related deformities

1 13 63 (13) 0.7 (0.5–1.0) 16 (12–28) 10 (77) 2 cleft between long and ring fingers
2 abduction of little finger

2 7 61 (11) 1.0 (0.5–4.0) 16 (14–29) 6 (86)
1 (14) NA

5 z-thumb deformity
3 abduction of little finger

3 2 74 (11) 5.0 (4.0–NA) 62 (52–NA) 1 (50) 1 z-thumb deformity
1 abduction of little finger
1 swan-neck deformity

index and long finger

4 1 70 (NA) 19 (NA) 67 (NA) 1 (100) 1 subluxation of extensor tendons
at MCP joint level with inability
to extend fingersb

Values are mean (SD), n (%), or median (q1–q3).
aStage of intrinsic SHD deformity; 0 (no MCP joint flexion), 1 (slight MCP joint flexion), 2 (mild MCP joint flexion), 3 (moderate MCP joint flexion), 4 (severe MCP
joint flexion).
bBecause of severe deformity with subluxated tendons, this patient was further investigated with anti-CCP antibodies, rheumatoid factor and ultrasound of MCP joints
and extensor tendons, all turned out negative for rheumatoid arthritis.
Abbreviations: MCP, metacarpophalangeal; NA, not applicable; PD, Parkinson’s Disease; PIP, proximal interphalangeal; SHD, Striatal Hand Deformity; UPDRS III, part
III (motor score) of the Unified PD Rating Scale.

TABLE 3 Clinical assessment of 10 patients with Parkinson’s disease related hand deformities, not covered by SHD staging

Type
No. of
patients

Age
(years)

PD
duration
(years)

UPDRS
III

Intrinsic
tightness PD related deformities

Non-fixed 7 61 (12) 1.0 (0.5–3.0) 25 (18–33) 5 (71) 1 hyperextension of MCP joint of long finger
1 hyperextension of MCP joint and flexion

of IP joints of little finger
1 swan neck deformity of long finger

without MCP joint flexion
3 action-induced clenched fist
1 wrist flexion

Fixed 3 71 (10) 4.0 (6–15) 71 (52–83) 1 (33)
1 (33) NA

1 “shooting position” characterized by extension
of digitorum II–III and flexion of digitorum
IV–V at MCP and PIP joints and flexion
of IP joint of thumb

1 “shooting position” and wrist flexion contracture
1 clenched fist

Values are mean (SD), n (%), or median (q1–q3).
Abbreviations: MCP, metacarpophalangeal; NA, not applicable; PD, Parkinson’s Disease; PIP, proximal interphalangeal; SHD, Striatal Hand Deformity; UPDRS III, part
III (motor score) of the Unified PD Rating Scale.
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are novel findings not previously considered or described in the
earlier staging system, although additional analysis of photos pub-
lished by Wijemanne et al and Ashour et al indicates that at least
clefting may be a common phenomenon in SHD.1,3 Clefting
and abduction of the little finger was observed in early stages of
SHD in our material and may be included already in stage
1, although larger studies are needed in order to confirm this.
The intrinsic muscles, besides earlier described function, are also
responsible for ab- and adduction of the fingers. The previously
suggested “z-thumb” deformity was common, mostly observed
in SHD stage 2, which is consistent with previously observa-
tions.3 In patients with rheumatoid arthritis, the “z-thumb”
deformity is caused secondary to synovitis of the MCP joint,
weakening of the extensor pollicis brevis tendon insertion and
subluxation of the extensor pollicis longus tendon.14 However,
the deformity could by speculation also develop secondary to
tightness in the median and ulnar nerve innervated intrinsic two
heads of the flexor pollicis brevis muscle.

Altogether, this supports the hypothesis that the intrinsic mus-
cles are involved in the pathogenesis of SHD, where rigidity
and/or dystonia cause the observed positions and deformities,
such as intrinsic-plus hand, little finger abduction, cleft position,
and z-thumb deformities. This is further supported by our clini-
cal observations of improved posture and function after treatment
with botulinum toxin injections in the interosseus muscles of the
hand, sometimes with additional injections in extrinsic flexor
tendon muscles. Since botulinum toxin treatment has an effect

TABLE 4 Clinical features of striatal hand deformity and rheumatoid hand deformity

Striatal hand deformity Rheumatoid hand deformity

Clinical features

Joints Typically painless. No arthrosynovitis. Joints are painful, swollen (arthrosynovitis) and often stiff.

Symmetry Usually asymmetric involvement Usually symmetric involvement

MCP joint flexion Primary caused by intrinsic muscle tightness.
Extensor tendons normally aligned at the
top of the joint, unless in very severe
cases.

Primary caused by ulnar subluxation of the extensor
tendons and/or volar MCP joint subluxation (due to
inflammation).

PIP joint
hyperextension

Primary caused by unbalance between
intrinsic and extrinsic muscles.

Often caused by a combination of unbalance between
intrinsic and extrinsic muscles secondary to subluxation
of the MCP joint and/or weakening of volar structures
in the PIP joint and/or weakening of terminal tendon to
the DIP joint, all secondary to arthrosynovitis.

Ulnar deviation
of fingers

More subtle ulnar deviation of one or more
fingers. Clefting between two adjacent
fingers. Ulnar deviation of little finger
alone.

Often an obvious ulnar deviation of all four fingers.

Other features Rigidity. Bradykinesia. Tremor. Dystonia. Rheumatoid noduli, often wrist involvement with
arthrosynovits and typical rheumatoid wrist deformity.

Radiological features

MCP joints Normal, even in late stages Normal in very early stages, but then subluxation and/or
typical arthritic destructions

Abbreviations: DIP, distal interphalangeal joint; MCP, metacarpophalangeal; PIP, proximal interphalangeal.

FIG. 2. Images showing three examples of the striatal hand
deformity (SHD) seen in Parkinson’s disease with flexion of the
mcp joints in the right hand (a), indicating intrinsic tightness, a
slight cleft deformity between the long and ring fingers in the
left hand (with a tendency to abducted little finger) (b) and an
abducted little finger in the right hand (c). Please note the
camoflage of the subjects rings in a and b masking the identity
of the subject.
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on the intrinsic muscles, we interpret the mechanism as not
being a myopathy, but rather central mechanisms affecting the
signal pattern in these very sensitive muscles.

Swan-neck deformity of fingers, described as one of the fea-
tures in SHD,3,6,21 was relatively uncommon in our case-series.
Swan-neck deformity was found in one patient with SHD stage
3 and in one patient with hyperactivity in the extrinsic extensor
muscle of the third finger. The deformity develops from either
loss of extension of the DIP joint (ie, traumatic mallet finger) or
from overpull of the extensor mechanism of the PIP joint; the
latter caused either by hyperactivity in the extrinsic extensor
muscles, or by increased tightness in the intrinsic muscles, often
in combination with a congenital joint laxity.13

The most severe SHD (stage 4) includes severe MCP flexion
and “advanced deformities with subluxation and contractures.”3

However, in addition to contractures and subluxations, severe and
often fixed flexion contractures of both MCP and IP joints, with
nails digging into the palm (i.e., clenched fist), are often being men-
tioned as late-stage SHD features.1,3,24 We found three patients
with such severe and fixed deformities that included abnormal posi-
tions and descended from extrinsic muscles (the flexor and/or
extensor muscles in the forearm) rather than from the intrinsic mus-
cles, resulting in clenched fist or “shooting position.” Therefore, we
suggest that SHD related to MCP flexion caused by shortening of
the intrinsic muscle of the hand, should be distinguished from
deformities and contractures caused by extrinsic muscles of the fore-
arm. A contracture of the intrinsic muscles, however, severe it may
be, never leads to a clenched fist or a shooting position.

We only found one patient that fulfilled criteria of stage 4 def-
inition according to Wijemanne and Jankovic.3 This patient
presented with severe flexion of the MCP joints and inability to
actively, or passively, extend the MCP joints due to ulnar sub-
luxation of the extensor tendons at the level of the joints. Never-
theless, intrinsic tightness could be present along with other
types of contractures and may be revealed first after corrections
of severe extrinsic flexion- or extension contractures.22

Non-fixed deformities without flexion of MCP joints, but rather
a hyperactivity of the extrinsic muscles, are an interesting finding.
Action-induced clenched fist or wrist flexion are well recognized
dystonic signs in PD7 and hyperextension of single MCP joins may
be a very early stage of the “shooting position” deformity observed
in severe cases described before, probably also descended from dysto-
nia. Thus, different pathology (ie, rigidity and dystonia) and distinc-
tive muscle groups seem to be involved in the development of PD
related deformities already at early stages of the disease. However, dis-
ease specific methods for evaluation of dystonia in PD are lacking.7

Current scales for grading of idiopathic dystonia may be useful, but
there is also a need to consider the complexity of PD related dysto-
nia25,26 and disease specific symptoms, such as rigidity, hypokinesia
and impaired dexterity,27 as well as its long-term effects on small
hand muscles during long curse of disease.1,4 Therefore, it should be
agreed that early and repeated clinical investigation of hand status is
important to work proactively. Responsiveness to systemic anti-
parkinsonian drugs is usually modest and not sustained.3 However,
botulinum toxin injection(s), in combination with systemic drugs,
and use of orthosis at nights may be an option in patients with hand

dysfuntion.1 Also stretching of joints and range of motion exercises
are recommended as part of standard care, particularly in conjunction
with botulinum toxin injections and use of orthosis and should be
continued over a longer time period as described for patients with
cerebral palsy with the purpose of preventing impairment.3 If con-
ventional, non-operative treatments are unsuccessful, hand surgical
interventions treatments can be attempted.1,3,22

In the radiographic examination of our cohort, we found
co-existence of mild radiological osteoarthritis in two patients
with SHD, but no other arthropathies were seen. Finger joints
seem to stay unaffected by SHD even in advanced stages3 and
radiographs may not be useful in diagnosing classical SHD,
except to exclude other hand surgical diagnoses. In fact, misdiag-
noses of SHD are common and can be mistaken for rheumatoid
arthritis, Dupuytren’s disease or trigger finger.1,3,11 The latter a
sometimes painful condition, where one or more fingers, or the
thumb, are locking or catching when flexed or extended, caused
by tightness at the A1 pulley of the flexor tendon. Two patients
in our original cohort had thumb basal joint osteoarthritis, with
adduction contracture of the affected joint, leading to a swan-
neck deformity of the thumb, which could be misinterpreted as
a z-thumb. We also found several patients with SHD and other
hand surgical conditions in co-existence. Thus, clinical assess-
ment by a hand surgeon or orthopedic surgeon may be consid-
ered in some cases.

The strength of this study was the co-assessment of patients,
including hand surgical expertise, which may increase the
understanding of the clinical features in SHD. A limitation is
that we did not use validated methods to grade SHD, since
such are lacking. Nor did we examine the patients indepen-
dently and have consequently not performed any inter-rater
agreement analysis of our findings, which could be seen as a
limitation. However, the patients were carefully co-examined,
alternatively, by two experienced hand surgeons with different
sub-specialties (rheumatoid arthritis and cerebral palsy/
neurological disorders), thus using a consensus approach. Our
cohort of PD patients had various disease severity and were
examined on one occasion only; thus, we do not know
whether intrinsic tightness fluctuate over time. To better
understand the development of SHD and whether the defor-
mity follows disease progression, longitudinal studies with larger
study samples and control groups, are needed.

Conclusion
Hand deformities occur in early stages of PD with involvement
of intrinsic and extrinsic muscles, causing a variety of deformities.
The SHD involves pathology of the intrinsic muscle function of
the hand and the useful current SHD staging3 could be extended
by testing intrinsic tightness. Evaluation should also include addi-
tional deformities, such as abduction of the little finger or cleft
between two adjoining fingers. Other PD related hand postures,
probably descended from dystonia and extrinsic muscles pathol-
ogy, should be identified and if suspected, prevented from devel-
opment into contractures.
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