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Abstract

Carpal tunnel syndrome (CTS) is one of the most common peripheral neuropathies caused
by chronic compression of the median nerve in the area of the carpal tunnel and its etiology
is multifactorial. Trigger fingers and de Quervain's disease are common disorders of the
hand related to CTS in adults. The aim of this study was to present the most common
disorders of the hand such as stenosing tenosynovitis in adults with surgically treated CTS
and to evaluate their demographic data. Material and methods: A total of 116 surgically
treated patients with established diagnosis of CTS (clinically and by electrophysiological
examination) were included in this prospective study, which was conducted at the University
Clinic for Orthopedic Diseases in Skopje. Demographic data, findings of history of the
disease and clinical examination were recorded and analyzed. Results: Participants with
CTS included in the study were with a mean age of 55.41 + 10.7 years (age range 29-75). 75%
of them were female. 63.8% of participants suffered from one or more comorbid chronic
diseases. On admission to hospital, disorders such as trigger fingers and de Quervain’s
disease were concomitantly diagnosed in 15.51% on ipsilateral hand with CTS. All disorders
were surgically treated following open carpal tunnel release, as “one stage procedure”, under
local anesthesia. Conclusion: Our findings have determined concomitant existence of CTS
and stenosing tenosynovitis (trigger fingers and de Quervain’s disease) on ipsilateral hand,
which suggests common etiological factors. Female gender and age range 40-60 years are
major common factors related to these three disorders.
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WsBamok

Cunppom Ha Kapriannot TyHen (CKT) e coctojoa Ha mepucepHa HeBporaTija Mpef3BUKaHa off Xpo-
HUUHA KOMITpeckja Ha n. medianus Bo mpejiest Ha KapHaJHUOT TYHEJ, U UMa MyITH(hAKTOPUCKA eTro-
siorja. Yecto mati oBOj CMHZPOM Kaj BO3PACHM JIMIIA € TIOBP3aH 1 CO COCTOj0M Ha 3aKOUeHHU TPCTH 1
zie KyepeHoBa 6osect. Llesira Ha 0Boj Tpyj; Oeltie fia v MPUKaKe TMOBP3aHKTe COCTOjOM HA CTEHO3M-
PauKu TEHOCMHOBUTY Ha PaKaTa Kaj orepaTuBHO JieKyBaHuTe Bo3pacHu nauyentd co CKT n HusHuTe
nemorpadckn KapakrepricTnki. Marepujait 1 metoi: OBaa MPOCTIEKTHBHA KIMHMUKA CTyauja Ha 116
BO3pacHy orepupany nampenty co aujarno3a CKT (MoTBp/eHa co KMMHUYKK 1 eeKTpOhU3HOTONIKI
HCTINTYBakba) Oellie m3BezieHa Ha KmHikara 3a opromezcki bonecti - Ckorije. PeneBanTHi feMorpacd-
CK¥ TIOIATOLIM, HAO/| Off MCTOPHja Ha Oo7iecTa 1 KIMHIUKUTe UCTIUTYBatha bea pervicTpUpaHy 1 CTaTHC-
TUUKY 00pabOTeHN criope]t yTBP/EHN KpUTeprUyMY 3a BKiTydyBatbe Ha ncnrtanuire co CKT. Pesyrrrati:
Vcnmranuipre Gea Ha Bo3pact off 29 710 75 TOfjHH, €O TTpoceyHa Bo3pact off 55,41 + 10,7 rofuHu 1 f10-
MUHAHTHOCT Ha MaLAeHTHTe 0f1 KeHCKM 11071 (75%). 63,8% o matpentite co CKT nMaa efiHa 1 roBeke
nipuzpyskun bonectu. Kaj 15,51% marienTn 6ea ncToBpeMeHo /InjarHOCTUIPAHN COCTOjON Ha 3aKoueH!
niperu u fie KyepseroBa bosiect Ha ncTata paka 1 Tiie Oea orepaTiBHO TPETUPAHH BO €JIeH aKT CO OTBO-
peHara fiekomrpecyja Ha n. medianus. 3aknydok: Mcrospemeroto roctoerse Ha CKT 1 cTeHo3Mpauku
TEHOCHHOBUTH (3aKoueHu peti 1 ie KyepBeHoBa 6o7iect) co pasiiuHo BpeMe Ha MojaByBatbe yriaTyBaar
Ha 3aeJHIYKN eTHOJIONIKY (hakTopy. HajrmaBHu 3aefiHIUKI PU3HK-QaKTOPH 3 MojaBa Ha OBHe COCTOj01
€ JKeHCKHOT 1071 Kaj ratyieHTuTe n Bo3pact of 40-60 ropunu.



Introduction

Carpal tunnel syndrome (CTS) is one
of the most common non-traumatic
disorders of the hand in adult patients
and the most common reason for vis-
iting orthopaedic surgeons. This syn-
drome is often associated with trig-
ger fingers and de Quervain’s disease
in adults. These disorders might ex-
ist separately, but also might be con-
comitantly present on the same hand
or appear after surgical procedures
of one of them.

Carpal tunnel syndrome (CTS) is a
peripheral neuropathy caused by
chronic compression of the median
nerve in the area of the carpal tun-
nel and its etiology is multifactorial.
The clinical picture depends on the
duration and intensity of pressure
on median nerve, which is a mixed
type of nerve with sensitive and mo-
tor nerve fibers. At the beginning, the
discomfort is in the form of sensory
disturbances (numbness, paresthe-
sia and/or pain in the fingers - from
the thumb to the radial side of the
ring finger, tingling and burning pain
even radiating to the elbow or shoul-
der, nocturnal pains). Later, in more
severe cases, when motor compo-
nent of the median nerve is involved,
clumsiness during everyday activities
and hypotrophy of tenor muscles, are
observed.' Nocturnal pains are typical
due to the additional pressure on me-
dian nerve because of the prolonged
flexion position of the wrist during
sleeping. Shaking of the hand during
nights is a typical act in patients with
CTS in order to relieve pain.

The exact incidence and prevalence
vary depending on the diagnostic cri-
terion. The highest incidence is in pa-
tients aged 50-60 years and more of-
ten in females.? The exact prevalence
of people with complaints is from

13.0% to 15.8% in the general popu-
lation, and according to the clinical
picture and confirmed by ENMG ex-
aminations varies from 2.7% to 5.8%.5
Surgical carpal tunnel release is a
treatment of choice in cases where
conservative therapy for CTS failed.

Trigger finger is a disorder character-
ized by an impaired smooth sliding of
the flexor tendons of the fingers due
to the mechanical entrapment usu-
ally at the level of the first annular
pulley, caused by multifactorial eti-
ology. Chronic discrepancy between
the flexor tendons with tenosynovi-
tis and the first annular pulley is the
cause of morphological and function-
al disorders. According to the Green
classification, complaints might be
pain and discomfort, painful tender-
ness on palpation at the level of the
metacarpophalangeal joint on pal-
mar side, locking of fingers in flexion/
extension or inability of passive ex-
tension of fingers due to flexion con-
tracture of proximal interphalangeal
joint.* Prevalence of 2.6% is frequent
in the general population aged 40-60
years.>

Morbus de Quervain (mother’s wrist,
mommy thumb) is a disorder charac-
terized by an impaired smooth sliding
of the tendons of m. abductor pollicis
longus (m.APL) and m. extensor polli-
cis brevis (m.EPB) due to the mechani-
cal entrapment at the level of the first
dorsal compartment. Tenosynovitis
of those tendons, caused by multi-
factorial etiology, is a reason for pain
and burning sensation in the radial
area of the wrist during thumb move-
ments. Complaints are more often in
females, especially after delivering
a baby.® Most of the patients have
positive provocative Finkelstein’s
test (pain in the area of radial styloid
during passive ulnarward deviation
of the wrist). Wolf reported rate of
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de Quervain’s disease in 2.8 casesper
1000 persons/year in females and 0.6
cases per 1000 persons/year in males,
in a study conducted from 1998-2006
on United States military personnel.

Surgical release of Al pulley and first
dorsal compartment release are done
in cases where conservative therapy
is ineffective.

Occupations that include repetitive
movements, packing, counting mon-
ey, clothing industry, use of vibrating
machines are main risk factors for
development of these disorders.?

Although the etiology is multifacto-
rial, coexistence of several diseases
(diabetes, rheumatoid arthritis, and
hypothyroidism, overweight) in the
same person is noticeable.’

The aim of this paper was to present
the most commonly associated disor-
ders of the hand in surgically treated
adult patients with CTS and by evalu-
ating the demographic data of these
patients to identify possible risk fac-
tors for the coexistence of these three
disorders.

Material and methods

One handred and sixteen surgical-
ly treated patients with CTS were
included in our prospective clinical
study that was conducted at the Uni-
versity Clinic for Traumatology, Or-
thopedic Diseases, Anesthesiology,
Reanimation and Intensive Care Med-
icine and Emergency Department,
Clinical Center Mother Theresa, Sko-
pje, RNM during a three-year- period.
Patients were with clinical diagnosis
of CTS and confirmed by electroneu-
romyographic examination (ENMG).
Data from surgically treated hands
were analyzed, and in cases with bi-
lateral involvement, only data from
the first treated hands were included.
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Inclusion criteria:

e persons aged 25-75 years

e anamnestic data on tingling and/
or pain in the thumb, second,
third and radial part of the fourth
finger, nocturnal paresthesia,
clumsiness with the fingers of the
affected hand
positive provocative tests

e confirmed diagnosis of CTS by
ENMG

Exclusion criteria:

» persons under 25 years of age and
older than 75 years

e pregnant women

e people with reduced cognitive
abilities

* detainees and prisoners

e previous hand surgery

e soft-tissue injuries or fractures of
the bones of the forearm and wrist

e polyneuropathy, hereditary neu-
ropathy

The following data of interest for the

study were recorded:

e personal and family medical histo-
ry, occupation, education, comor-
bidities and demographic charac-
teristics (age, sex, dominant hand,
height, weight, body mass index
(BMI), nationality, place of resi-
dence),

e complaints and their duration un-
til surgery,

» findings of clinical examination of
symptomatic hand (thenar hypot-
rophy, positive provocative tests
of Phalen and Finkelstein, signs of
trigger fingers).

The clinical study was approved by
the Ethics Committee for Human Re-
search at the Faculty of Medicine in
Skopje, Ss. Cyril and Methodius Uni-
versity in Skopje, R N Macedonia (Ap-
proval No. 03-2895/7). All the partic-



ipants were informed and gave their
written consent for the examination
and surgical procedures.

Statistical analysis

A descriptive-analytical statistical
method was used for the statistical
processing of the results obtained in
the clinical study. Statistical analysis
was made with the software SPSS,
version 22.0. Descriptive data are pre-
sented as mean=* standard deviation
(SD), or as median. Percentages are
given for categorical variables. The
threshold for statistical significance
was set at p<0.05.

Results

One hundred and sixteen patients sur-
gically treated at the University Clin-
ic for Orthopedic Diseases in Skopje
were enrolled in this study according
to the inclusion criteria. They were
examined with ENMG prior to the sur-
gical procedure. 74.14% (86) of patients
were from Skopje. In the distribution
according to the level of education,
most of the patients had completed
secondary education - 62.9% (73). 86.2%
(100) of CTS patients were of Macedo-
nian ethnicity, followed by patients
of Albanian - 6% (7), and Serbian eth-
nicity - 4.3% (5). Two patients were of
Turkish and one patient was of Roma
ethnicity.

Eighty-seven patients were female
and twenty-nine male, with a mean
age of 55.41+10.7 years (age range 29-
75). Female patients with CTS were
younger than male patients, but the
mean age was not statistically signifi-
cant (p=0.16). The mean age of female
patients was 54.6+10.4 and of male pa-
tients 57.83 + 10.9 years.

The body mass index (BMI) had an
average value of 27.7 = 5.6 kg/m? and
ranged from 27.7 to 46.5 kg/m2. 33.6%
of patients had normal weight and
30.2% patients were obese. The body
mass index did not differ significant-
ly between patients according to their
gender (p=0.71).

36.2% of patients smoke more than 20
cigarettes per day.

Table 1 shows the percentage of co-
morbidities in operated patients.
63.8% of patients with CTS had one
or more comorbidities, mainly joint
diseases (polyarthritis), tenosynovitis
and diabetes mellitus - 24.1%, 19% and
18,1%, respectively. (Table 1)

Table 1. Comorbidities in patients with CTS

Other diseases n (%)
absent 42 (36.21)
present 74 (63.79)
1. Hypothireosis 3(2.59)
2. Diabetes mellitus 21(18.1)
3. Matebolic diseases 4 (3.45)
4. Rheumatic diseases 6(5.17)
5. Thenosynovitis 22 (18.96)
6. Chronic renal failure 8(6.9)
7. Osteoporosis 5(4.31)
8. Joint diseases (Polyarthritis) 28 (24.14)
9. Malignant diseases 3(2.59)
10. Cardiovascular diseases 11(9.48)
11. Discopathy 13(11.21)
(cervical or lumbal)
12. Psychic diseases 3(2.59)

CTS - carpal tunnel syndrome

The type and duration of the com-
plaints and the clinical findings in the
patients were examined. Table 2 pres-
ents the most common symptoms
and duration of symptoms by gender.
The results obtained showed that
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all patients complained on tingling
and numbness in the thumb, second,
third and radial side of the fourth fin-
ger. 17.2% of CTS patients had pain
during daytime. Nocturnal pains and
sleep disturbance were predominant
symptoms in 47.4% of patients. Sleep
disturbance and clumsiness of the
hands were positive in 35.35% pa-
tients, who also had hypotrophy of
thenar and muscle weakness. The
symptomatology was significantly
dependent on the gender of the pa-
tients, (p=0.034), meaning that 55.2%
male patients complained more on
tingling, nocturnal pains, sleep dis-
turbances and clumsiness compared
to 28.7% female patients. Duration
of characteristic symptoms of more
than 2 years was noted in 50.9% (59) of
CTS patients. Male patients had lon-
ger duration of symptoms but with-
out statistically significant difference
(p=0.13) (Table 2).

62.1% of patients had a positive
provocative test of Phalen on clinical
examination and 37.93% of patients
had hypotrophy of thenar preop-
eratively. 95.69% of patients were
right-handed. Open carpal tunnel
release (OCTR) under local anesthe-
sia was performed in all patients. Of
them, 56.9% were on the right hand
and 43.1% on the left hand.

Table 3 presents the percentage of
concomitant disorders in 116 surgi-
cally treated patients for CTS. Dura-
tion of symptoms due to these dis-
orders was from 2-6 months. 18% of
these patients underwent additional
surgical procedures. 15.51% of these
patients were diagnosed with trig-
ger fingers and de Quervain’s disease
upon admittance for OCTR. All trig-
ger fingers and thumbs were in the
third stage of Green’s classification
(locking in flexion and assisted exten-

Table 2. Distribution of patients with CTS according to symptomatology and gender

gender

Variables o | Female Male Tevel

n (%) n (%) P
Main complaints
Tingling 116 | 87(75%) 29 (25%)
Tingling, pains, 20 | 17(19.54) 3(10.34) v =6.73
Tingling, pains, sleep disturbance 55 | 45(51.72) 10 (34.48) | p=0.034 sig
Tl_nghng, pains, sleep disturbance clumsiness n | 25087 16(55.17)
with hands
Duration of symptoms
6 - 12 months 15 | 10(11.49) 5(17.24) v2=4.08
12 - 24 months 42 | 36(41.38) 6(20.69) | p=0.13ns
> 24 months 59 | 41(4713) 18 (62.07)

p (Pearson Chi-square), CTS-carpal tunnel syndrome

sion). They were surgically treated
following OCTR as “one-stage proce-
dure” under local anesthesia. 2.58%
of female patients were diagnosed
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with tumor-like lesions and they
were surgically treated 3 months af-
ter OCTR (Table 3).



Table 3. Percentage of patients with CTS and additional concomitant disorder on the same hand

. . gender
Concomitant disorder " Female Malo
none 95 (81.89)

Trigger thumb 11(9.48) 8 3
Trigger fingers (third and fourth) 6(5.17) 3 2
De Quervain’s disease 1(0.86) 1
TLL 3(2.58) 3

TLL-tumor-like lesions (1 Ganglioma, 2 benign giant-cell tumors of tendon sheet), CTS -carpal

tunnel syndrome

Discussion

CTS, trigger fingers and de Quervain’s
disease are so called “disorders of en-
trapped nerves and tendons”. They
are a result of special anatomy of the
hand adjusted for fulfillment of pre-
cisely coordinated movements. Spe-
cial anatomy of tunnels with bone
floors and soft-tissue roofs allows the
passage and facilitates movements
of nerves and tendons. Mutual exis-
tence of CTS and stenotic tenosyno-
vitis (trigger finger and de Quervain’s
disease) with different times of oc-
currence refer to common etiological
factors that act on a similar anatom-
ical structure and lead to inadequacy
of the space in the bone-fibrous tun-
nel and its contents (nerve and ten-
don), resulting in morphological and
functional changes of both of them.
The clinical picture depends on the
duration of chronic pressure on the
median nerve or tendons. In the be-
ginning symptoms are similar, while
in later stages, when more changes
develop due to prolonged pressure,
the differentiation of these disorders
becomes clearer.

Our results presented in Table 1 show
that about 63% of patients with CTS
had one or more comorbidities. 33%
of respondents suffered from cardio-
vascular, metabolic and hormonal

diseases, which are possible causes
for the microvascular changes ex-
pressed mostly in nerves located in
narrow bone-fibrous tunnels such as
the median nerve.'% !

Other comorbidities (rheumatic dis-
eases, tenosynovitis, arthritic chang-
es and chronic renal failure) may
also be responsible for the increased
chronic pressure of the median nerve
at the level of the carpal tunnel. It is
assumed that this leads to many al-
terations, especially intraneural cir-
culation that cause morphological
changes of the nerve in the form of
swelling and change shape, with pro-
gressive demyelination, eventual axo-
nal degeneration and fibrosis."

Histopathological studies of stenotic
tenosynovitis have shown that nonin-
flammatory hypertrophy and fibrosis
of tendon sheath are biggest at the
level of the first annular pulley and
there is deposition of an abundant
extracellular matrix with chondroid
in the deep parts of the pulley. These
changes lead to difficult movement,
i.e. sliding of the flexor tendons in the
inner lining."

A similar process develops in de
Quervain’s disease. Thickening of the
tendon sheath due to mucopolysac-
charide deposition and myxoid de-
generation corresponding to chronic
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degenerative changes, rather than an
inflammatory reaction, was demon-
strated in a study conducted in En-
gland by examining histopathological
specimens taken from 23 operatively
treated patients with de Quervain’s
disease.

Some of the comorbidities listed in
this paper were: diabetes, cardiovas-
cular and metabolic diseases, hypo-
thyroidism, chronic renal failure,
rheumatic diseases.!>1617.1819

The results obtained in our study
have shown that majority of partic-
ipants (75%) were of female gender.
Female patients in our study were
younger than male patients, but the
mean age was not found to be statisti-
cally significant (p=0.16). This finding
was consistent with other studies.?®?!

According to the results in Table 2,
the duration of symptoms in female
patients until surgery was shorter
and the functional discomfort was
smaller compared to male patients

The symptoms (pain, insomnia, clum-
siness and hypotrophy of thenar) as
signs of more advanced damage of
the median nerve were statistical-
ly more common (p=0.034) in males
than in females, 55.2% vs 28.7%. The
reason for delayed surgery was most-
ly due to the refusal of the operation,
fear of it, reduced funds due to sick
leave and the fear of losing a job (as
obtained from our talks with the par-
ticipants).

Overall, more women suffer CTS
from than men and it has been re-
ported in a large number of epidemi-
ological studies.?> %’ In a retrospective
study done in New Zealand includ-
ing 2,313 patients who underwent
CTR, 61% were female and 39% were
male.?? In another study conducted by
Farioli et.al. in Italy between 1997 and
2000, an almost 4-fold increase in the
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risk of surgically treated CTS was ob-
served in women compared to men
among non-manual workers.” In a
study of Nosewicz et al. 60.3% of 967
participants with CTS were females.?*

The mean age of female participants
in our study was 54.6+10.4, implicat-
ing that they were in the reproductive
and menopausal period and the hor-
monal changes during these periods
might be responsible for the onset of
tissue edema and an increased pres-
sure on the median nerve and ten-
dons.? Our clinical study confirmed a
concomitant presence of CTS, trigger
fingers and de Quervain’s disease in
15.51% of patients at admittance for
CTR. The majority of them were also
females, which could be explained by
increased work in postpartum period,
repetitive movements in taking care
of small children and during house-
work.?® The research by Rottgers also
showed concomitant presence of CTS
and trigger fingers, even in higher
percentage of 61%?% In other prospec-
tive study of 211 patients with trigger
finger, 43% were diagnosed with CTS,
too.?

Many authors report an increased in-
cidence of trigger fingers on the same
hand following CTR. Lin et al. in a ret-
rospective study conducted on 10,420
patients with CTS and 2,605 patients
with CTR reported a 6.71% incidence
of trigger fingers, while after open de-
compression of the median nerve, the
overall risk of trigger fingers was 3.63
times higher in the operated patients
in the first 6 months after the inter-
vention.” In another study compris-
ing patients with CTS, where 66.7%
were female, prevalence of trigger
fingers after CTR was 26.3%.3° Accord-
ing to Acar et al., the incidence of oc-
currence of trigger fingers after open
decompression of the median nerve
was 13.9%, and if the distal fascia of



the forearm was also released, the
incidence was up to 31.3% in patients
with more severe EMG findings.*

The trigger thumb was the most com-
mon finger (9.48%), followed by ring
and middle finger (5.17%) in our study.
These findings are consistent with
data from a study conducted on 497
patients with CTR, of which in 229
patients with postoperatively devel-
oped trigger fingers, the thumb was
registered in 42.22% after 3.5 months
of intervention, and the fourth and
third trigger finger were registered in
46.66% after 7.5 months.’> The thumb
and the ring finger were the most
common trigger fingers in another
study.”® Some authors explain the
more common occurrence of trigger
fingers after surgical decompression
of the median nerve by the displace-
ment of the tendons of the superficial
flexors of the fingers towards the vo-
lar, which leads to a mechanical ir-
ritation of the tendon sheath and its
hypertrophy, usually at the level of
the Al pulley.’* * However, the exis-
tence of trigger fingers without CTS
or CTR suggests other, still unknown
etiological factors.

Disadvantages of our clinical study
were the small number of patients,
their inhomogeneity in terms of oc-
cupation and comorbidities, and the
lack of a control group.

The importance of this paper is that
this is the first research in our coun-
try, according to the available data,
which deals with the association of
CTS with simultaneous coexistence
of de Quervain’s disease and trigger
fingers according to precisely defined
inclusion and exclusion criteria. The
results determined the prevalence of
the females at the age of 40-60 years.
The research findings can be the ba-
sis for further investigation of other

risk factors, and thus the detection of
possible preventive measures and ap-
propriate treatment.

Conclusion

Our study showed a simultaneous co-
existence of CTS and stenotic tenosy-
novitis -trigger fingers and de Quer-
vain’s disease with different time of
onset. Our results also indicated that
common risk factors were the female
gender in patients and the age of 40-
60 vears. It might be assumed that
common etiological factors, which act
on a similar anatomical structure and
lead to inadequacy of the space in the
bone-fibrous tunnel and its contents
(nerve and tendon), result in mor-
phological and functional changes. In
order to conduct a more significant
statistical analysis and reach valid sta-
tistical conclusions, it would be neces-
sary to perform research in the future
on large groups of patients with CTS
according to certain inclusion criteria
in terms of comorbidities, physiologi-
cal conditions and occupation.
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