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Introduction

Objectives. To determine the prevalence of carpal tunnel syndrome
risk in patients on chronic hemodialysis (HD) using Levine question-
naire for assessment of carpal tunnel syndrome - related symptoms
severity and patients’ functional status and to examine the relation of
the determined risk with the participants’ demographic, anthropo-
metric and laboratory data. Participants and Methods. This cross-
sectional study included 78 chronic HD patients at Department for
Nephrology in University Hospital Osijek. All participants filled out
the Levine questionnaire to examine the severity of carpal tunnel syn-
drome - related symptoms and their functional state. The participants’
demographic, anthropometric and laboratory data were taken from
the medical records and statistically analyzed by SPSS for Windows
(version 16.0, SPSS Inc., Chicago, IL, SAD). Results. Risk for carpal
tunnel syndrome was found in 38.5% of the participants. No sig-
nificant differences between patients with and without the risk were
found in sex distribution, underlying kidney disease or vascular ac-
cess. Patients at risk were older (P=0.044) and had higher body mass
index (BMI), (t-test, P=0.019). Participants’ age, BMI and predialytic
serum urea concentration were independent predictors for carpal tun-
nel syndrome risk (P=0.033). Conclusion. The prevalence of risk for
carpal tunnel syndrome among patients on chronic HD was found in
more than one third of patients. Older age, higher BMI and higher
predialytic serum urea concentration bear a higher risk. Electromyo-
neurography is thus often indicated in this population to confirm the
diagnosis for consecutive surgical treatment.

findings, while a definitive diagnosis is made
based on the findings of tissue or organ bi-

Amyloidosis is a term that refers to a group
of diseases characterized by extracellular
amyloid accumulation in different tissues
and organs, which leads to morphological
and functional disturbances. Thirty different
types of amyloidosis have been discovered,
based on the precursor protein that under-
goes a pathological change in conformation
and is deposited extracellularly. Suspicion
of amyloidosis should be based on clinical

opsy (1, 2). In hemodialysis-associated amy-
loidosis, the precursor protein is Ap2-M (2-
microglobulin), which develops as a com-
plication of end-stage kidney disease and
long-term hemodialysis. It is a polypeptide
that consists of 99 aminoacids which plays a
vital role in the immune system because it is
a part of the -chain of type 1 MHC (major
histocompatibility complex) molecule (3).
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Most of f2-microglobulin is normally ex-
creted through the kidneys (4, 5). Insufficient
filtration and catabolism, continuous pro-
duction and intradialytic production due to
membrane incompatibility all lead to an in-
crease in its serum concentration (6). Normal
values of serum P2-microglobulin range be-
tween 1 and 3 pg/mL, while those values can
exceed 100 ug/mL in patients with end-stage
kidney disease and chronic hemodialysis pa-
tients (7, 8). The pathogenesis of amyloido-
sis, time needed to develop and its severity
is multifactorial and is connected with the
duration of chronic kidney disease, duration
of hemodialysis treatment, patient age at the
start of hemodialysis treatment, bioincom-
patibility of hemodialysis membranes and
many other clinical features (9, 10). Research
has shown that deposition of Ap2-M fibers
significantly preceeds the onset of symptoms
and clinical findings (10). Disturbances that
develop as a consequence of AP2-M fiber de-
position in the skeletal system are numerous,
but the most common one is carpal tunnel
syndrome. Hemodialysis-related amyloidosis
is one of the most damaging complications of
long-term hemodialysis treatment, affecting
daily activities and maintenance of quality of
life (10).

The most common symptoms of carpal
tunnel syndrome are wrist pain, unpleas-
ant tingling, hypoesthesia on the distal end
of the median nerve's sensory innervation
and a reduction of grip strength. Long-term
compression of the median nerve can lead to
impaired functionality of the hand as well as
hypotrophy, even atrophy of the thenar mus-
cles (11, 12). The prevalence of carpal tunnel
syndrome caused by hemodialysis-related
amyloidosis correlates with the duration of
hemodialysis treatment and, according to
the literature, it affects 32-50% patients who
have been on hemodialysis for over 10 years.
That number jumps to over 80% in patients
who have been on hemodialysis for over 30
years. There are certain factors that contrib-

ute to the development of carpal tunnel syn-
drome in patients on chronic hemodialysis
other than AB2-M fiber deposits, e.g. venous
hypertension distally from the vascular ac-
cess site, increased volume of the extracellu-
lar space, thickening of the transverse carpal
ligament, etc. (13-16). A definitive diagnosis
is made using electrodiagnostic modalities,
which determine the median nerve's qual-
ity of motor and sensory impulse generation
and transfer (12, 13). Treatment of carpal
tunnel syndrome can be conservative and
surgical. Conservative treatment is recom-
mended for patients with a mild form of the
syndrome. For severe cases, surgical decom-
pression of the carpal tunnel is the treatment
of choice (13).

Due to the high prevalence of carpal tun-
nel syndrome among patients on chronic
hemodialysis, the aim of this research was
to determine the prevalence of carpal tun-
nel syndrome risk in patients on chronic
hemodialysis treated at University Hospital
Osijek, using the Levine questionnaire for
assessment of carpal tunnel syndrome - re-
lated symptoms severity and patients’ func-
tional status and to examine the relation of
the determined risk with the patients’ de-
mographic, anthropometric and laboratory
data.

Participants and Methods

This cross-sectional study was conducted at
the Department for Nephrology in Univer-
sity Hospital Osijek with the approval of the
Department Head and the Ethical Commit-
tee for Research at the Faculty of Medicine of
Josip Juraj Strossmayer University of Osijek.
Of 89 patients with end-stage renal disease
on chronic hemodialysis that were at the
Department during the research period, 78
of them accepted to participate and were not
in an altered state of consciousness, while
11 patients either rejected to participate or
were in an altered state of consciousness. All




participants were patients on a fixed regime
of hemodialysis, three times a week for an
average of four hours. All participants filled
out the Levine questionnaire to examine the
severity of carpal tunnel syndrome - related
symptoms (pain, paresthesias, loss of sensa-
tion, weakness, nocturnal symptoms) and
their functional status (17). The question-
naire consists of two parts. The symptom se-
verity is determined through eleven multiple
choice questions which reflect severity - the
first choice being the absence of a symptom,
while the fifth, final choice being extreme
severity. Functional status is determined by
adding up participants' answers on a scale
from 1 to 5. Participants answer questions
about the difficulty of performing eight
specific daily activities (writing, buttoning
of clothes, holding a book while reading,
gripping of a telephone handle, opening of
jars, household chores, carrying of grocery
bags, bathing and dressing). Answers range
from no difficulty to complete inability to
perform a certain activity due to hand/wrist
symptoms. All the answers are added up and
the final result is a number ranging from a
minimum of 19 points to a maximum of 95
points (18).

Demographic (age, sex, year of starting
hemodialysis, age at start of hemodialysis,
duration of hemodialysis, underlying kid-
ney disease, vascular access type), anthropo-
metric (height, weight, BMI) and laboratory
(serum concentration of creatinine, urea,
hemoglobin, electrolytes before the start
of hemodialysis) data were taken from the
medical records of the Department for Ne-
phrology in University Hospital Osijek.

Analysis of laboratory markers was per-
formed at the Department for Clinical Lab-
oratory Diagnostics in University Hospital
Osijek. The reference ranges of markers ap-
ply for adults. Serum concentrations of the
following markers were analyzed:

« Kidney function markers - serum con-
centration of creatinine in the reference
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range for women (42-80 pmol/L) and

men (49-97 pumol/L), as well as serum

concentration of urea in the reference
range for both sexes (2.8-8.3 mmol/L);

« Hemoglobin in a reference range for
women (119-157 g/L) and men (138-175
g/L);

o Electrolytes - sodium (137-146 mmol/L),
potassium (3.9-5.1 mmol/L), calcium
(2.14-2.53 mmol/L) and phosphorus
(0.79-1.42 mmol/L); reference ranges ap-
ply to both sexes.

Quality of hemodialysis was determined
using Kt/V, which shows elimination of urea
which each hemodialysis. Kt/V by hemodi-
alysis is calculated by using predialytic and
postdialytic concentration of blood urea
using formulas based on the solution to
the Gotch-Sargent urea kinetic model for a
single hemodialysis. The Jindal formula was
used for the purposes of this research:

>

where urea 1 is the predialytic serum urea
concentration and urea 2 is the postdialytic
serum urea concentration (19-22).

Ethics Statement

The research followed the ethical guidelines
and standards set by the Helsinki declara-
tion and the Croatian Health Care Act. The
ethics committee of the Faculty of Medicine
at the Josip Juraj Strossmayer University
of Osijek gave approval to conduct the re-
search.

Statistical Analysis

Categorical data were descriptively de-
scribed as absolute and relative frequen-
cies, while numerical data were described
as mean and standard deviations, in cases
of normal data distribution, while in cases
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showing dispersed data distribution, data
were described as medians and interquar-
tile ranges. Tests used for difference between
groups with and without risk for carpal tun-
nel syndrome were chi-square test for nomi-
nal variables and t-test (for normally distrib-
uted variables) and Mann Whitney U test
(for dispersed data distribution) for numer-
ic variables. Correlation was determined us-
ing the Spearman coefficient of correlation
rho. The ability to predict the risk of carpal
tunnel syndrome was determined using the
multivariate regression (Hosmer-Lemeshow
goodness-of-fit) test. Covariates were cho-
sen as characteristics with P<0.100 in the
univariate analysis. All P values were two-
sided. Statistical significance was at a=0.05.
Statistical analysis was performed using
SPSS for Windows (version 16.0, SPSS Inc.,
Chicago, IL, USA) (23).

Results

Seventy-eight participants on chronic he-
modialysis were included in the research,
fifty men and twenty-eight women. Median
age of participants during the research pe-
riod was 67 (57-74), while median duration
of hemodialysis was 3 years (2-6).

The screening Levine questionnaire de-
termined thirty participants (38.5%) had
symptoms that classified them as at risk for

carpal tunnel syndrome. Table 1 shows the
results of the Levine questionnaire among
symptomatic participants and the affected
hand. Results of the questionnaire were de-
scribed as overall score, average symptom
severity score and average functional state
score.

Table 1. Characteristics of Participants at Risk for
Carpal Tunnel Syndrome

Characteristic Value

Affected hand (N=30)

Right (N; %) 8(26.7)

Left (N; %) 8(26.7)

Both (N; %) 14 (46.7)

Levine questionnaire, total score 31 (24 - 40)"
Average symptom severity score’  1.675 (1.33 - 2.49)"
Average functional status score’ 1.12(1-1.75)"

*Median (interquartile range); *Score ranging from 1 to 5.

The most common underlying kidney
disease which led to end-stage kidney dis-
ease was diabetic nephropathy (N=21),
while other common underlying conditions
included glomerulonephritides (N=20),
interstitial nephritides (N=16) and hyper-
tension (N=14). A statistically significant
difference in the distribution of underlying
kidney disease among participants with and
without carpal tunnel syndrome symptoms
was not found (Table 2).

Table 2. Distribution of Underlying Kidney Disease between Participants with and without Risk for Carpal

Tunnel Syndrome

Participants

Underlying kidney Disease (N; %) All At risk Without risk X P*
(N=78) (N=30) (N=48)

Diabetic nephropathy 21 (26.9) 10 (33.3) 11(22.9)

Glomerulonephritis 20 (25.6) 5(16.7) 15(31.3)

Interstitial nephritis 16 (20.5) 8(26.7) 8(16.7) 6.73

Hypertension 14(17.9) 5(16.7) 9(18.7) df=5 02

Polycystic kidney disease 4(5.1) 0 4(8.3)

Other 3(3.8) 2(6.7) 1(2.1)

"X test; 'Degrees of freedom.




Table 3 (3a and 3b) shows differences in
participant characteristics between those
with and without symptoms of carpal tun-
nel syndrome. There were no significant
differences in sex distribution between the
two groups. There was a larger number of
participants who had an arteriovenous fis-
tula as vascular access in the group of par-
ticipants experiencing symptoms of carpal
tunnel syndrome. Participants experiencing
symptoms of carpal tunnel syndrome were
older (Mann Whitney U test, P=0.044) and
heavier (t test, P=0.019) than those who did
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not experience symptoms. Predialytic se-
rum urea concentration was higher in par-
ticipants experiencing symptoms of carpal
tunnel syndrome, but the difference did not
reach statistical significance. There were no
statistically significant differences between
the two groups in the remaining analyzed
characteristics (sex, age at start of hemodi-
alysis treatment, time since starting hemo-
dialysis treatment, vascular access, quality of
hemodialysis, predialytic serum concentra-
tions of creatinin, sodium, potassium, cal-
cium and phosophorus).

Table 3a. Differences in Characteristics between Participants with and without Risk for Carpal Tunnel Syndrome

. All participan
Characteristic participants

Participants at risk

Participants without risk  Test

(N=78) (N=30) (N=48) value
50 (64.1): 18 (60): 32 (66.7): x>=0.36 5
o/ 1 g

>ex(NI%1; Mif 28(35.9) 12 (40) 16(33.3) df=1r 0350
Age in 2016 (year) 67 (57-74) 70 (62-81)" 65 (55-73)" z=-2.01 0.044*
Body mass index (kg/m?) 26.1 (4,7) 27.6 (4,6)° 25.1 (4,5)° t=24 0.019!
Age at start of hemodialysis (year)  61.5 (53-70)* 61 (55-75)" 63,5 (52—68)" z=-135 0.177¢
Time since starting hemodialysis 3(2-6)" 40-7)" 3 (1-5)" J=-127 0206
(year)
Vascular access [N (%)], . >
rteriovenous 42(538): 19(63.3):11 (36.7) 23 (47.9):25 (52.1) X'=1.77 0.184"

36 (46.2) df=1
fistula:catheter
Vascular access side [N (%)], 41 (52.5): . . x>=0.01 .
rightleft 37 (47.5) 16 (53.3):14 (46.7)  25(52.1):23 (47.9) df=1 0914
Hemoglobin (g/1) 101.6 (12.8)° 102.2 (10.3)° 101.2 (14.3)° t=0.34 0.735l
Creatinine (umol/l) 690.8 (192.2)°  687.4(160.3)° 692.9 (211.3)° t=-0.12 0.903!
Urea (mmol/l) 21.57 (6.18)° 23 (5.45)8 20.7 (6.45)° t=1.71 0.0911

“x2test; '"Median (Interquartile range); *Mann-Whitney U test; °X + SD; llt-test; "Degrees of freedom.

Table 3b. Differences in Characteristics between Participants with and Without Risk of Carpal Tunnel Syndrome

Participants

Characteristic All At risk Without risk t

(N=78); (N=30); (N=48);

X +SD X +SD X +SD
Hemodialysis quality (Kt/V)  1.59 (0.28) 1.57 (0.26) 1.61(0.3) -0.58 0.566
Sodium (mmol/I) 137 (2.5) 137.3(2.3) 136.8 (2.7) 0.78 0.435
Potassium (mmol/l) 4.84 (0.83) 4.84 (1.07) 4.84 (0.64) 0.02 0.984
Calcium (mmol/l) 2.17 (0.2) 2.17 (0.2) 2.16 (0.2) 0.37 0.713
Phosphorus (mmol/I) 1.68 (0.51) 1.72 (0.48) 1.65 (0.53) 0.54 0.590

“t-test.
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Table 4. Predictors of High Scores in the Levine Questionnaire, Multivariate Regression (Hosmer-Lemeshow

Goodness-of-Fit), Test (N=78)

Characteristic Exp (B) 95% ClI P

Age in 2016 (years) 1.069 1.017-1.123 0.008
Body mass index (kg/m?) 1.157 1.031-1.3 0.013
Predialytic urea (mmol/I) 1.108 1.007 - 1.219 0.035

Exp(B)=0dds ratio; Cl=Confidence interval.

Table 5. Spearman’s Correlation Coefficient (P) Between Levine Questionnaire Results and Characteristics of
Participants with Carpal Tunnel Syndrome Related Symptoms (N=30)

Total Average score

score
Characteristic Symptom severity Functional status

P P P P P P
Age in 2016 (years) -0.04 0.850 -0.03 0.882 0.1 0.544
Body mass index (kg/m?) 0.25 0.190 0.30 0.103 0.12 0.529
Time since starting hemodialysis* 0.14 0.455 0.01 0.606 0.27 0.146
Age at start of hemodialysis (years) -0.09 0.642 -0.07 0.714 0.03 0.846
Hemodialysis quality (Kt/V) 0.28 0.136 0.29 0.118 0.29 0.116
Creatinine (umol/L) -0.24 0.195 -0.19 0.311 -0.30 0.109
Urea (mmol/L) -0.28 0.124 -0.26 0.163 -0.42 0.022
Hemoglobin (g/L) -0.17 0.363 -0.13 0.463 -0.22 0.253
Sodium (mmol/L) 0.32 0.087 0.20 0.292 0.48 0.007
Potassium (mmol/L) -0.05 0.785 -0.06 0.754 -0.12 0.529
Calcium (mmol/L) 0.09 0.641 0.12 0.527 0.08 0.678
Phosphorus (mmol/L) -0.22 0.224 -0.20 0.286 -0.31 0.093

*Years.

Multivariate regression (Hosmer-Leme-
show goodness-of-fit) test showed that pa-
tient age, BMI and predialytic serum urea
concentration were independent risk fac-
tors for development of carpal tunnel syn-
drome symptoms according to the screening
Levine questionnaire (x’= 16.75, P=0.033).
With each year of age, risk for development
of carpal tunnel syndrome symptoms grew
by 6.9%, each kg of body mass increased that
risk for 15.7%, while raising the predialytic
serum urea concentration raised that risk
for 10.8% for each mmol/L (Table 4).

We analyzed the correlations between
participant characteristics in the group ex-
periencing carpal tunnel syndrome symp-
toms with all three Levine questionnaire re-

sults - total score, average symptom severity
score and average functional status score
(Table 5). Among participants experienc-
ing carpal tunnel syndrome symptoms, av-
erage functional status score in the Levine
questionnaire was higher, the higher the
predialytic serum sodium concentration
(Spearman correlation coeflicient p=0.48,
P=0.007) and the lower the predialytic se-
rum urea concentration (Spearman corre-
lation coefficient p=-0.42, P=0.022). There
were no statistically significant differences
between the total Levine questionnaire
score and analyzed characteristics, as well
as between average symptom severity score
and analyzed characteristics.




Discussion

Risk for carpal tunnel syndrome according to
the screening Levine questionnaire was found
in 38.5% of participants, which represents a
considerable prevalence. Carpal tunnel syn-
drome in these patients differs from the one
affecting the general population pathogeneti-
cally. That, in addition to the fact that carpal
tunnel syndrome is the most common com-
plication of hemodialysis-related amyloidosis
(5, 24) is why it should be given special atten-
tion. Furthermore, many studies have shown
that carpal tunnel syndrome prevalence is
two times higher than its prevalence in the
general population (13, 25, 26).

One of the key risk factors for developing
carpal tunnel syndrome in patients on chron-
ic hemodialysis is duration of hemodialysis. A
statistically significant link between duration
of hemodialysis and risk for development of
carpal tunnel syndrome was not found in this
research, but the explanation for that finding
can potentially be found in the duration of he-
modialysis itself — it was relatively short, with
the median duration of hemodialysis being
3 years and the interquartile range between
2 and 6 years. Harris and Brown stated that
between 32% and 50% of patients on chronic
hemodialysis for longer than 10 years are af-
fected by carpal tunnel syndrome, while Ot-
subo et al. proved in their research that this
prevalence jumps up to 80% in patients who
have been on chronic hemodialysis for 30
years or even longer (24, 25).

Sixteen (53.3%) of participants who expe-
rienced symptoms of carpal tunnel had uni-
lateral symptoms, while 14 (46.6%) of them
had bilateral symptoms. The lower average
functional status score suggests that par-
ticipants in the group at risk, despite having
symptoms related to carpal tunnel syndrome,
did not experience a change in quality of life
and an effect on performing daily activities.
Among all participants, diabetic nephropahy
was the most common underlying kidney
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disease. The fact that there were no statistical-
ly significant links between the risk for carpal
tunnel syndrome and diabetic nephropathy
suggests that the Levine questionnaire was
specific enough not to mix and/or overlap
with similar symptoms that participants
might be experiencing due to diabetes.
Participants experiencing symptoms
of carpal tunnel syndrome were older,
P=0.044, and had a higher BMI, P=0.019.
Furthermore, while it did not reach statis-
tical significance, predialytic urea concen-
tration was also higher in this group. This
was an interesting finding, considering that
there were no differences between the two
groups in quality of hemodialysis, P=0.566,
which was determined using the Kt/V for-
mula, which, in turn, is based on predialytic
and postdialytic serum urea concentration
(19). Therefore, physiological aging pro-
cesses, pathological effects of obesity and
metabolic syndrome, as well as increased
serum urea concetration all have a negative
effect on patients on chronic hemodialysis
and might contribute to the development of
carpal tunnel syndrome as the most com-
mon complication of hemodialysis-related
amyloidosis. Those results were somewhat
expected because other studies have also
shown that increased age (26) and a higher
BMI (27, 28) carry a higher risk for develop-
ment of carpal tunnel syndrome. Using the
multivariate regression analysis, we showed
that the risk for development of carpal tun-
nel syndrome symptoms increases by 6.9%
with each year of life, by 15.7% for every
kilogram per square meter and by 10.8%
for every mmol/L of predialytic serum urea
concentration increase. Using this method,
we confirmed the independent influence of
the aforementioned risk factors.
Participants in the group that was at risk
for carpal tunnel syndrome started hemo-
dialysis treatment earlier in life and have
been on hemodialysis longer than partici-
pants who did not experience carpal tunnel
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syndrome related symptoms. This was an-
other expected result because it reflects the
development of clinical symptoms among
patients on chronic hemodialysis - it takes
a certain period of time for the amlyoid,
APB2-M in this case, to be deposited in tis-
sues (tissue surrounding the carpal tunnel in
this case) in quantities that are large enough
to cause manifestations (10).

When examining the differences in vas-
cular access between the two groups of par-
ticipants, the group at risk for carpal tunnel
syndrome had a larger number of arteriove-
nous fistulas compared to the group without
any symptoms of carpal tunnel syndrome.
However, there were no statistically sig-
nificant differences between the two groups
based on the vascular access for hemodialy-
sis and its positioning (left/right). Further-
more, there were no statistically significant
links between the hand affected by carpal
tunnel syndrome symptoms and the hand
with the vascular access in the group, which
was a useful piece of information because it
eliminated the possibility that the cause of
existing symptoms (pain, numbness, tin-
gling etc.) screened for by the Levine ques-
tionnaire is not carpal tunnel syndrome, but
complications of arteriovenous fistulas of
catheters (e.g. arterial steal syndrome, ve-
nous hypertension) (15, 16).

The only statistically significant correla-
tion found between demographic, anthro-
pometric or laboratory data and test scores
was between the average functional status
score and predialytic serum urea concentra-
tion. This result was somewhat surprising
because it showed that the average func-
tional status score was higher, the lower the
predialytic serum urea concentration. There
is no simple explanation for this finding -
the expected correlation would have been
opposite, with average functional status
score rising with the elevation of predia-
lytic serum urea concentration. It is possible
that urea has a two-sided effect, or in other

words, that it increases the risk up to a cer-
tain point and that in participants who are
already symptomatic and at risk for carpal
tunnel syndrome it perhaps reflects their
nutritional state (29).

Further diagnostic evaluation is need-
ed to confirm the diagnosis, which in-
cludes measuring the serum levels of (2-
microglobulin and, as a final confirmatory
diagnostic method, electromioneurographic
conduction study of the median nerve. Since
carpal tunnel decompression, as therapy of
choice for this disease, is not a complicated
or extensive procedure, confirming the di-
agnosis of carpal tunnel syndrome caused
by hemodialysis-associated amyloidosis
would remove a source of pain and limita-
tion in daily activities for many patients on
chronic hemodialysis.

Limitations of the Study

Our study looked at the prevalence of carpal
tunnel syndrome in chronic hemodialysis
patients. However, due to the fact that the
research was conducted in a single institu-
tion, the sample size was not large. Our hope
is to expand the research to other institu-
tions providing hemodialysis treatments to
get a even more exact prevalence of carpal
tunnel syndrome risk. Carpal tunnel syn-
drome can not be diagnosed based on a
questionnaire alone, as was stated in the in-
troduction, which limited our study due to
not having information about symptoms or
definitive diagnoses based on neurological
examinations. Additionally, since this was a
cross-sectional study, we could not get lon-
gitudinal results that would show question-
naire score progression over the course of a
longer period.

Conclusion

Based on the results of our research, we can
conclude that the prevalence of patients on




chronic hemodialysis who are at risk for car-
pal tunnel syndrome is quite high (38.5%)
and that old age, high BMI and high pre-
dialytic serum urea concentration carry a
higher risk for development of carpal tunnel
syndrome symptoms. Furthermore, risk for
carpal tunnel syndrome was more preva-
lent in participants who were on a regime
of chronic hemodialysis longer and started
hemodialysis earlier in life, while it is not
affected by the underlying kidney disease.
The presence of symptoms examined by the
Levine questionnaire was not connected
with the ipsilateral site of vascular access.
Predialytic serum potassium concentration
has a positive, while predialytic serum urea
concentration has a negative correlation
with the functional status of participants af-
fected by symptoms examined by the ques-
tionnaire. Because of such high prevalence
of at risk patients, further diagnostic evalu-
ation is indicated to confirm the diagnosis
of carpal tunnel syndrome and treat it with
surgical decompression.

What Is Already Known on this Topic

Carpal tunnel syndrome is one of the most common compli-
cations of hemodialysis-related amyloidosis. Hemodialysis is
an effective treatment option for end-stage kidney disease and
with a large number of patients on a chronic regime, progres-
sively worsening complications are common and should be ad-
dressed and treated.

What this Study Adds

This study sheds light on the prevalence of symptoms of carpal
tunnel syndrome among chronic hemodialysis patients. With a
third of patients showing symptoms, further diagnostic testing
(laboratory measurement of f2-microglobulin and electromio-
neurography) should be done to confirm the diagnosis and, if
necessary, surgical resection performed to alleviate symptoms.
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