
Introductions

Sarcoidosis is a multisystem disease of unknown etiology.
The frequency of neurologic manifestations in sarcoidosis
varies between 5 % to 15 % (7). Carpal tunnel syndrome
(CTS) is the most frequently encountered entrapment
neuropathy and occurs as a result of the compression of the
median nerve as it passes through the carpal tunnel. CTS
might be seen during the course of many systemic diseases,
metabolic disorders, inflammatory arthrites, etc. (17).
Although CTS during the course of various infiltrative di-
seases is well-known, its presence in sarcoidosis has been
reported in only one series (13). In this study, we aimed
to find out the frequency of CTS in sarcoidosis patients
followed up at our department while evaluating the clinical
features of subjects with CTS.

Materials and methods

This study was conducted between 1998–2001 at Cerrah-
paşa Medical Faculty. Sixtytwo consecutive sarcoidosis pa-
tients were asked whether they had recurrent symptoms of

pain and paresthesias involving two of the first four hand di-
gits, and also whether they were awakened from sleep by
pain and/or parestesia. Later, all these patients were asked
to undergo nerve conduction studies (NCS). Fiftysix of
those (mean age: 45.2±12.1) who gave informed consent for
NCS were included into the study. The patients’ age, sex, di-
sease duration, the presence of extrapulmonary involve-
ment, stage according to chest X-ray, biopsy results and
previous medical therapies were obtained from the medical
charts. Also, results of the most recent pulmonary function
tests were recorded down. For pulmonary function tests, re-
ference values according to the Eurepean Community for
coal and steel were used (14).

Patients were diagnosed as sarcoidosis based on clinical,
radiological and histopathological data. Histopathological
diagnosis was reached by transbronchial biopsy obtained by
fiberoptic bronchoscopy in 36 cases, mediastinoscopic bio-
psy in 14 cases, skin biopsy in 5 cases, peripheral lymph node
biopsy in one case. Chest X-rays were classified according to
De Remee (2) with stage I being bilateral hilar lymphadeno-
pathy (BHL), stage II BHL plus parenchymal infiltration,
and stage III parenchymal infiltration without BHL.
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Sarcoidosis patients who had diseases like diabetes mel-
litus, hypothyroidism, amyloidosis, rheumatologic diseases,
history of fracture of the arm, superimposed peripheral
neuropathy, ulnar neuropathy and cervical radiculopathy,
and those who did not give permission for electrophysio-
logic studies were excluded from the study. Patients includ-
ed into study underwent electrodiagnostic study – whether
they had symptoms of CTS or not – after giving written
consent.

The NCS were performed with the same device (Nihon
Kohden Neuropack 2) under standard conditions, and the
results were evaluated by the same neurologist. Standard
median and ulnar motor and midpalmar-to-wrist NCS were
performed (16). The median nerve motor NCS was consi-
dered abnormal when the distal latency exceeded 4.6 ms or
the thenar compound muscle action potential (CMAP) am-
plitude was less than 4.0 mV. The median mixed palmar
nerve action potential was regarded abnormal if the distal
latency was greater than 2.2 ms or the median-ulnar palmar
latency difference exceeded 0.4 ms, when a distance of 8
cm was used between stimulation and recording sites. The
median palmar amplitude was considered reduced if it was
smaller than 50 µV. The minimal criteria for diagnosis of
CTS were taken as prolongation of the median palmar ab-
solute latency and an abnormal median-ulnar latency diffe-
rence of greater than 0.4 ms or a median-ulnar palmar
difference exceeding 0.4 ms if the median-palmar latency
was less than 2.3 ms. For the ulnar motor distal latency the
upper limit of normal was 3.5 ms and for the hypothenar
CMAP amplitude the lower limit was 6 mV. When a di-
stance of 8 cm was used normal upper-palmar values were
2.2 ms and 15 µV. Hand temperature was monitored during
study and kept at 31.5 °C or higher. If the hands were below
this temperature, they were warmed in a hot water bath.
Needle-electrode examination was performed in all cases
and included, the first dorsal interosseous, abductor polli-
cis brevis, flexor pollicis longus, pronator teres.

The age, sex, radiologic stage, extrapulmonary involve-
ment, usage of steroids and disease duration were com-
pared between subjects who had and did not have CTS
according to EPS. For statistical analysis, chi-square and
Mann-Whitney U tests were used.

Results

Of 56 sarcoidosis patients included into the study, 45
(80.3 %) were females and 11 (19.7 %) were males. Demo-
graphic data concerning the 56 consecutive sarcoidosis pa-
tients are presented in Table I. Radiologically, one patient
had stage 0, 29 patients stage I, 21 patients stage II, and 5
patients had stage III disease. Extrapulmonary involvement
was present in 40 patients. These were erythema nodosum
(17 cases), skin involvement (15 cases), uveitis (11 cases),
liver involvement (10 cases), arthritis (5 cases), spleen in-
volvement (4 cases), peripheral lymph node involvement
(4 cases), parotid gland and kidney involvement (one case

each). The involvement of skin, parotid gland, lymph nodes,
kidney and liver was confirmed by biopsy.

When their symptoms were asked before the NCS, 10
(17.9 %) patients defined recurrent paresthesia of the
hands, 12 (21.4 %) patients defined pain of the hands, and
8 (14.3 %) patients admitted being awakened from sleep by
paresthesia or pain. Six (10.7 %) patients had all of the three
symptoms. Of 56 patients whose NCS were available, 41 %
(20 females, 3 males) had findings compatible with CTS.
Three of 23 patients with CTS had only sensory median
nerve lesion (pure sensory CTS), and 2 had pure median
motor fibers lesion (motor CTS). Other patients had mixed
CTS. None of the patients had pure axonal neuropathy.

When the clinical features of patients with and without
CTS on NCS were compared, it was seen that patients with
CTS had a higher frequency of symptoms associated with
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Tab. 1: The distribution of the general features of the pa-
tients according to sex.

Female Male
n 45 11
Mean age (±SD) 46.3±12.2 40.4±10.9
Disease duration (months) 21.7±22 22.3±14.5
(mean±SD)
Extrapulmonary involvement, 

33 (73.3) 7 (63.6)n ( %)
Paresthesia, n ( %) 8 (17.8) 2 (18.2)
Pain, n ( %)10 (22.2) 2 (18.2)
Awakened from sleep by 

7 (15.6) 1 (9.1)pain/paresthesia, n ( %)  

Clinical features CTS No CTS p
n 23 33 -
Female, n (%) 20 (87) 25 (75.7) NS
Male, n (%) 3 (13) 8 (24.3) NS
Paresthesia, n (%) 7 (30.4) 3 (9.1) 0.07
Pain, n (%) 7 (30.4) 5 (15.2) NS
Awakened from sleep

5 (21.7) 3 (9.1) NSby pain/paresthesia, n (%)
Mean age ±SD 48.3±11.4 42.9±12.3 0.09
Stage 0, I, n (%) 11 (47.8) 19 (57.6) NS
Stage II, III, n (%) 12 (52.2) 14 (42.4) NS
Extrapulmonary involvement, 

20 (87) 20 (60.6) 0.04n ( %)
Wrist arthritis, n (%) 3 (13) 2 (6.1) NS
Steroid usage, n (%) 15 (65.2) 18 (54.5) NS
Impaired PFT, n (%) 13 (56.5) 13 (39.4) NS
Mean disease duration

22.1±21.7 21.6±20.1 NS(months±SD)

PFT: pulmonary function tests.
NS: not significant

Tab. 2: The comparison of the general clinical features bet-
ween sarcoidosis patients with and without CTS.



CTS and also had higher mean ages; however, these diffe-
rences did not reach statistical significance (p>0.05). The
presence of CTS was confirmed in 3 of the 6 patients who
had all 3 symptoms of CTS. In addition, extrapulmonary
involvement was more frequent in patients with CTS
(p=0.04). The clinical features of sarcoidosis patients who
had and did not have CTS are seen in Table 2.

Discussion

CTS might complicate different connective tissue disea-
ses and is the most common entrapment neuropathy (9).
Although various extrapulmonary complications of sarcoi-
dosis have been defined, CTS has been reported in only
a few cases. In this study, we aimed to detect the frequency
of CTS in our sarcoidosis patients; 17.9 % had recurrent pa-
resthesia of the hands, 21.4 % had pain of the hands, and
14.3 % of the subjects awakened from sleep by paresthesia
or pain. However, NCS revealed CTS in 41 % of the pati-
ents. In a recent study, symptoms and/or signs of CTS were
declared to be present in 44 % of the sarcoidosis patients
(13). Also, findings associated with CTS were detected in
16 % of the patients. However, the presence of CTS was con-
firmed by NCS in only a small proportion of the patients.

In one survey, the prevalence of symptoms related to
CTS was said to be 14.4 % in the general population (1).
The same study found a prevalence of electrophysiological-
ly-confirmed, symptomatic CTS in about 3 % of women and
2 % of men. Another study from Italy reported a mean an-
nual crude incidence of CTS in 329 cases per 100000 per-
son-years (11). Although we did not include a control group
in our study, the frequency of CTS was highly increased
when compared to the general population.

In our study, we performed NCS to evaluate the frequ-
ency of CTS. As a result, we detected quite a high frequen-
cy of CTS in our sarcoidosis patients who were clinically
asymptomatic. The most sensitive method used for the dia-
gnosis of CTS is NCS (9). It is said that Tinnel and Phalen
signs have limited sensitivity and specificity (5,8). In studi-
es comparing NCS and signs on physical examination, it
was concluded that NCS were much more sensitive (12).
However, it was documented that NCS might yield false po-
sitive and negative results (3,6). In the study by Ferri et al.
(3) which was performed in a community setting, only
a little correlation between the patterns of hand symptoms
and abnormal NCS was found. This study detected abnor-
mal NCS in 60 % of the subjects who did not have any hand
symptoms.

In this study, we observed that patients with CTS were
nonsignificantly older than the others (Table 2). Also, most
patients with CTS were females. However, as the number of
male sarcoidosis patients in our study was low; we were
unable to make reliable statistical analysis. Studies about
CTS conducted in the general population report that the
frequency of CTS increases with age, and that the symp-
toms are seen in females more frequently (1).

It is hypothesized that wrist synovitis and granuloma de-
position on the transverse carpal ligament –similar to the
case in amyloidosis- might play a role in the development of
CTS in sarcoidosis patients (13). In one sarcoidosis patient
with CTS, noncaseified granulomas were demonstrated on
the flexor retinaculum (10). Also, rarely the presence of
noncaseified granulomas were shown on the nerve itself
(15). In our study, biopsy was performed in none of the ca-
ses. Wrist synovitis was a little more frequent in our pati-
ents with CTS, the difference was not significant. Niemar
et al. (13) reported a decreased incidence of Tinnel sign in
their patients using steroids –probably, due to suppression
of the inflammation of the median nerve; however, the in-
cidence of steroid usage was not significantly different bet-
ween our patients with and without CTS.

Peripheral neuropathy is one of the main types of neu-
rologic involvement seen during the course of sarcoidosis
(7). In one study, it was reported in 33 % of the cases (4).
Peripheral neuropathy during the course of sarcoidosis is
a late sign and implies a disease with a chronic course (4,7).
We excluded patients with known peripheral neuropathy at
the beginning of our study; and we did not diagnose sarco-
idosis-related neuropathy in any of our patients. The disea-
se duration in our patients with CTS was no different than
the others. However, the frequency of extrapulmonary in-
volvement was higher in subjects with CTS. Our results sug-
gest that rather than disease duration, disease with
extrapulmonary findings increases the risk of CTS.

The NCS findings suggest that CTS is common in sar-
coidosis, and electrophysiologic examination is the method
of diagnosis in the early, asymptomatic period of CTS.
Further studies need to be conducted to enlight the etio-
pathogenesis of CTS in sarcoidosis. In addition, asympto-
matic patients with positive findings on NCS need to be
followed up for the development of symptomatic CTS.
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