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Abstract

Background: Carpal tunnel syndrome is a prevalent mononeuropathy. Trigger finger is a flexor stenosing
tenosynovitis. The aim of the study was to assess the concomitant occurrence of carpal tunnel syndrome and
trigger finger in the same hand among patients presented with idiopathic carpal tunnel syndrome or idiopathic
trigger finger. The study included 110 hands (75 patients) presented with carpal tunnel syndrome or trigger finger
and 60 asymptomatic hands (46 apparently healthy individuals). Clinical assessment and neurophysiological
evaluation were done.

Results: Regarding the presenting clinical complaints, there were 76 hands (69.1%) from 48 patients (64.0%)
presented with idiopathic carpal tunnel syndrome. There 34 hands (30.9%) from 27 patients (36.0%) presented with
idiopathic trigger finger. Classification of the patients into three groups depending on the final diagnosis: (I) carpal
tunnel syndrome group, 57 hands (51.8%) with only carpal tunnel syndrome from 36 patients (48.0%); (Il) trigger
finger group, 25 hands (22.7%) with only trigger finger from 22 patients (29.3%); and (lll) carpal tunnel syndrome
with trigger finger group, 28 hands (25.5%) with both conditions from 24 patients (32.0%); and among them, seven
patients had contralateral hand carpal tunnel syndrome only. The duration of complaints among the carpal tunnel
syndrome with trigger finger group was significantly shorter than that in the other two groups. There were
statistically significantly higher values of patient global assessment of hand symptoms and effect of hand symptoms
on function and quality of life among the carpal tunnel syndrome with trigger finger group versus the other two
groups. There was no statistically significant difference between the carpal tunnel syndrome with trigger finger
group versus the carpal tunnel syndrome group regarding different classes of the Padua neurophysiological
classification scale. The most common digit to have trigger finger was the middle finger in 19 hands (35.8%).

Conclusions: The concurrent presentation of idiopathic carpal tunnel syndrome and idiopathic trigger finger in the
same hand is common. Each of them could be associated with the other one. The symptoms of one of them
usually predominate the patient’s complaints. The identification of this association is essential for proper diagnosis
and comprehensive management of patients presented with these conditions.
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Background

Carpal tunnel syndrome (CTS) is a prevalent mono-
neuropathy. It is a median nerve entrapment neuropathy
at the wrist. It produces pain, paresthesia, and numbness
in the fingers with nocturnal exacerbation of the symp-
toms. It is occasionally associated with weakness of the
median innervated thenar muscles [1-4].

Trigger finger (TF) is a flexor stenosing tenosynovitis.
It is characterized by catching, clicking, or locking of
one or more digits in the hand with pain and tenderness
over the first annular (Al) pulley at the metacarpal
heads on the palmar aspect of the hand [5, 6].

There were reports stated that TF could develop
following CTS [7]. It was reported that CTS and TF
could coexist together and any one of them could
have the upper hand in the clinical presentation of
the patient [8—12]. However, there are few researches
that evaluated the association between idiopathic CTS
and idiopathic TF [7, 9, 12]. The aim of the study
was to assess the concomitant occurrence of CTS and
TF in the same hand among patients presented with
idiopathic CTS or idiopathic TF.

Methods

The study included 110 hands presented with idiopathic
CTS or idiopathic TF that were obtained from 75
patients who were recruited in a random way from the
clinic of the investigator’s department. A control group
was included (60 hands from 46 apparently healthy
volunteers). The examiner explained the purpose and
steps of the research to all participants, and everyone
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gave an informed consent. The research was accepted by
the Institutional Ethics Committee.

The clinical criteria for diagnosis of CTS are illustrated
in Fig. 1 [13-15]. The clinical criteria of TF are illus-
trated in Fig. 2 [9]. The exclusion criteria are illustrated
in Fig. 3 [14, 16, 17].

The demographic data and anthropometric measures
(weight, height, and body mass index (BMI)) were docu-
mented [18]. History taking and neurological and mus-
culoskeletal examination were done. Patient global
assessment of hand symptoms was evaluated collectively
by using visual analogue scale (VAS) (0 (no symptoms)
to 10 (severe intolerable symptoms)) [19]. Patient global
assessment of effect of hand symptoms on function and
quality of life (QoL) was evaluated collectively by using
VAS (0 (no influence on function and Qol) to 10 (severe
influence on function and Qol)) [20]. These methods
had good validity and excellent reliability [19, 20].

The patients were presented with one clinical problem
(idiopathic CTS or idiopathic TF). They were asked and
clinically examined, searching for the presence of the
other condition (whether CTS or TF). The clinical diag-
nosis was based on the history taking and clinical exam-
ination for the detection of concurrent presence of CTS
and TF in the same hand. The patients were classified
into three groups as the following: (I) CTS group: pa-
tients with only CTS; (II) TF group: patients with only
TF; and (III) CTS with TF group: patients with both
CTS and TF.

The electrophysiological studies performed to the par-
ticipants are illustrated in Fig. 4 [14, 16, 17, 21]. The
classification of neurophysiological severity of median

N

Clinical criteria of carpal tunnel syndrome
included the presence of one or more of the following

4 )

(1) The existence
of dull aching
pain or discomfort
in the hand,
paresthesia,
swelling,
weakness or
clumsiness of the

4 )

(1) The symptoms
were provoked or
worsened by
sleep, sustained
hand or arm
position, repetitive
action of the hand
or wrist.

hand.
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The clinical
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supported by the
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changing posture
or by shaking the
hand.
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Fig. 1 Clinical criteria for diagnosis of carpal tunnel syndrome [13-15]
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Clinical criteria of trigger finger
included the presence of the following

~

(1) The presence of snapping, catching. clicking (with

tinger extension) or locking (finger sticking in flexion)
of one or more digits in the hand.

(i1) The presence of pain and tenderness over the
palmar aspect of the metacarpophalangeal joint of the
involved digit at the first annular pulley.

\

(11) This 1s associated with a tender palpable nodule
with the presence of finger triggering during clinical
examination.

Fig. 2 Clinical criteria for diagnosis of trigger finger [9]

Exclusion criteria
included the following

Systemic disorders as:
-Diabetes mellitus.
-Endocrine disorders.
-Metabolic disorders.

-Rheumatological disorders.

( . » Y
Neurological disorders as:
-Peripheral neuropathy.

N -Cervical radiculopathy. )

Miscellaneous as:

-Previous surgery for carpal tunnel

syndrome.

-Conditions predispose to carpal tunnel
syndrome as pregnancy, previous wrist
kﬁ'acture and any wrist related S\Vellings.)

\

Fig. 3 Exclusion criteria of the study [14, 16, 17]

neuropathy across the wrist was done depending on the
Padua neurophysiological classification scale [22]. This
scale consisted of six classes of neurophysiological sever-
ity (class one to class six) (Fig. 5) [22].

The data was assessed using SPSS version 17 (2007)
software. Analytic measures included Mann—Whitney
test, Kruskal-Wallis test, Pearson’s chi-squared test, and
Fisher’s exact test. Significant difference was present
whenever P value was less than 0.05.

Results

The research included 110 hands presented with idio-
pathic CTS or idiopathic TF that were obtained from
75 patients (61 women (81.3%)). Their mean age was
43.26 + 13.42 years (ranged from 20 to 90 years). The
control group consisted of 60 asymptomatic hands that
were obtained from 46 apparently healthy individuals
(34 women (73.9%)). Their mean age was 41.50 + 12.18
years (ranged from 22 to 68 years). No statistically
significant differences were detected between both
groups regarding sex (X* = 0.931, P = 0.367), age (Z =
- 0.625, P = 0.532) and different anthropometric
measures (P > 0.05).

Regarding the presenting clinical complaints of the
participated patients, there were 76 hands (69.1%)
obtained from 48 patients (64.0%) presented with idio-
pathic CTS. There were 34 hands (30.9%) obtained from
27 patients (36.0%) presented with idiopathic TF. Com-
parison between these two groups of patients and control
group are summarized in Table 1.
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Electrophysiological studies performed to the participants

I- Sensory nerve conduction studies
(using antidromic technique):
1- Median nerve: Stimulation at wrist
and recording at index finger.
2- Ulnar nerve: Stimulation at wrist
and recording at little finger.

Conduction velocity and amplitude
were the measurements of the sensory
nerve action potential taken for

k analysis. /

II- Motor nerve conduction studb

1- Median nerve: Stimulation at wrist

2- Ulnar nerve: Stimulation at wrist

Distal latency and amplitude were the

and recording at abductor pollicis
brevis muscle.

and recording at abductor digiti

minimi muscle.

measurements of the compound
muscle action potential taken for

. electrophysiological abnormality in
analysis. - .o
: the median sensory conduction study.

/ III- Median versus ulnar \

comparative studies:

1- Median versus ulnar ring finger
sensory latency comparative study.
2- Median (recording the second
lumbrical muscle) versus ulnar
(recording the first palmar
interosseous muscle) motor latency
comparative study.

They were done if there was no

The neurophysiological studies were conducted on a Nihon Kohden Neuropack S1 MEB-9400 unit with a two-channel measuring

system (Nihon Kohden Corporation, Tokyo, Japan).

Note: Surface skin temperature of the hand and fingers was maintained around 32-34°C using an infrared lamp.

Fig. 4 lllustration of the electrophysiological studies performed to the participants [14, 16, 17, 21]

Padua neurophysiological classification scale
(It is a classification of neurophysiological severity of
median neuropathy across the wrist)

e N\ - ;
Elma ] There is normal median sensory
(negative CTS) conduction velocity with normal
\ PAN comparative studies. )
~ aYa ; ; )
Class 2 There is normal median sensory
(minimal CTS) conduction velocity with abnormal
L )L comparative studies. )
N : ,
( Class 3 There are slowing of median sensory
(111ilc?s(sz S) conduction velocity and normal median
L )L distal latency. )
{ . .
Class 4 There are slowing of median sensory
(moderate conduction velocity and abnormal median
L CTS) )L distal latency. )
4 N , : “
Class 5 There are unobtainable median sensory
(severe CTS) nerve action potential and abnormal
L JAN median distal latency. )
~ aYa ; :
Class 6 There are unobtainable median sensory
(extrenie CTS) nerve action potential and median
L )L compound muscle action potential. )

Fig. 5 lllustration of the Padua neurophysiological classification scale [22]. CTS carpal tunnel syndrome
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Table 1 Comparison between the two patients’ groups and the control group regarding demographic data and anthropometric
measurements

Demographic data and CTS group TF group Control group Test of P
anthropometric measurements (n =76 hands from (n =34 hands from (n = 60 hands from 46 apparently significance
48 patients) 27 patients) healthy volunteers)
Demographic data
Women 37 (77.1) 24 (88.9) 34 (739 (%) 2358 0.308
Age (years) b 4197 £11.06 4555 £ 16.81 4150 £ 1218 (K) 0492 0.782
Side (right/left) © 43 (56.6) / 33 (434) 21(61.8) /13 (382) 34 (56.7) / 26 (43.3) (%) 0.295 0.863
Dominant hand ¢ 44 (57.9) 23 (67.6) 37 (61.7) (X*) 0950 0.622
Anthropometric measurements
Weight (kg) b 8149 + 12.06 7648 + 11.65 7964 + 12,52 (K) 2461 0.292
Height (cm) b 16239+ 7.78 163.14 + 6.58 16382 £ 7.14 (K) 1.597 0450
BMI (kg/m?) © 31.05 + 499 2871 £ 4.04 29.78 £ 5.11 (K) 4.630 0.099
BMI category
Underweight ° 0 (0) 13.7) 2 (43) () 8730 0.366
Normal weight ° 6 (12.5) 2(74) 5(109)
Overweight ° 15(31.2) 16 (59.3) 18 (39.1)
Obese ° 26 (54.2) 8 (29.6) 20 (43.5)
Morbid obese ° 120 0(0) 122

kg, kilogram; cm, centimeter; BMI, body mass index; m, meter; CTS, carpal tunnel syndrome; n, number of hands; TF, trigger finger; K, value of Kruskal-Wallis test;
X2, value of Pearson’s chi-squared test.

*P is significant at < 0.05.

“Data are presented as (number (percentage)) of individuals.

PData are presented as (mean + standard deviation).

“Data are presented as ([number (percentage)) of hands.

110 hands (75 patients)
presented with CTS or TF

]

e

\ TS gre o]

i Classification. a.ccording to.th(? presenting : 7% m%) 34 h%l-sl%:)%%)
I dlinical complaints 0 |8 patients (64.0%) 27 patients (36.0%)

T | |

1 |

1 s CTS with TF group
I Classification 1 | —ai? — M
! A 1| 57hands From CTS group From TF group 25 hands
| “‘ctf‘":‘:“:%' t,".tlhe L 3180 19 hands (173%) || 9 hands (8.2%) 22.7%)
b et 1|36 patients 19 patients (25.3%) J|_ 5 patients (6.7%) 22 patients
| FHEnEE : (48.0%) 28 hands (25.5%) (29.3%)
\\___________/ 24 patients (32.0%)

Fig. 6 Distribution of patients according to the final clinical diagnosis into three groups. There were seven patients who had bilateral carpal
tunnel syndrome (CTS) in which there was trigger finger (TF) in one hand and not in the other (these seven patients were mentioned twice:
once with CTS group and the other time with CTS with TF group). CTS, carpal tunnel syndrome; TF, trigger finger
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After proper history taking, clinical examination, and
electrophysiological assessment, the final diagnosis was
obtained, and the patients were divided into three
groups as the following (Fig. 6):

I CTS group: it consisted of 57 hands (51.8%) with
only CTS obtained from 36 patients (48.0%). It
included 21 patients (58.3%) with bilateral CTS.

II  TF group: it consisted of 25 hands (22.7%) with
only TF obtained from 22 patients (29.3%). It
included three patients (13.6%) with bilateral TF as
the following: a patient with right middle TF and
left ring TF, a patient with right little TF and left
middle TF, and a patient with bilateral middle TF.
There were two different patients (9.1%) in whom
each one had a hand with two TF as the following:
a patient with thumb TF and middle TF in the
same hand and another patient with middle TF
and ring TF in the same hand.

I CTS with TF group: it consisted of 28 hands
(25.5%) with both CTS and TF obtained from 24
patients (32.0%). It included seven patients (29.2%)
who had CTS with TF in one hand while the
contralateral hand had CTS only. It included four
patients (16.7%) who had CTS with TF in both
hands bilaterally as the following: a patient with
bilateral thumb TF, a patient with bilateral middle
TF, a patient with right thumb TF and left ring
TF, and a patient with right index TF and left
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middle TF. There was a patient (4.2%) who had
two fingers with TF (thumb TF and ring TF) in
the same hand.

Among the group of patients presented with CTS,
there were 19 hands (25.0%) obtained from 19 patients
(39.6%) had associated clinical evidence of TF. Among
these nineteen patients, there were seven patients who
had bilateral CTS who had TF in one hand and not in
the other. Subsequently, these seven patients were in-
cluded in the CTS group regarding their hands which
had CTS only and these seven patients were included
another time in the CTS with TF group regarding their
hands which had CTS with TF.

Among the group of patients presented with TF, there
were nine hands (26.5%) obtained from five patients
(18.5%) who had associated clinical and electrophysio-
logical evidence of CTS.

Comparison between the three patients’ groups and the
control group are summarized in Table 2. The results of
the nerve conduction studies of the median and ulnar
nerves in the four groups are shown in Table 3. There was
no statistically significant difference between the CTS with
TF group and the CTS group regarding different classes of
the Padua neurophysiological classification scale (Fig. 7).

Distribution of trigger fingers among different fingers
in the hands of the TF group and the CTS with TF
group is tabulated in Table 4 and illustrated in Figs. 8
and 9. The frequency of middle finger TF was

Table 2 Comparison between the three patients’ groups and control group regarding different clinical characteristics

Different clinical characteristics CTS group TF group CTS with TF Control group Test of P

(n = 57 hands (n = 25 hands group (n = 60 hands from 46 significance

from 36 from 22 (n = 28 hands apparently healthy

patients) °, mean patients), mean  from 24 volunteers), mean + SD

+SD + SD patients) b, mean

+SD

Side (right/left) * 29 (509) / 28 16(64.0) 19(67.9) 34(56.7) @) 2.702 0440

(49.1) /9(36.0) /9(32.1) /26(43.3)
Dominant hand ¢ 30 (52.6) 18 (72.0) 19 (67.9) 37 (61.7) () 3518 0318
Duration of complaint (months) 1287 £+9.93°¢ 1224 +858%°¢ 807 +6.07 ¢ NA (K) 7411 0.025%
Patient global assessment of hand 5.10 + 2.86 ¢ 480+21099 6.96 + 1649 NA (K) 12903 0.002*
symptoms (VAS)
Patient global assessment of 445+ 282" 326+22499 635+216"9 NA (K) 19268  <0.0001*

effect of hand symptoms on
function and quality of life (VAS)

VAS, visual analogue scale; CTS, carpal tunnel syndrome; n, number of hands; SD, standard deviation; TF, trigger finger; K, value of Kruskal-Wallis test; X2, value of

Pearson’s chi-squared test
*P is significant at < 0.05.
Data are presented as (number (percentage)) of hands.

PThere were seven patients with bilateral CTS in which there was TF in one hand and not in the other. These seven patients were presented in the CTS group
regarding their hands with only CTS and presented again in CTS with TF group regarding their hands with CTS and TF.
“Duration of complaint was significantly longer in the CTS group versus the CTS with TF group (P < 0.05).

9No significant difference between the CTS group and the TF group (P > 0.05).

®Duration of complaint was significantly longer in the TF group versus the CTS with TF group (P < 0.05).
fPatient global assessment of hand symptoms (VAS) and patient global assessment of effect of hand symptoms on function and quality of life (VAS) were

significantly higher in the CTS with TF group versus the CTS group (P < 0.05).

9Ipatient global assessment of hand symptoms (VAS) and patient global assessment of effect of hand symptoms on function and quality of life (VAS) were

significantly higher in the CTS with TF group versus the TF group (P < 0.05).
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Table 3 Comparison of different nerve conduction study parameters between the three patients’ groups and the control group

Nerve conduction  CTS group TF group CTS with TF group  Control group Test of P
study parameters  (n = 57 hands from (n = 25 hands from (n = 28 hands from (n = 60 hands from 46 significance
36 patients) °, 22 patients), mean 24 patients) °, apparently healthy
mean + SD +SD mean + SD volunteers), mean + SD
Median SNAP 4337 +721¢4 5444 + 428 4484 +974 9 5480 + 4.77 %9 (K) 62.904 < 0.0001*
CV (m/s)
Median SNAP 1087 £11.18 ¢ 2866 + 17.55 2044 + 860 " 2043 + 1081 ¢h (K) 22.003 < 0.0001*
amp (uv)
Ulnar SNAP CV 5460 + 5.08 56.98 + 444 5497 + 407 5534 + 462 (K) 4997 0.172
(m/s)
Ulnar SNAP 2423 £ 11.27 30.04 £ 13.22 2281 +£9.29 2555+ 743 (K) 4.240 0237
amp (V)
Median DL (ms) 4.52 +1.09 © f 350 £0.35 424 +087 “' 345 + 038 "1 (K) 62.318 < 0.0001*
Median CMAP 922 +303 1012 + 367 10.29 + 4.13 9.80 £ 3.21 (K) 2.042 0.564
amp (mV)
Ulnar DL (ms) 301 + 035 296 + 037 300 + 036 302 + 031 (K 0887 0828
Ulnar CMAP 845 + 261 945 + 333 9.10 + 276 823+ 219 (K) 3613 0.306
amp (mV)
Padua
neurophysiological
classification scale
Class 1 9 (15.8) NA 8 (28.6) NA 0 3.956 0.556
(negative CTS) °
Class 2 (minimal 5 (8.8) NA 3(10.7) NA
CTs) @
Class 3 (mild CTS) 20 (35.1) NA 7 (25.0) NA
a
Class 4 19 (33.3) NA 9(32.1) NA
(moderate CTS)
a
Class 5 (severe 3 (5.3) NA 0(0) NA
CTs) @
Class 6 (extreme 1 (1.8) NA 1(3.6) NA
CTs) @

SNAP, sensory nerve action potential; CV, conduction velocity; m, meter; s, second; amp, amplitude; uV, microvolt; DL, distal latency; CMAP, compound muscle
action potentials; mV, millivolt; CTS, carpal tunnel syndrome; n, number of hands; SD, standard deviation; TF, trigger finger; NA, not applicable; K, value of Kruskal-

Wallis test; X2, value of Pearson’s chi-squared test.
*P is significant at < 0.05.
“Data are presented as number (percentage) of hands.

PThere were seven patients with bilateral CTS in which there was TF in one hand and not in the other. These seven patients were presented in the CTS group
regarding their hands with only CTS and presented again in the CTS with TF group regarding their hands with CTS and TF.

“No significant difference between the CTS group and the CTS with TF group (P > 0,05).

9Median SNAP CV was significantly slower in the CTS group versus the control group (P < 0.0001).

*Median SNAP amplitude was significantly reduced in the CTS group versus the control group (P < 0.0001).

Median DL was significantly delayed in the CTS group versus the control group (P < 0.0001).

9Median SNAP CV was significantly slower in the CTS with TF group versus the control group (P < 0.0001).

PMedian SNAP amplitude was significantly reduced in the CTS with TF group versus the control group (P < 0.0001).

'Median DL was significantly delayed in the CTS with TF group versus the control group (P < 0.0001).

statistically significantly higher among the TF group
(Table 4). The most common digit to have TF was the
middle finger in 19 hands (35.8%) among all participated
patients with TF. There were three hands (5.7%) from
three different patients (6.5%) who had multiple TF
digits. From them, there were two hands which had two
fingers with TF in each hand obtained from two differ-
ent patients in the TF group, while there was one hand
which had two fingers with TF which obtained from a
patient in the CTS with TF group.

Discussion

Both CTS and TF are common musculoskeletal disor-
ders. The concurrent presentation of CTS and TF is
well-known to be associated with some systemic disor-
ders as diabetes mellitus, hypothyroidism, and rheuma-
toid arthritis [23—25]. The relative risk of the occurrence
of CTS among patients with multiple TF is threefold
compared with those patients with a single TF [11].
However, there are scanty studies that evaluated the
concurrent presentation and association of idiopathic
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Fig. 7 Bar chart illustrates the lack of statistically significant difference between the carpal tunnel syndrome (CTS) with trigger finger (TF) group
versus the CTS group regarding different classes of the Padua neurophysiological classification scale of CTS electrophysiological severity (X* =
3.956, P = 0.556). Hands of the CTS group are presented as white bars. Hands of the CTS with TF group are presented as black bars. The above
bar number is the percentage of hands represented by the corresponding bar. CTS, carpal tunnel syndrome; TF, trigger finger

J

CTS with idiopathic TF in the same hand [7, 9, 12].
There are many reports which stated that surgical treat-
ment of CTS (median nerve decompression surgery) was
associated with the development of TF [8, 10, 26—30].
The CTS decompression surgery increased the risk of
development of TF following surgery, and the mechan-
ism of its occurrence is well established [10].

The obtained results were in accordance with Wes-
sel et al. regarding the percentage of patients pre-
sented with concomitant CTS and TF [11]. Wessel
et al. reported the percentage to be 28% of their pa-
tients presented with concomitant CTS and TF [11].
But, they were not in agreement with Rottgers et al.,
Garti et al.,, Kumar et al,, and El-Hadidi [8, 9, 12, 31].
Rottgers et al. reported the percentage to be 60.2% of
their patients who had CTS with TF, while Garti
et al. reported it to be 63% [9, 31]. However, Kumar

et al. reported it to be 16.5%, and El-Hadidi reported
it to be 13% [8, 12]. The differences between the
present research and these studies could be due to
differences in the inclusion criteria. They included pa-
tients with systemic diseases as diabetes mellitus
which were excluded in the current study [8, 9, 31].
Also, they included patients who were older than those
who participated in the present study [8, 9, 12, 31].

The study was in agreement with Kumar et al. regard-
ing the percentage of patients with evidence of TF
among patients presented with CTS [12]. Kumar et al
reported the percentage to be 21.1% of their patients
[12]. However, Zhang et al. reported the percentage to
be 10.6% of their assessed hands [32]. The differences
between the present study and this study could be due
to the inclusion of patients with systemic diseases as dia-
betes mellitus which were excluded in the current study

Table 4 Distribution of trigger fingers among different fingers of the hands of patients with trigger finger

Distribution of trigger fingers among TF group CTS with TF group Test of significance P
different fingers of the hand (n = 25 hands from 22 patients) (n = 28 hands from 24 patients)  (X?)
n (%) ? n (%) ®

Thumb TF 5(20.0) ° 12 (42.9) b 3.167 0.088 ©
Index TF 2 (8.0) 3(107) 0.114 0555 ¢
Middle TF 13 (52.0) ° 6 (214) 5.368 0.025%
Ring TF 6 (24.0) ° 8 (28.6) b 0.142 0.763 ©
Little TF 1(4.0) 0 (0) 1.142 0472 ¢

TF, trigger finger; CTS, carpal tunnel syndrome, n (%), number (percentage) of hands; X2, value of Pearson’s chi-squared test.

*P is significant at < 0.05.

*There were two hands (8%) which had two fingers with TF in each hand obtained from two different patients (9.1%). These two hands were mentioned twice.
Subsequently, the counted number of the hands in the table was 27 hands. These were as the following: (i) one hand had thumb TF and middle TF. It was
mentioned twice (once with thumb TF and the other time with middle TF). (ii) One hand had middle TF and ring TF. It was mentioned twice (once with middle TF

and the other time with ring TF).

PThere was one hand (3.6%) of a patient (4.2%) which had two fingers with TF (thumb TF and ring TF). This hand was mentioned twice (once with thumb TF and
the other time with ring TF). Subsequently, the counted number of the hands in the table was 29 hands.

P value of Fisher's exact test.
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2(8.0%)

TF
group

Fig. 8 Distribution of trigger fingers among different fingers in the hands of the trigger finger (TF) group (n = 25 hands from 22 patients). There
were two hands (8%) which had two fingers with TF in each hand from two different patients (9.1%). These two hands were mentioned twice.
Subsequently, the counted number of the hands in the figure was 27 hands. These were as the following: (i) one hand had thumb TF and
middle TF. It was mentioned twice (once with thumb TF and the other time with middle TF). (i) One hand had middle TF and ring TF. It was
mentioned twice (once with middle TF and the other time with ring TF). TF, trigger finger; number (percentage), number (percentage) of hands

13(52.0%)
6(24.0%)

1(4.0%)

[32]. Also, they included patients who were older than
those who participated in this study, and their patients
included more males than those included in the present
research [32].

The study did not agree with Rottgers et al. and Garti
et al. regarding the percentage of patients with evidence
of CTS among patients presented with TF [9, 31]. Rott-
gers et al. reported the percentage to be 56% of their TF
patients, while Garti et al. reported it to be 63%. The

differences between the current study and these studies
were mentioned previously [9, 31].

The duration of complaint among the CTS with TF
group was significantly shorter than the duration of
complaint of patients in the CTS group and TF group.
This was associated with statistically significantly higher
value of patient global assessment of hand symptoms
and patient global assessment of effect of hand symp-
toms on function and QoL among the CTS with TF

3(10.7%)

CTS with TF
group

Fig. 9 Distribution of trigger fingers among different fingers in the hands of the carpal tunnel syndrome with trigger finger (TF) group (n = 28
hands from 24 patients). There was one hand (3.6%) of a patient (4.2%) which had two fingers with TF (thumb TF and ring TF). This hand was

mentioned twice (once with thumb TF and the other time with ring TF). Subsequently, the counted number of the hands in the figure was 29
hands. CTS, carpal tunnel syndrome; TF, trigger finger; number (percentage), number (percentage) of hands

6(21.4%)
8(28.6%)

0(0%)
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group in comparison with the other two patients’
groups. This could be explained by the existence of both
CTS and TF in the hands of these patients making the
symptoms more severe with more influence on the func-
tion and QoL. All these made those patients seek med-
ical consultation earlier in their illness in comparison
with those patients with only CTS or TF. These were
not mentioned nor discussed previously in the scientific
literature.

Among all participants, there were 28 hands (25.5%)
with both CTS and TF obtained from 24 patients (32%).
The association of both conditions in a high percentage
in addition to the lack of significant difference between
the CTS with TF group and the CTS group regarding
different classes of the Padua neurophysiological classifi-
cation scale indicated that there were some common
predisposing factors or common local mechanisms af-
fecting the initiation of both CTS and TF in the same
hand (7, 9, 12].

The pathology of CTS is different from that of TF [3, 6].
The concomitant presence of CTS and TF in the same
hand could not be explained by the effect of the patho-
logical changes of one on the appearance of the other
[10-12, 33]. However, it was reported that in chronic se-
vere CTS, pathological changes in the flexor tendons and
their synovial sheaths could lead to the development of
TF [34]. But, there was still an underlying common pre-
disposing factor or mechanism responsible for the occur-
rence of both of them. It was reported that the same
predisposing factors responsible for the development of
both conditions. They were due to overuse of the hand in
manual activities, overuse injuries, and overload with oc-
cupational activities [1, 5, 34—39]. The mechanical predis-
posing risk factors could explain why there was no
significant difference between both hands regarding the
occurrence of both CTS and TF [9].

So, the presence of CTS and TF could be a coinci-
dental condition without the presence of a main dir-
ect relationship between both of them except for the
similar mechanical predisposing risk factors for both
of them [1, 5, 34-36, 39]. This could be the explan-
ation of the concurrent presentation and association
between CTS and TF. However, why some patients
developed only idiopathic CTS while other patients
developed only idiopathic TF, this needs further stud-
ies to be done to explain it.

In chronic, severe CTS, fibrous hypertrophy takes
place at the synovium of the flexor tendons at the carpal
tunnel. The thickened synovium within the carpal tunnel
was associated with increased fibroblast density, fibrosis,
with decreased elastin content, vascular sclerosis, amyl-
oid deposition, and edema with minimal inflammatory
changes [40—42]. Within the carpal tunnel and with the
presence of continued mechanical stress on the flexor
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tendons, there is an increase in the proteoglycan content
within the flexor tendon matrix with subsequent tendon
hypertrophy [34]. These changes in the flexor tendons
and their synovial sheaths could extend and lead to ten-
don entrapment at the Al pulley [34]. Subsequently,
these changes could result in TF development in
patients with chronic severe idiopathic CTS [10, 34].

In idiopathic TF, the pathogenesis of triggering is different
from that in CTS [5, 10]. The repeated friction between the
flexor tendon and the inner surface of Al pulley leads to in-
flammatory changes and hypertrophy with evidence of thick-
ening of the flexor tendon sheath. It is associated with flexor
tendon inflammation and nodular changes with increased
thickness. These result in narrowing of the diameter of the
tendon sheath in relation to the diameter of the flexor ten-
don. This limits and restricts the normal gliding of the flexor
tendon. This affects mainly the Al pulley at the metacarpal
heads [5]. The histopathological changes in the Al pulley in
idiopathic TF are the presence of varying sized areas of extra-
cellular matrix loss with chondrocyte proliferation and pro-
duction of small-sized collagen fibers. This fibrocartilagenous
metaplasia occurs mainly in the inner surface of the Al pul-
ley [5, 43]. All these changes were suggested to be due to re-
petitive finger movements, overuse injury, local hand trauma,
and constant griping [5, 44, 45].

There was no statistically significant difference be-
tween right hands and left hands, as well as the domin-
ant and nondominant hands regarding the concurrent
occurrence of CTS with TF. This was in accordance with
Kumar et al. [12]. This could suppose the presence of a
common or a systemic predisposing factor for the devel-
opment of CTS and TF. However, the exclusion of sys-
temic disorders in the current study, made only
idiopathic CTS and TF to be included. Subsequently,
systemic etiology could not be taken into consideration.
Excessive overuse and repetitive movement of the hands
due to occupational tasks or household activities could
be the sole accepted factor for the development of idio-
pathic CTS and idiopathic TF separately and concomi-
tantly [1, 5, 34-36, 39].

There was not any statistical difference between the CTS
group and the CTS with TF group regarding the Padua
neurophysiological classification scale of CTS electro-
physiological severity. There was no significant increase in
the frequency of hands with TF with increasing severity of
CTS measured by the Padua neurophysiological classifica-
tion scale. These indicated that the occurrence of TF had
no relation with the CTS severity and vice versa and, subse-
quently, no direct relation between CTS existence and
development of TF. The concomitant association could be
due to the similarity of the predisposing factors which
could be summarized as mechanical factors in the form of
overuse injuries [46]. These results were not mentioned nor
discussed previously in different medical literature.
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In the current study, the most common digit to have
TF was the middle finger in all TF patients, as well as, in
the patient’s group with only TF. But, the thumb was
the most common digit to have TF in the CTS with TF
group. The study was in agreement with Hayashi et al.
and Shafaee-Khanghah et al. [10, 47]. Hayashi et al.
reported that the thumb finger was the most common
finger which developed TF in patients with CTS
followed by the middle finger [10]. Shafaee-Khanghah
et al. reported that the thumb and ring fingers were
the most common fingers which developed TF followed
by the middle finger [47]. The study was in partial agree-
ment with other researches. It was reported that the
ring finger was considered the most common finger
which developed TF followed by the thumb [5, 9, 12,
31]. The difference between the current study and
these previous studies could be due to differences in
the inclusion criteria. These studies included patients
with systemic diseases as diabetes mellitus and other
systemic disorders which were excluded in the current
study [9, 31]. Also, these studies included patients who
were older than the patients included in the present
study [9, 12].

There were three hands (5.7%) from three patients
(6.5%) with multiple TF digits. These were not in agree-
ment with previous studies [5, 9, 12]. These studies re-
ported that hands with multiple TF digits ranged from
30-41% [9, 12]. The differences between this study and
these previous studies were mentioned previously.

There was high percentage of hands (25.0%) presented
with CTS had TF and high percentage of hands (26.5%)
presented with TF had CTS. Subsequently, when a pa-
tient presented with CTS seeking medical consultation,
the physician should search for the presence of TF and
vice versa. This is because at presentation the symptoms,
of one of them is more evident and prominent [7, 9, 12].
The physicians should be aware during dealing with any
patient presented with CTS or TF for the high percent-
age of patients with concomitant idiopathic CTS and
idiopathic TF. They should evaluate the patient for both
conditions. This could be essential for proper diagnosis
and management of both conditions. This would lead to
the proper improvement of the patient. It is recom-
mended to assess the presence of TF in patients with
CTS especially those patients with CTS with increased
hand symptoms and increased effect of hand symptoms
on function and QoL. Patients with TF especially if mul-
tiple digits are affected should be assessed for the pres-
ence of CTS. This is essential for the proper diagnosis
and effective treatment of both conditions if they coex-
isted together. The patients with CTS should be in-
formed for the increased risk of TF development after
carpal tunnel decompression surgery especially if CTS
was of mild degree [12, 33].
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There were some limitations which could be summa-
rized as the following: (i) the small percentage of partici-
pated men. This could be due to the higher prevalence
of CTS and TF among women [2, 3, 48-50]. (ii) Muscu-
loskeletal ultrasonography for the assessment of CTS
and TF was not applied [51-53]. (iii) No long-term
follow-up was done for patients with only CTS or only
TF for the assessment of the rate of development of the
other condition over time. Future studies are essential to
be done to explore these issues. These could help in the
proper understanding of these two clinical problems and
proper management of both.

Conclusions

In conclusion, the concurrent presentation of idiopathic
CTS and idiopathic TF in the same hand is common.
Each of them could be associated with the other one.
The symptoms of one of them usually predominate the
patient’s complaints. The identification of this associ-
ation is essential for the proper diagnosis and compre-
hensive management of patients presented with
idiopathic CTS or idiopathic TF. The concurrent occur-
rence of both conditions could not be related to the ef-
fect of one of them on the other one. It could be due to
the presence of common predisposing factors for both.
Overuse injuries could be the cause and explanation for
the high percentage of the concurrent occurrence of
both conditions.
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