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Study Design: Patients with Green’s classification grade 2 or 3 A1-pulley trigger digit (TD) were recruited
and randomized to receive the proximal interphalangeal jointeblocking orthosis (PIPJ-BO) or meta-
carpophalangeal jointeblocking orthosis (MCPJ-BO).
Introduction: TD is a common hand condition that can affect one’s performance in activities of daily
living. Conservative management of TD involves prescription of orthoses to facilitate recovery. No studies
have evaluated the effectiveness of PIPJ-BO, optimal orthosis wear regime, and other factors affecting
orthotic effectiveness.
Purpose of the Study: To compare the effectiveness of PIPJ-BO vs MCPJ-BO in TD management.
Methods: Outcome measures included pain numerical rating scale, Green’s classification grading, and
Quick Disability of the Arm, Shoulder and Hand. Orthosis wear duration was also collated. Patients were
followed up for 2 months, and changes between initial and final assessment score within each group and
between both groups were analyzed.
Results: Thirty-five patients with 43 TD were included in final analysis. Twenty-three TD were allocated
PIPJ-BO while 20 with MCPJ-BO. Pain reduction was observed in both groups, but reduction was greater
in PIPJ-BO group (P ¼ .02). About 47.83% in PIPJ-BO group and 40% in MCPJ-BO group improved by at least
1 Green’s classification grade. There was only significant improvement in Quick Disability of the Arm,
Shoulder and Hand score for PIPJ-BO group (P ¼ .0007), and duration of orthosis wear was significantly
longer in the PIPJ-BO group (P ¼ .0010). Advancing age was found to have higher rate of orthosis failure.
Discussion: Findings suggest that both orthoses are effective in reducing pain and disability and improve
in triggering symptoms, with PIPJ-BO being more superior. Moreover, PIPJ-BO is less restrictive, has
better cosmesis and allowed better functional performance than MCPJ-BO.
Conclusion: PIPJ-BO is more effective than MCPJ-BO in pain reduction and achieved better functional
outcome. Orthosis wear of 24 hours for more than 8 weeks is recommended.

� 2018 Hanley & Belfus, an imprint of Elsevier Inc. All rights reserved.
Introduction

Stenosing tendovaginitis, or trigger digit (TD), is a debilitating
common hand condition. It is diagnosed when an individual
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presents with a symptomatic clicking or locking of a finger or the
thumb. The etiology involves pathological thickening of the flexor
sheath, the annular pulley system, and intrasubstance changes
within the flexor tendons.1-5 These changes, which can be felt as a
palpable nodule, resulted in the inability of the affected digit to flex
or extend smoothly. A person with TD may initially experience
painless clicking of the digit during movements which may prog-
ress to painful triggering and locking. This often affects one’s per-
formance in activities of daily living.

Triggering occurs at the site of first annular (A1) pulley as the
maximal stress occurs at the A1 pulley region during gripping and
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pinching activities.3 For A1 pulley triggering in fingers, the pain and
tenderness is located palmar to metacarpophalangeal joint (MCPJ),
whereas the triggering symptoms occur at the proximal interpha-
langeal joint (PIPJ). Either the flexor digitorum superficialis (FDS),
flexor digitorum profundus (FDP), or both FDS and FDP are
involved.2,6 Triggering at the third annular (A3) pulley is less com-
monwhere the pain is located palmar to the PIPJ. The triggering is at
distal interphalangeal joint and is due to FDP pathology.3

Any individual in a general population has a 2.6% risk of sus-
taining TD in their lifetime.7 It occurs more frequently in women
and when one is in their fifth to sixth decades of life.8 Primary TD
etiology is often idiopathic. Secondary TD can be caused by trauma
(chronic trauma or repetitive strain) and is often found in associ-
ation with other conditions such as diabetes mellitus, rheumatoid
arthritis, carpal tunnel syndrome, and de Quervain’s tenovagini-
tis.9,10 The thumb, middle, and ring fingers are involved more
frequently than little and index fingers.10-12

The Green’s classification grading (Table 1) is used in our hos-
pital to grade the severity of TD.13 This grading system is similar to
the Quinnell grading system.14 In TD of grade 1, one can expect a
good outcome with conservative management and a fair outcome
for grade 2 and 3. TD of grade 4 is usually resistant to conservative
management and likely requires surgical release.15

Conservative treatment often includes education on the TD
condition, resting of the affected digits through wearing of orthosis
and activity modification to minimize aggravation of the condi-
tion.16 Pain is managed with the use of thermal or electrical mo-
dalities, while massage over the palpable nodule is taught to
increase flexibility of the thickened soft tissue and to decrease
swelling. Passive range of motion and tendon gliding exercises are
also taught to maintain joint range of motion and smooth tendon
excursion.2

Orthosis prescription offers an alternative for patients who do
not wish to undergo a steroid injection.3,17 For A1 pulley triggering,
a custom-made thermoplastic orthosis is fabricated to immobilize
the MCPJ in 0�e15� of flexion, while allowing the proximal and
distal interphalangeal joints to be freed for movement. This design
alters the biomechanics of the flexor tendon through minimizing
the friction between the tendon and pulley system. Through this, it
aids in changing the mechanical pressure of the proximal pulley
system and allows maximal differential tendon glide. In turn, it
helps to reverse the pathologic state of the tendon and its sheath.18

Several studies have evaluated the effectiveness of the MCPJ-
blocking orthosis (MCPJ-BO), and the reported success rate range
from 70% to 92.9%.17-20

There were 2 studies which evaluated the effectiveness of distal
interphalangeal jointeblocking orthosis. Rogers et al21 demon-
strated 83% success rate, whereas Tarbhai et al20 reported 47%
success rate. Tarbhai et al20 compared the effectiveness between
MCPJ-BO and distal interphalangeal jointeblocking orthosis. Their
participants reported MCPJ-BO providing better comfort and were
less restrictive for daily function, thus resulting in better
compliance.

Valdes22 evaluated the efficacy of orthotic devices for TD, using
interphalangeal jointeblocking orthosis for thumb trigger, PIPJ-
blocking orthosis (PIPJ-BO) for single TD, and MCPJ-BO for
Table 1
Green’s classification grading

Grade Classification Description

Grade 1 Pretriggering Pain; history of catchin
Grade 2 Active Demonstrable catching
Grade 3a Passive Demonstrable catching
Grade 3b Demonstrable catching
Grade 4 Contracture Demonstrable catching
multiple TDs. The results of the 3 different orthoses were analyzed
together, and she reported significant decreased in pain score and
improvement in trigger grading.

Current literature search found no studies comparing the
effectiveness of PIPJ-BOwithMCPJ-BO for TDmanagement. The aim
of this pilot study was to evaluate the effectiveness of PIPJ-BO vs
MCPJ-BO in reducing pain, trigger grading, and disability for in-
dividuals presenting with grade 2 or 3 A1-pulley TDs. As the
orthosis wear regimen varies in available literature,17-22 it is also of
interest to find out what is the optimal TD orthosis wear regimen.

Studies have found that patients with comorbidities such as
diabetes mellitus, rheumatoid arthritis, history of other tendino-
pathies of the upper extremity, or of the thumb have less success
with orthosis wear and were associated with higher rate of
treatment failure.3,13,17,18,23,24 The secondary aim was to find out if
there are other factors affecting orthosis effectiveness for TD
management.

Methods

This is a study of randomized trial design. A research ethics
committee in our institutional review board approved the study
protocol. Eligible participants were patients who were diagnosed
with TD and referred for outpatient hand therapy TD management
in our hospital. The inclusion criteria were patients diagnosed with
a grade 2 or 3 A1-pulley TD and who did not receive any steroid
injection at the affected digit within the last 6 months. Patients
who presented with other repetitive strain injury or musculoskel-
etal problem on the same affected hand; with third annular pulley
triggering; diagnosed with diabetes mellitus or rheumatoid
arthritis; or with only thumb trigger were excluded as they have
been found to have higher rates of treatment failure. Those who
had undergone trigger release surgery previously were also
excluded.

The investigators aimed to recruit 20 TD patients per orthosis
group based on convenience sampling. It was estimated that 1 out
of 5 TD patients referred in a week would be eligible for the study.
Assuming 10% of patients refused participation and 5% dropout
rate, a total of 40 patients could be recruited in 1 year. Those who
declined to participate in the study would receive standard in-
terventions, where they will receive MCPJ-BO and routine therapy,
with review frequency of 1- to 3-week interval. After informed
consent was obtained, patients were randomly assigned to the
MCPJ-BO or PIPJ-BO group at 1:1 ratio, according to the computer-
generated randomization list done by a statistician who was not in
the study team. The custom-made low profile, volar-based ring
MCPJ-BO designed by Lindner-Tons and Ingell25 was used (Fig. 1),
whereas the commercially available Oval-8 orthoses were pre-
scribed as the PJPJ-BO (Fig. 2). Patients were required to wear the
orthoses prescribed during daily activities and keep track of the
hours of usage. If any of them experienced locked digit(s) during
sleep, they were advised to don the orthoses during sleep. Patients
from both groups were charged the same price for the orthoses
prescribed.

Recruited patients have to attend 4 sessions of therapy on a
fortnightly basis. The assessments were done at the first (ie,
g, but not demonstrable on physical examination; tenderness over the A1 pulley
, but the patient can actively extend the digit
requiring passive extension
, inability to actively flex
with a fixed flexion contracture of proximal interphalangeal joint (PIPJ)



Fig. 1. MCPJ-BO (A) volar view, (B) dorsal view, and (C) lateral view. MCPJ-BO ¼ metacarpophalangeal jointeblocking orthosis.
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initial) session after randomization and at the fourth (ie, final)
session. The occupational therapists on duty that day conducted
the assessments according to the study protocol, regardless of
the orthosis allocation. The severity of TD was graded using the
Green’s classification grading (grade 1-4). Physical pain per digit
at the point of assessment was measured on a numerical scale
where 0 point implies no pain to 10 points implying the worst
pain. Pain numerical rating scale was found to be responsive and
had good applicability for assessment of pain intensity.26 Quick
Disability of the Arm, Shoulder and Hand (QuickDASH) was also
administered. It is a well-validated 11-item self-administered
questionnaire which measures upper extremity function,
symptoms, and the impact on social activities and sleep and was
found to be able to discriminate functional difference between
different trigger gradings.14,27,28 The higher the QuickDASH
score, the greater the disability in daily function. At each visit,
the average duration (ie, hours) of orthosis wear per day was
also recorded.
Fig. 2. PIPJ-BO (A) volar view, (B) dorsal view, and (C) later view.
Apart from the prescribed orthoses, other treatments given
included education on TD condition, activity modification, and
deep circular massage over the A1 pulley area during the first
session. During the second and third session, pain management via
thermal or electrical modalities can be applied as needed and pa-
tients were taught to continue thermal application as home pro-
gram if it was deemed useful in relieving symptoms. Patients were
also taught to perform passive range of motion exercises (full finger
flexion and extension) and active range of motion exercises
(without causing digit triggering). In the fourth session, the tendon
gliding exercises29 (Fig. 3) was taught and patients were towean off
the orthoses if triggering resolved.

Statistical methods

Demographics of patients including age, gender, occupation,
and the number of digits involved were reported by MCPJ-BO and
PIPJ-BO groups. Since there were patients with more than 1 digit
PIPJ-BO ¼ proximal interphalangeal jointeblocking orthosis.



Fig. 3. Tendon gliding exercises; (A) full extension, (B) table-top fist, (C) hook fist, (D) straight fist, and (E) full fist.
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involved, the onset of symptoms by digit, the fingers involved, and
hand dominance were analyzed in the 2 orthoses groups.
The continuous and categorical variables were assessed using the
Student’s t-test and chi-square test, respectively.

The initial and final average pain scores, QuickDASH scores
per digit, and the changes in scores after treatment of the 2 or-
thoses groups were compared accordingly using the Student’s
t-test. In addition, the patient’s individual pretreatment and
posttreatment scores were also analyzed using paired t-test
to evaluate if the individual patient’s improvement was
significant.

In order to compare Green’s classification grading of TD
between the 2 orthoses groups, the changes in grade between
initial and final assessment were grouped into no change in grade
(“no change”) or improvement by at least 1 grade level
(“improvement of �1 grade”), and the proportions were compared
using the chi-square test. The average orthosis wear duration
(hours per day) over the past 8 weeks between the 2 orthoses
groups were compared using the Student’s t-test.

Orthosis treatment was defined as effective when there was
improvement of both the pain scores and Green’s classification
grading. Patients were regrouped into “success” or “failure” group,
regardless of what treatment were given. Orthosis “success” was
defined as reduction in pain scores and improvement in the Green’s
classification byat least 1 grade atfinal assessment,whereas orthosis
“failure” was defined as same or increased pain score, and/or no
improvement in Green’s classification grading. Factors associated
with success or failure were compared using the Student’s t-test for
continuous variables and chi-square test for categorical variables.

In this study, we used 2-sided tests with statistical significance
level set at 0.05. Analyses were performed with Stata Statistical
Software: Release 13 (StataCorp, College Station, TX: StataCorp LP).

Results

Between July 2011 to June 2013, and July 2014 to June 2016, a
total of 1171 patients with TD referred for hand therapy were
screened for eligibility in participating the study, 987 patients were
not recruited due to the inclusion and exclusion criteria, whereas
142 declined to participate in the study. Forty-two patients were
recruited and randomized, of which 7 participants subsequently
dropped out: 2 in MCPJ-BO group and 1 in PIPJ-BO group went for
corticosteroid injection, 3 in PIPJ-BO group defaulted their follow-
up appointment, and 1 in PIPJ-BO group withdrew from the study
due to the development of inflammatory arthritis. These 7 partic-
ipants were not included in the final data analysis.

Thirty-five participants were included in the final data analysis,
in which 16 were assigned to MCPJ-BO and 19 in PIPJ-BO group
(Fig. 4). Altogether, there were 24 females and 11 males, ranging in
age from 42 to 74 years, with a mean age of 60 years. The majority
of themwere homemakers or retirees and had only 1 digit affected
(Table 2). Out of 43 affected fingers from these 35 patients, 30 digits
were symptomatic for less than 6 months at the first therapy visit,
and 23 had the TD on their dominant hand. Middle and ring fingers
were more commonly involved than index and little fingers
(Table 3). Statistical analysis showed that there is no significant
difference in demographics between the 2 groups.

When comparing the initial pain and QuickDASH scores at the
beginning of treatment, both MCPJ-BO and PIPJ-BO group reported
similarly. Over the 8-week period, we compared their pain score
pretreatment and posttreatment separately for the 2 groups. Both
groups showed a significant improvement, with much lowered
pain score reported in the final assessment (P ¼ .0066 for MCPJ-BO
and P < .0001 for PIPJ-BO). In terms of the magnitude of changes,
the overall pain reduction in the PIPJ-BO group (�2.65, standard
deviation [SD]: 2.08) was greater than when compared with the
MCPJ-BO group (�1.25, SD: 1.83) (P ¼ .0249). Both groups showed
improvement in QuickDASH score over time, but only the PIPJ-BO
group demonstrated improvement that was statistically signifi-
cant after treatment (P ¼ .0007). As for the changes in QuickDASH
scores between the 2 groups, there was no significant difference
(Table 4 and Fig. 5).

As shown in Table 5, 40% of those in the MCPJ-BO group and
47.8% of those in the PIPJ-BO group had improvement of at least 1
Green’s classification grade (P ¼ .606).

The average duration of orthosis wear for MCPJ-BO group was
9.6 hours per day vs 13.3 hours per day of those in the PIPJ-BO
group. The duration of orthosis wear was found to be signifi-
cantly longer in the PIPJ-BO group (P ¼ .001).

The overall effectiveness of orthosis treatment was analyzed.
Thirty patients who succeeded in orthosis treatment had a mean
age of 58.87 (SD: 6.93) years, whereas 5 who failed had a mean age
of 65.80 (SD: 5.54) years (P ¼ .0378). There was no association of
orthosis failure reported with other factors including gender,
occupation, duration of TD onset, multiple TD, hand dominance,
and type of orthosis in our study population.

Discussion

This study evaluted the effectiveness of PIPJ-BO and MCPJ-BO in
conservative management for individuals presenting with grade 2
or 3 A1-pulley TDs. Both orthosis were effective in reducing pain
and disability and improve triggering symptoms, but PIPJ-BO pro-
vided superior results.

The purpose of orthosis wear for TDwas to decrease the amount
of mechanical friction of the FDS and FDP tendons within the



1,171 patients assessed for eligibility 

42 eligible patients randomized 

987 patients not recruited due to inclusion and 
exclusion criteria, and 142 eligible patients 

declined participation 

16 participants (20 digits) included in 
final analysis 

18 assigned MCPJ-BO group 24 assigned PIPJ-BO group 

Excluded: 
2 went for injection

19 participants (23 digits) included in 
final analysis 

Excluded: 
1 went for injection 

3 defaulted follow-up 

1 developed another 
hand condition 

Fig. 4. Enrollment and randomization of study participants. MCPJ-BO ¼ metacarpophalangeal jointeblocking orthosis; PIPJ-BO ¼ proximal interphalangeal jointeblocking orthosis.
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tendon sheath, allowing the affected site to rest and heal.30 Wehbé
and Hunter31 found that FDS maximal glide occurs while the hand
is in the straight fist position, the FDP maximal glide occurs at the
full fist position, and the most differential glide between FDS and
FDP tendon occurs at the hook fist position. Both MCPJ-BO and the
PIPJ-BO limit the maximal glide of FDS and FDP, allowing the ten-
dons to rest, thus the pain was reduced. As PIPJ-BO restricted the
hook fist posture, it limits the maximal differential glide between
FDS and FDP; hence, it may explainwhy PIPJ-BO is more effective in
reducing pain than MCPJ-BO.

There has been no known consensus on the orthotic regimens
for TD.30 Different studies had varied grading improvement for
different period of orthosis wear. Evans et al18 reported 73%
Table 2
Background characteristics of participants with TD

Background characteristics MCPJ-BO PIPJ-BO P valuea

Age
Min-max 42-74 49-71 .4091b

Mean (SD) 60.94 (8.00) 58.95 (6.07)
Gender
Male 5 (31.25%) 6 (31.58%) .983
Female 11 (68.75%) 13 (68.42%)

Occupation
Blue collar 3 (18.75%) 2 (10.53%) .526
White collar 4 (25.00%) 8 (42.11%)
Others (eg, homemakers
and retirees)

9 (56.25%) 9 (47.37%)

Number of injured digits
One digits 12 (75.00%) 15 (78.95%) .782
Two digits 4 (25.00%) 4 (21.05%)

TOTAL no of participants 16 19

TD ¼ trigger digit; MCPJ-BO ¼ metacarpophalangeal jointeblocking orthosis; PIPJ-
BO ¼ proximal interphalangeal jointeblocking orthosis; SD ¼ standard deviation.

a P value from the chi-square test for categorical variables.
b P value from the Student’s t-test for continuous variables.
improvement in pain and symptom for participants who wore
MCPJ-BO during waking hours for 3e6 weeks. Patel and Bassini17

had 70% success for 24-hour MCPJ-BO wear for 3e12 weeks. Col-
bourn et al19 reported statistical difference for trigger grading after
6e10 weeks of 24 hours MCPJ-BO wear, whereas Alsancak et al32

demonstrated statistical significant improvement in pain and
grading for 24-hour thumb trigger orthosis wear for 10 weeks.
Saldana33 suggested that orthoses may have to be worn for as long
as 4months to be successful. In this study, patients were required to
wear the orthoses prescribed during activities and also during sleep
if they experienced locked digit(s). Nearly half of the patients in
both PIPJ-BO and MCPJ-BO group had improvement of at least 1
level of Green’s classification grading for 8 weeks of orthosis wear.
This suggests that orthosis wear of more than 8 weeks duration for
Table 3
Profile of participants by orthosis type

Variables MCPJ-BO PIPJ-BO P valuea

Onset of symptoms
<6 mo 13 (65.00%) 17 (73.91%) .791
6-12 mo 4 (20.00%) 3 (13.04%)
>12 mo 3 (15.00%) 3 (13.04%)

Finger
Index finger(s) 2 (10.00%) 1 (4.35%) .893
Middle finger(s) 9 (45.00%) 12 (52.17%)
Ring finger(s) 8 (40.00%) 9 (39.13%)
Small finger(s) 1 (5.00%) 1 (4.35%)

Dominant hand
Same as injured 11 (55.00%) 12 (52.17%) .853
Different from injured 9 (45.00%) 11 (47.83%)

TOTAL no of digits 20 23

MCPJ-BO ¼ metacarpophalangeal jointeblocking orthosis; PIPJ-BO ¼ proximal
interphalangeal jointeblocking orthosis.

a P-value from the chi-square test for categorical variables.



Table 4
Average scores for pain scale and QuickDASH between MCPJ-BO and PIPJ-BO

Outcomes MCPJ-BO (N ¼ 20) PIPJ-BO (N ¼ 23) P-valueb

Mean (SD) P-valuea Mean (SD) P-valuea

Pain score
The initial assessment 4.65 (2.39) .0066 4.87 (2.24) < .0001 .7577
The final assessment 3.40 (2.44) 2.22 (1.78) .0742
Changes in pain score �1.25 (1.83) �2.65 (2.08) .0249

QuickDASH score
The initial assessment 29.70 (16.94) .0704 21.81 (13.87) .0007 .1015
The final assessment 22.67 (15.43) 13.00 (10.58) .0199
Changes in QuickDASH score �7.01 (16.36) �8.81 (10.66) .6675

QuickDASH ¼ Quick Disability of the Arm, Shoulder and Hand; MCPJ-BO ¼metacarpophalangeal jointeblocking orthosis; PIPJ-BO ¼ proximal interphalangeal jointeblocking
orthosis; SD ¼ standard deviation.
The bold values denote P-value < .05.

a P-value from paired t-test (ie, initial vs final assessment) for comparison of prescores and postscores from same patient.
b P-value from the Student’s t-test for comparison of means between treatments.
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24 hours is needed to achieve a statistical significant improvement
in the Green’s classification grading.

Compliance has been identified as a significant problem that
interferes with treatment efficacy and clinical outcomes.34

Saldana33 highlighted that the lack of success with orthosis wear
for TD may be due to the lack compliance. One of the noncompli-
ance reason participants citedwas that the orthoses interferedwith
their family or social life.35 Colbourn et al19 reported that 57% of
their participants were not compliant with MCPJ-BO because it
limits their functional performance. Orthosis cosmesis also affects
client compliance to orthosis utilization.36 The PIPJ-BO is smaller in
size, lighter, and attracts less unwanted attention than the MCPJ-
BO. The results in this study showed that PIPJ-BO group had
significantly longer orthosis wear duration and significant
improvement in QuickDASH scores than MCPJ-BO group. This
suggests that PIPJ-BO is less restrictive, has better cosmesis, and
allowed better functional performance than MCPJ-BO.

Cost-effectiveness is an important consideration in the health
care setting. The choice of treatment should be low cost with an
effective outcome.37 In our hospital, the cost of MCPJ-BO is higher
than the PIPJ-BO in terms of the material and manpower cost
required to customize the orthosis. The PIPJ-BO is commercially
available, and less time is required for prescription. The recurrence
of TD is common38,39; hence, orthosis durability needs to be
considered for longer term orthosis use.40 The PIPJ-BO used in this
study is made from high-temperature thermoplastic, whereas the
customizedMCPJ-BO ismade from low-temperature thermoplastic.
Hence, the PIPJ-BO is more durable than MCPJ-BO, as low-
4.65

3.40

4.87
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Fig. 5. Average scores for pain scale and QuickDASH between MCPJ-BO and PIPJ-BO. QuickDA
jointeblocking orthosis; PIPJ-BO ¼ proximal interphalangeal jointeblocking orthosis.
temperature thermoplastic will become brittle over time. The
PIPJ-BO of the affected TD that has recovered can be used for other
digits of similar size to the affected digit should TD develop. As
such, PIPJ-BO is not only clinically more effective but is also more
time and cost-effective than MCPJ-BO.

Previous studies have found that in patients with comorbidities
such as diabetes mellitus, rheumatoid arthritis, history of other
tendinopathies of the upper extremity, or of the thumb have less
success with orthosis wear and were associated with higher rate of
treatment failure.3,13,17,18,23,24 After excluding patients with these
comorbidities, we found that there was a significant association
between orthosis failure and age, but not with gender, occupation,
duration of TD onset, multiple TD, hand dominance, and type of
orthoses. Astrom41 reported that advancing age is associated with
diminished tendon blood flow, which results in slower healing after
injury. Tendon properties and function also deteriorate with ag-
ing.42 The patients in the orthosis failure group were more elderly;
hence, it corresponds to having a slower rate of physiological
healing and thus may likely be associated with higher rate of
treatment failure.

One of the limitations of our study is that the stringent exclusion
criteria have excludedmajority of thepatients and thus resulting in a
small sample size recruited in extended recruitment period. This in
turn may potentially limits generalizability. The patients were not
blinded, as they had to be informed on the orthosis that they were
receiving. The attending therapists were also not blinded, as they
need to check for comfort of the orthoses andmade anyadjustments
as required. However, all the assessments were made according to
29.70

22.67 21.81

13.00

0

0

0

0

0

0

0

Ini al Final Ini al Final

QuickDASH score

PIPJ-BOMCPJ-BO

SH ¼ Quick Disability of the Arm, Shoulder and Hand; MCPJ-BO ¼ metacarpophalangeal



Table 5
Green’s classification grading between MCPJ-BO and PIPJ-BO

Green classification grading MCPJ-BO
(N ¼ 20)
n (%)

PIPJ-BO
(N ¼ 23)
n (%)

P-valuea

Changes in grade between initial
and final assessment
No change 12 (60.0%) 12 (52.2%) .606
Improvement of �1 grade 8 (40.0%) 11 (47.8%)

MCPJ-BO ¼ metacarpophalangeal jointeblocking orthosis; PIPJ-BO ¼ proximal
interphalangeal jointeblocking orthosis.

a P-value from Chi-square test for comparison of proportions between
treatments.
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standard procedures, and the subjective assessmentswere based on
patients’ reporting. We believed the outcome measurements done
were objective and without bias. The other limitation is that the
long-term outcomes were not monitored. For future studies, it is
recommended to increase sample size viamulticenter study, to have
longer orthosis wear duration, and to have a longer follow-up
duration. In addition, it will be useful to gather qualitative feed-
back from patients regarding the orthosis wear.

Conclusion

From our study, we concluded that PIPJ-BO is more effective
than MCPJ-BO in pain reduction and in achieving better functional
outcome. Orthosis wear of more than 8weeks duration for 24 hours
is recommended for reducing triggering symptoms. TD patients
aged more than 60 years old may have higher rates of conservative
treatment failure. The PIPJ-BO appears to be the preferred orthoses
for clinicians and patients with TD for reasons of better cosmesis,
durability, and cost-effectiveness. Therefore, we recommend the
prescription of PIPJ-BO for patients presenting with Green’s clas-
sification grade of 2 and 3 A1-pulley TD.

Acknowledgments

The authors thank Ms Florence Cheong, Head of department
(Occupational Therapy), Tan Tock Seng Hospital; Dr Sreedharan S/O
Sechachalam, Head of Hand andMicrosurgery Service (Orthopaedic
Surgery), Tan Tock Seng Hospital; and Occupational Therapy
outpatient team members, Tan Tock Seng Hospital for the support
rendered.

References

1. Giugale JM, Fowler JR. Trigger finger: adult and pediatric treatment strategies.
Orthop Clin North Am. 2015;46:561e569.

2. Lee MP, Biafora SJ, Zelouf DS. Management of hand and wrist tendinopathies.
In: Skiven TM, Lee-Osterman A, Fedorczyk JM, eds. Rehabilitation of the Hand
and Upper Extremity. 6th ed. Philadelphia, PA: Mosby, Inc; 2011:569e578.

3. Ryzewicz M, Wolf MJ. Trigger digits: principles, management, and complica-
tions. J Hand Surg Am. 2006;31A:135e146.

4. Sbernardori MC, Bandiera P. Histopathology of the A1 pulley in adult trigger
fingers. J Hand Surg. 2007;32E(5):556e559.

5. Lundin AC, Eliasson P, Aspenberg P. Trigger finger and tendinosis. J Hand Surg.
2011;32E(3):233e236.

6. Lu ZC, Kuo LC, Jou IM, et al. Quantifying catch-and-release: the extensor tendon
force needed to overcome the catching flexors in trigger fingers. J Orthop Res.
2013;31:1130e1135.

7. Strom L. Trigger finger in diabetes. J Med Soc N J. 1977;74:951e954.
8. Makkouk AH, Oetgen ME, Swigart CR, Dodds SD. Trigger finger: etiology,

evaluation, and treatment. Curr Rev Musculoskelet Med. 2008;1:92e96.
9. Akhtar S, Bradley MJ, Quinton DN, Burke FD. Management and referral for

trigger finger/thumb. BMJ. 2005;331:30e33.
10. Moore JS. Flexor tendon entrapment of the digits (trigger finger and trigger
thumb). J Occup Environ Med. 2000;42:526e545.

11. Weilby A. Trigger finger: incidence in children and adults and the possibility of
a predisposition in certain age groups. Acta Orthop Scand. 1970;41:419e427.

12. Choudhury MM, Tay SC. Prospective study on the management of trigger digit.
Hand Surg. 2014;19(3):393e397.

13. Wolfe S. Tendinopathy. In: Wolfe S, Hotchkiss R, Pederson W, Kozin S, eds.
Green’s Operative Hand Surgery. 6th ed. London: Churchill Livingstone; 2011:
2071e3072.

14. Langer D, Luria S, Erez ABH, Michailevich M, Rogev N, Maeir A. Stenosing flexor
tenosynovitis: validity of standard assessment tools of daily functioning and
quality of life. J Hand Ther. 2015;28:384e388.

15. Singh AV, Chong S, Marriapan S. Trigger finger: comparative study be-
tween corticosteroid injection and percutaneous. Internet J Orthop Surg.
2006;3(2):1e5.

16. Cooper C. Elbow, wrist and hand tendinopathies. In: Cooper C, ed. Funda-
mentals of Hand Therapy: Clinical Reasoning and Treatment Guidelines for
Common Diagnoses of the Upper Extremity. 2nd ed. St Louis: Elsevier Inc; 2014:
383e393.

17. Patel MR, Bassini L. Trigger fingers and thumb: when to splint, inject or
operate. J Hand Surg Am. 1992;17A:110e113.

18. Evans RB, Hunter JM, Burkhalter W. Conservative management of the trigger
finger: a new approach. J Hand Ther. 1988;1:59e68.

19. Colbourn J, Heath N, Manary S, Pacifico D. Effectivenes of splinting for the
treatment of trigger finger. J Hand Ther. 2008;21(4):336e342.

20. Tarbhai K, Hannah S, Schroeder HP. Trigger finger treatment: a comparison of 2
splint designs. J Hand Surg Am. 2012;37A:243e249.

21. Rogers JA, McCarthy JA, Tiedman JJ. Functional distal interphalangeal joint
splinting for trigger finger in laborers: a review and cadaver investigation.
Orthopaedics. 1998;21:305e310.

22. Valdes K. A retrospective review to determine the long-term efficacy of or-
thotic devices for trigger finger. J Hand Ther. 2012;25:89e96.

23. Stahl S, Kanter Y, Karnielli E. Outcome of trigger finger treatment in diabetes.
J Diabet Complications. 1997;11:287e290.

24. Koh S, Nakamura S, Hattori T, Hirata H. Trigger digits in diabetes: their inci-
dence and characteristics. J Hand Surg. 2010;35E(4):302e305.

25. Lindner-Tons S, Ingell K. An alterative orthosis design for trigger finger. J Hand
Ther. 1998;11:206e208.

26. Hjermstad MJ, Fayers PM, Haugen DF, et al. Studies comparing numerical rating
scales, verbal rating scales, and visual analogue scales for assessment of pain
intensity in adults: a systematic literature review. J Pain Symptom Manage.
2011;41(6):1073e1093.

27. Amadio PC. Outcome assessment in hand surgery and hand therapy: an update.
J Hand Ther. 2001;14(2):63e67.

28. Tung WL, Kuo LC, Lai KY, Jou IM, Sun YN, Su FC. Quantitative evidence of ki-
nematics and functional differences in different graded trigger fingers. Clin
Biomech. 2010;25:535e540.

29. Wehbé MA. Tendon gliding exercises. Am J Occup Ther. 1987;41(3):164e167.
30. Huisstede BMA, Hoogvliet P, Coert JH, Fridén J. Multidisciplinary consensus

guideline for managing trigger finger: results from the European HANDGUIDE
study. Phys Ther. 2014;94(10):1421e1433.

31. Wehbé MA, Hunter JM. Flexor tendon gliding in the hand. Part II. Differential
gliding. J Hand Surg Am. 1985;10:575e579.

32. Alsancak S, Gner S, Bilgin S. Efficacy of splinting variations in two different
treatment protocols in trigger thumb. J Prosthet Orthot. 2015;27(1):17e22.

33. Saldana MJ. Trigger digits: diagnosis and treatment. J Am Acad Orthop Surg.
2001;9:246e252.

34. Rapoff MA. Compliance with treatment regimens for pediatric rheumatic dis-
eases. Arthritis Care Res. 1989;2(3):S40eS47.

35. Kirwan T, Tooth L, Harkin C. Compliance with hand therapy programs: ther-
apists’ and patients’ perceptions. J Hand Ther. 2002;15:31e40.

36. Bettoni E, Ferriero G, Bakhsh H, Bravini E, Massazza G, Franchignoni F.
A systematic review of quesionnaires to assess patient satisfaction with limb
orthoses. Prosthet Orthot Int. 2016;40:158e169.

37. Keyserlingk CV, Boutis K, Willan AR, Hopkins RB, Goeree R. Cost-effectiveness
analysis of cast versus splint in children with acceptably angulated wrist
fractures. Int J Technol Assess Health Care. 2011;27(2):101e107.

38. Rozental TD, Zurakowski D, Blazar PE. Trigger finger: prognostic indicators of
recurrence following corticosteroid injection. J Bone Jt Surg Am. 2008;90:1665e
1672.

39. Schubert C, Hui-Chou HG, See AP, Deune EG. Corticosteroid injection therapy
for trigger finger or thumb: a retrospective review of 577 digits. Hand. 2013;8:
439e444.

40. Callinan NJ, Mathiowetz V. Soft versus hard resting hand splints in rheumatoid
arthritis: pain relief, preference, and compliance. Am J Occup Ther. 1996;50(5):
347e353.

41. Astrom M. Laser Doppler flowmetry in the assessment of tendon blood flow.
Scand J Med Sci Sports. 2000;10:365e367.

42. Sharma P, Maffulli N. Biology of tendon injury: healing, modeling and
remodeling. J Musculoskelet Neuronal Interact. 2006;6(2):181e190.

http://refhub.elsevier.com/S0894-1130(17)30284-3/sref1
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref1
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref1
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref2
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref2
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref2
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref2
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref3
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref3
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref3
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref4
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref4
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref4
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref5
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref5
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref5
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref6
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref6
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref6
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref6
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref7
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref7
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref8
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref8
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref8
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref9
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref9
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref9
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref10
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref10
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref10
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref11
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref11
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref11
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref12
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref12
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref12
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref13
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref13
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref13
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref13
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref14
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref14
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref14
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref14
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref15
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref15
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref15
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref15
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref16
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref16
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref16
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref16
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref16
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref17
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref17
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref17
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref18
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref18
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref18
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref19
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref19
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref19
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref20
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref20
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref20
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref21
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref21
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref21
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref21
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref22
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref22
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref22
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref23
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref23
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref23
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref24
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref24
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref24
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref25
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref25
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref25
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref26
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref26
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref26
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref26
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref26
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref27
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref27
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref27
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref28
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref28
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref28
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref28
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref29
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref29
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref30
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref30
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref30
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref30
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref31
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref31
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref31
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref32
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref32
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref32
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref33
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref33
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref33
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref34
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref34
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref34
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref35
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref35
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref35
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref36
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref36
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref36
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref36
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref37
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref37
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref37
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref37
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref38
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref38
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref38
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref39
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref39
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref39
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref39
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref40
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref40
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref40
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref40
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref41
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref41
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref41
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref42
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref42
http://refhub.elsevier.com/S0894-1130(17)30284-3/sref42


S.H. Teo et al. / Journal of Hand Therapy 32 (2019) 444e451 451
JHT Read for Credit
Quiz: # 635
Record your answers on the Return Answer Form found on the
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and use a credit card, go to JHTReadforCredit.com. There is
only one best answer for each question.

# 1. Subjects were diagnosed with trigger digit (aka trigger finger)

a. half (group one) involving the A1 pulley, and half (group 2)

involving the A2 pully
b. all involving the A1 pulley
c. all involving the A2 pulley
d. all involving both the A1 and A2 pullies
# 2. Outcomes were measured by

a. Green’s classification rating
b. the Quick DASH
c. a pain assessment tool
d. all of the above
# 3. Determining which of the two different orthoses was to be
worn was

a. based on severity of symptoms
b. by physician assignment
c. by random assignment
d. by therapist assignment
# 4. Patients were followed for

a. 2 weeks
b. 2 months
c. 2 years
d. 20 years
# 5. The authors preferred the PIP device and recommend wearing
it for 24 hours a day for more than 8 weeks

a. true
b. false
When submitting to the HTCC for re-certification, please batch your
JHT RFC certificates in groups of 3 or more to get full credit.
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