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AAbbss ttrraacctt

BBaacckkggrroouunndd  aanndd  ppuurrppoossee::  The age of the patient at the onset
of the disease may influence its course and outcome of the treat -
ment. The objective of this study was to compare outcomes
of carpal tunnel release in patients in different age ranges.
MMaatteerriiaall  aanndd  mmeetthhooddss::  The records from the register of pa -
tients with carpal tunnel syndrome who were operated on in
the authors’ department over a period of two years (between
2009 and 2011) were analyzed. A total of 386 patients with
carpal tunnel syndrome, 322 female (83%) and 64 male (17%)
with a mean age of 57 (range: 30-81) years were divided into
three sub-groups according to their age: 40 years or less (n =
= 28), 41-65 years (n = 248) and over 65 years (n = 73). All
patients received mini-open carpal tunnel release. The results
were assessed at 6 months after the operation by the Levine
questionnaire and measurements of grip and pinch strengths
as well as sensation of a light touch by the filament test.
RReessuullttss::  At the six-month follow-up, all patients showed sig-
nificant resolution of symptoms as assessed by the Levine
symptom score (from 3.3 to 1.4) and significant improvement
of the dexterity of the hand, as assessed by the Levine func-
tion score (from 3.0-3.2 to 1.6-1.8). All patients showed sig-
nificant improvement of sensation of a light touch and in -
crease of grip and pinch strengths. However, patients older
than 60 years showed less improvement of the total grip
strength of the hand.
CCoonncclluussiioonn::  Patients with carpal tunnel syndrome at any age
may expect a similar benefit from surgery.

KKeeyy  wwoorrddss::  carpal tunnel syndrome – treatment, outcome,
older age.
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SStt rreesszzcc zzeenn iiee

WWssttêêpp  ii cceell  pprraaccyy::  Wiek pacjentów w momencie zachorowa-
nia mo¿e mieæ wp³yw na przebieg choroby i wyniki jej lecze-
nia. Celem pracy by³o porównanie wyników leczenia opera-
cyjnego zespo³u kana³u nadgarstka u osób w ró¿nych grupach
wiekowych.
MMaatteerriiaa³³  ii mmeettooddyy::  Analizie poddano dane z rejestru chorych
z zespo³em kana³u nadgarstka, którzy byli operowani w oœrod-
ku autorów w latach 2009–2011. Grupê 386 chorych z ze -
spo³em kana³u nadgarstka, 322 kobiety (83%) i 64 mê¿czyzn
(17%), których œrednia wieku wynosi³a 57 lat (zakres: 30–81
lat), podzie lono na 3 podgrupy wiekowe: ≤ 40 lat (n = 28),
41–65 lat (n = 248) i > 65 lat (n = 73). Wszyscy chorzy byli
leczeni chirurgicznie za pomoc¹ odbarczenia kana³u nadgarstka
metod¹ otwart¹, ma³oinwazyjn¹. Wyniki oceniono po 6 mie-
si¹cach od operacji za pomoc¹ kwestionariusza Levine’a,
pomiarów si³y chwytów: globalnego, klucza i trzypunktowe-
go, oraz czucia dotyku testem filamentowym.
WWyynniikkii::  W badaniu kontrolnym po 6 miesi¹cach u wszyst-
kich chorych zanotowano istotne zmniejszenie dolegliwoœci
bólowych i poprawê sprawnoœci rêki (zmniejszenie œredniej
punktacji objawowej kwestionariusza Levine’a z 3,3 do 1,4
i czynnoœciowej z 3,0–3,2 do 1,6–1,8). U wszystkich chorych
istotnie poprawi³o siê czucie dotyku i wzros³a si³a chwytów.
Poprawa si³y chwytu globalnego by³a jednak najmniejsza
w grupie osób powy¿ej 60 lat.
WWnniioosseekk::  Wyniki operacyjnego leczenia zespo³u kana³u nad-
garstka s¹ podobnie korzystne u chorych w ró¿nych grupach
wiekowych.

SS³³oowwaa  kklluucczzoowwee::  zespó³ kana³u nadgarstka – leczenie, wyniki
leczenia, wiek zachorowania.
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IInnttrroodduuccttiioonn

Carpal tunnel syndrome (CTS) is the most common
compression neuropathy, affecting about 6% of women
aged over 40 years [1,2]. Although several predispos-
ing factors have been identified, i.e. diabetes mellitus,
hypothyroidism, and rheumatoid arthritis, the idiopath-
ic form is the most common [3,4]. The syndrome affects
mostly women in middle and older age with two peaks
observed at 40-50 years and > 70 years. 

The clinical course of CTS is not uniform and its nat-
ural history is complex. A proportion of patients experi-
ence mild disease with symptoms and signs being not 
particularly troublesome and these patients do not seek
medical advice for many years. In contrast, there are
patients who develop a serious syndrome within 2-3
months, having severe symptoms and abnormal electro-
physiological studies [3-5]. The age of the patient at the
onset of the disease may influence its course and outcome
of the treatment. The bor derline of ‘older age’ is variable,
with a tendency to move up with civilization development.
According to the contemporary WHO criteria, the ‘old-
er age’ lower limit for developed countries is assigned at
75 years. One may expect poorer outcomes (lower im -
provement) after carpal tunnel release in older patients,
particularly in the functional aspect, be cause hand dex-
terity is naturally decreased at this age. Another problem
may be associated with reduced capacity of elderly patients
to understand and complete questionnaires used in out-
come measurement (i.e. the Levine questionnaire), be -
cause of reduced intellectual dexterity (dementia) [6]. In
a recent study by Nawrot et al. [7] this tendency was not
confirmed, but the borderline between younger and old-
er patients’ age was very low, at 45 years.

The objective of this study was to compare clinical
outcomes of carpal tunnel release between groups of
patients in different age ranges.

MMaatteerriiaall  aanndd  mmeetthhooddss

The records from the register of patients with CTS
who were operated on in the authors’ department over

a period of two years (between 2009 and 2011) were
analysed. All patients operated on in this period were
included, regardless of the associated diseases (diabetes,
hypothyroidism) or previous injury to the affected hand.
Only patients with recurrent disease (n = 6) were ex -
cluded.

There were 386 patients, 322 female (83%) and 
64 male (17%) with a mean age of 57 (range: 30-81)
years, with the mean disease duration of 46 months
(range: 3-240 months). The diagnosis of CTS was made
based on ‘classical’ clinical history, symptoms and signs
(Table 1). In 169 patients (44%), for various reasons,
electrodiagnostic studies were additionally performed,
confirming the diagnosis. The group was divided into
three sub-groups, according to age: (1) 40 years or un -
der (n = 28), 41-65 years (n = 248) and over 65 years
(n = 73).

Each patient was assessed one day before the oper-
ation, and followed up at 1 and 6 months. The person
who did the assessments was blind to the clinical status
of the patient. The following measurements were used:
1) Digital sensibility with the Semmes-Weinstein mono -

filament test. Measurements were carried out on the
thumb, index and middle fingers. The results were
expressed in ranks: (5) touch detectable with a green
filament; (4) with blue filament; (3) with purple fil-
ament; (2) with red filament; and (1) with a black fil-
ament. The measurements from each finger were
added and then divided by three, finally giving the
sensory index. A sensory index score of 5 indicated
normal sensation in all three digits, while a score of
1 indicated no sensation in these digits.

2) Motor tests: total grip, key- and three-point pinch
strengths were measured with a Jamar dynamometer
and pinch-meter from the set of DataLink (Biomet-
rics and Co Ltd, Gwent, UK). The results were giv-
en as a proportion of the strength of the other hand.

3) All patients completed the Levine questionnaire [8].
All patients received mini-invasive carpal tunnel re -

lease under local anaesthesia, with the use of a tourni-
quet. The outcomes in patients within age groups were
compared. The Levine scores (symptom and function)
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Pain and numbness in the hand, which wakes the patient at night. Feeling of oedema of the digits

Occurrence of these symptoms in digits/hand innervated by a median nerve

Occurrence of these symptoms in the day, at manual work or static grip with flexed wrist

Relief of symptoms after shaking or rubbing the hand

Weaker grip, reduced dexterity of the hand

TTaabbllee  11.. Constellation of symptoms and signs typical for carpal tunnel syndrome
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were considered to be primary outcome measures. 
The statistical significance of differences in outcomes in
either group was examined with the non-parametric
Kruskal-Wallis test (all variables were non-normally dis-
tributed).

RReessuullttss

A comparison of demographic and clinical data for
each group showed significant differences in age (obvi-
ous), duration of the disease (longer in the oldest and
middle-age subgroups, compared to the youngest) and
in involvement of the dominant hand (Table 2).

Pre-operative comparison of considered variables
(Table 3) showed significant differences between the
groups in perception of touch with the Semmes-Wein-
stein filaments, weaker in the youngest, followed by mid-
dle-age and the oldest group (sensory index 3.7 vs. 3.3
vs. 3.0, respectively, p < 0.001). This difference, al -
though significant, was not clinically meaningful, be -
cause the minimal detectable difference of the sensory
index is considered to be 1.0. There were also significant
differences in three-point pinch (weaker in the youngest

group: 77% vs. 89% and 84%, p < 0.05) and function
Levine scores, suggesting greater impairment in the
youngest group (3.2 vs. 3.0 and 3.0). This latter differ-
ence, however, was not clinically meaningful, because
the minimal detectable difference of the Levine score is
considered to be 1.0.

Post-operative assessment after 6 months (Table 4)
showed moderate (compared to baseline) improvement
of the perception of touch with the Semmes-Weinstein
filaments. The differences in sensory index were statis-
tically significant, favouring the youngest group, fol-
lowed by the middle-age and the oldest (sensory index:
4.8 vs. 4.5 vs. 4.1, respectively, p < 0.001). As in base-
line measurements, these differences, although statisti-
cally significant, were not of clinical importance.

With regard to motor tests, the total grip strength
showed the greatest improvement (baseline vs. final assess-
ment) in the youngest group (85% vs. 138%, p < 0.001),
followed by the middle-age (87% vs. 106%, p < 0.001),
with only minimal (but statistically significant) gain not-
ed in the oldest group (82% vs. 87%, p = 0.05). The dif-
ference in the final total grip strength between the youngest
and middle-age versus the oldest group was statistically

VVaarriiaabbllee TToottaall AAggee  ssuubb--ggrroouuppss pp--vvaalluuee

≤≤ 4400  yyeeaarrss 4411--6655  yyeeaarrss >>  6655  yyeeaarrss

Number of patients 386 31 278 77

Age [years]; mean 57 34 55 75 < 0.001

Gender (female/male) 322/64 29/2 233/45 60/17 0.34

Duration of carpal tunnel syndrome 46 29 58 60 < 0.05
symptoms [months]; mean

Hand involved: dominant/non-dominant 249/137 26/5 184/94 39/38

TTaabbllee  22..  Comparison of characteristics of groups of studied patients with carpal tunnel syndrome

Statistical calculations by ANOVA Kruskal-Wallis test.

VVaarriiaabbllee AAggee  ssuubb--ggrroouuppss pp--vvaalluuee

≤≤ 4400  yyeeaarrss 4411--6655  yyeeaarrss >>  6655  yyeeaarrss
((nn ==  3311)) ((nn ==  227788)) ((nn ==  7777))

Sensory index (1-5) 3.7 (0.98) 3.3 (0.87) 3.0 (0.84) < 0.001

Total grip strength (%) 85 (37) 87 (43) 82 (31) 0.77

Key pinch strength (%) 87 (39) 89 (33) 83 (34) 0.33

Three-point strength (%) 73 (38) 89 (38) 84 (38) < 0.05

Symptom Levine score (1-5) 3.3 (0.58) 3.2 (0.68) 3.2 (0.67) 0.51

Function Levine score (1-5) 3.0 (0.67) 3.0 (0.69) 3.2 (0.69) < 0.05

TTaabbllee  33..  Pre-operative (baseline) comparison of considered variables among age sub-groups*

*Data are presented as means (standard deviations). 
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significant, disfavouring the oldest group. Key-pinch
strength also showed the greatest improvement in the
youngest group (87% vs. 122%, p < 0.001), followed by
the middle-age (89% vs. 102%, p < 0.001) and the old-
est (83% vs. 93%, p = 0.01). The differences between the
age groups failed to reach statistical significance. Three-
point pinch strength also showed the greatest improve-
ment in the youngest group (73% vs. 98%, p < 0.001),
followed by the middle-age (89% vs. 97%, p = 0.01) and
the oldest (84% vs. 93%, p = 0.008), but these differences
between groups were not statistically significant.

An assessment at 6 months showed remarkable and
statistically significant reduction of the Levine symptom
and function scores (compared to baseline) in all the age
groups. There were no differences between the age
groups with regard to final symptom Levine scores, sug-
gesting similar reduction of pain and numbness. Like-
wise, the final function Levine scores did not differ sig-
nificantly between the groups, with minimally higher
scores in the oldest one.

Complications, such as nerve or vessel injury, were
not observed in either group. Superficial wound infec-
tion which subsided after oral antibiotic administration
was observed in seven patients (1.8%). Symptoms and
signs of mild complex regional pain syndrome were not-
ed in two patients but resolved within two months after
a course of physiotherapy.

DDiissccuussssiioonn

All patients showed significant resolution of CTS
symptoms at 6 months, as assessed by the Levine symp-
tom score. They also showed a significant improvement
of the dexterity of the hand, as assessed by the Levine

function score. The main objective of this study was to
compare the results of carpal tunnel release in patients
in three different age groups. As the Levine scores were
considered the primary outcome measure, the results of
our study show that age of patients has no significant
effect on the results of surgical treatment of carpal tun-
nel syndrome or – to put it another way – patients of any
age may expect a similar benefit from surgery.

The results of this study showed significantly weak-
er grip and pinch strengths in the oldest patients com-
pared to the other groups at 6-month assessment. 
The gain in power of the hand (baseline to final) was the
lowest in the oldest patients, suggesting reduced capac-
ity of regeneration of impaired function of the muscles.
This tendency was not observed in pre-operative mea-
surements, which showed motor function to be equally
impaired in all groups, regardless of age (Table 3). This
weaker grip and pinch strengths of the hand, however,
did not translate into poorer hand function, because
improvement of the dexterity as a result of surgery (as -
sessed by the function Levine score) was similar in all
the age groups.

There is conflicting evidence on the effect of age of
patients with CTS on surgical outcomes, although most
studies suggest that it has a bearing on the result [6,9-11].

Porter et al. [6] compared the outcomes of carpal
tunnel release in 46 CTS patients aged 60 years or less
with 41 CTS patients over 60 years of age. The Levine
scores were considered the primary outcome measure.
At the six-month post-operative assessment, improve-
ment was noted in both groups compared to baseline
values, but it was less significant in the older group. For
the younger group, the Levine symptom score decreased
from 3.1 (baseline) to 1.6 (at 6 months), whereas for the

Andrzej ¯yluk, Piotr Puchalski

VVaarriiaabbllee AAggee  ssuubb--ggrroouuppss pp--vvaalluuee

≤≤ 4400  yyeeaarrss 4411--6655  yyeeaarrss >>  6655  yyeeaarrss
((nn ==  3311)) ((nn ==  227788)) ((nn ==  7777))

Sensory index (1-5) 4.8 (0.46) 4.5 (0.84) 4.1 (0.89) < 0.001

Sensory index ∆ 0-6 months (%) 38 (39) 47 (89) 49 (70) 0.47

Total grip strength (%) 138 (44) 106 (53) 87 (27) 0.05

Key pinch strength (%) 122 (43) 102 (36) 93 (22) 0.18

Three-point strength (%) 98 (36) 97 (41) 93 (34) 0.70

Symptom Levine score (1-5) 1.4 (0.53) 1.4 (0.54) 1.4 (0.51) 0.95

Function Levine score (1-5) 1.6 (0.49) 1.6 (0.53) 1.8 (0.78) 0.08

TTaabbllee  44..  Comparison of considered variables at 6 months post-operatively among age sub-groups

Data are presented as means (standard deviations).
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older group it decreased from 2.7 to 1.6, respectively.
The Levine function scores decreased from 2.3 to 1.5
in the younger group and from 2.3 to 1.8 in the older
group. The differences between the groups were statis-
tically significant. The authors also noted significant
improvement in nerve conduction after the operation in
both groups but they were less expressed in the older
one. They concluded that age is a clear factor affecting
the outcome after carpal tunnel release [6].

Hobby et al. [10] and Townshend et al. [9] found
that in patients over 60-70 years, the greater the sever-
ity of symptoms preoperatively, the less successful the
outcome. This finding was not confirmed in our study.
These authors suggest that although outcomes in older
patients may be less predictable, the majority of them
experience objective benefit from carpal tunnel release.

Nawrot et al. [7] reported similar outcomes of carpal
tunnel release (assessed at one and six months post-oper-
atively) in 33 patients, of whom eight were aged 45 years
or less and 27 were older than 45 years. They noted only
worse results in patients with the disease lasting longer
than 6 months.

The results of our study are not fully consistent with
the above-mentioned reports, except the report by Na -
wrot et al. Although improvement of the grip and pinch
strengths was smaller in the oldest group, the differen-
ce in relation to younger sub-groups was statistically 
significant only for the total grip strength and did not
translate into significantly lower Levine scores (primary
outcome measure). The advantage of our survey is that
it was based on a great number of patients, much greater
than reported in earlier studies. It was also conducted fol-
lowing clear methodology, including measurements of
subjective and objective parameters. The flaws include
the retrospective nature of the study and inclusion of all
cases of CTS (except recurrent ones) with no selection of
idiopathic cases from those with associated diseases such
as diabetes, hypothyroidism or rheumatoid arthritis. This,
however, may be considered an advantage, because of
showing the benefit from carpal tunnel release in older
patients, regardless of the aetiology of the disease.

Many factors may affect outcomes of carpal tunnel
surgery, including duration of symptoms, clinical sever-
ity, co-morbidity (diabetes, hypothyroidism), operative
technique (classical open, mini-open, endoscopic), etc.
A systematic review of the possible role of these factors
showed no conclusive results. Diabetes was found to
worsen outcomes in some studies, whereas it did not in
others [12]. Likewise, opinions on the effect of age, gen-
der, duration of symptoms and clinical severity of the

syndrome vary on this point [11]. It was not our aim to
conduct a multivariate analysis of possible factors influ-
encing the outcomes of carpal tunnel surgery, but to
focus on a single, specific parameter: patient’s age.

One may also question the accuracy of CTS diag-
nosis in our series, which was based on purely clinical
grounds. Controversy persists regarding the need for
electrodiagnostic studies to confirm the diagnosis. Some
believe that they are mandatory to confirm the diagno-
sis; more and more surgeons, however, consider nerve
conduction studies to be superfluous in typical cases of
CTS and are convinced that a confident diagnosis can
be made based on the history and clinical findings alone
[13,14]. We share this opinion and follow it in our clin-
ical practice. Some studies have shown that performing
nerve conduction studies did not improve the outcomes
of surgery for CTS [14,15]. Thus, it is suggested that
they are desirable only in doubtful cases, in patients  
with atypical symptoms or unclear course of the disease 
[14-16]. Moreover, Witt et al. [17] reported that 25%
of patients with typical symptoms of CTS had normal
conduction in the median nerve. It was found in other
studies that operative treatment of these patients results
in resolution of symptoms and clinical recovery [18,19].

Another matter of concern may be the severity of the
syndrome at presentation, which might affect the results
of the treatment. However, as has been shown in some
studies, electrodiagnostic findings correlate statistically
significantly with Levine scores [5,17,20,21]. Thus, the
assessment of the clinical severity of carpal tunnel syn-
drome can be equally good based on the Levine score,
as it was done in our study.

CCoonncclluussiioonnss

Age of patients has no significant effect on the effec-
tiveness of surgical treatment of CTS or – to put it ano -
ther way – patients of any age may be similarly satisfied
with surgery. However, patients older than 65 years show -
ed less improvement of the power of the hand.
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