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CTS Associated or Caused by Other 
Medical Conditions

Christina M. Ward

Hand surgeons should be familiar with a variety 
of medical conditions associated with carpal tun-
nel syndrome (CTS). In some instances, the pres-
ence of an underlying medical disease may 
influence treatment or prognosis. For example, 
the progression of CTS symptoms in a patient 
with rheumatoid arthritis can signal increased 
flexor tenosynovitis and the need for more 
aggressive rheumatologic treatment. This chapter 
presents a spectrum of medical illnesses associ-
ated with CTS and their effects on treatment and 
prognosis.

�Diabetes Mellitus

Diabetes mellitus affects the largest number of 
patients with CTS. The prevalence of CTS in dia-
betic patients is 15–25% [1], and up to 80% of 
type 1 DM patients will develop CTS over their 
lifetime [2]. According to a recent meta-analysis, 
type 1 or type 2 DM is associated with a twofold 
increased risk of CTS [3].

DM patients are also more likely to develop 
other neuropathies such as sensorimotor polyneu-
ropathy. Nerve conduction studies can differentiate 

between patients with diabetic polyneuropathy and 
compression from carpal tunnel syndrome, and 
many patients will have both. Perkins et al. reported 
that CTS is present in 2% of the general popula-
tion, 14% of DM patients without diabetic poly-
neuropathy, and 30% of DM patients with 
polyneuropathy [4].

Corticosteroid injection may relieve CTS 
symptoms in DM patients, but practitioners 
should warn patients that the corticosteroid can 
elevate their blood glucose for several days. Kim 
et al. found that 80% of DM patients had elevated 
blood glucose levels for up to 5 days following an 
injection of 10  mg of triamcinolone [5]. 
Corticosteroid injections may be less effective in 
DM patients, as DM patients were more likely 
than non-DM patients to undergo carpal tunnel 
release (CTR) for recurrent symptoms after corti-
costeroid injection [6].

Diabetic patients can expect similar results 
after CTR as nondiabetic patients, although their 
recovery may be slightly slower. Thomsen et al. 
found no difference in sensation, strength, 
patient satisfaction, or patient-reported outcomes 
between DM and non-DM groups 5 years after 
CTS surgery [7, 8]. One year after surgery, DM 
patients were more likely to complain of cold 
intolerance, but this difference resolved by the 
5-year follow-up [7, 8]. Likewise, Cagle et  al. 
found that diabetic patients improved more 
slowly but had similar functional results to non-
DM patients 6 weeks after surgery [9].
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There is no evidence to support routine use of 
prophylactic antibiotics in DM patients undergo-
ing CTR.  Harness reported very low infection 
rates after CTR in both diabetic (0.55%) and non-
diabetic patients (0.33%) and no difference 
between those treated with prophylactic antibiot-
ics and those without [10].

�Hypothyroidism

Estimates of the association between CTS and 
hypothyroidism vary. Oktayoglu reported 32.5% 
of patients being treated for hypothyroidism met 
criteria for CTS based on electrophysiological 
studies [11]. Eslamian et al. also identified CTS 
based on electrophysiological studies in 32.5% of 
40 patients with untreated hypothyroidism [12]. 
In contrast, Shiri’s meta-analysis found a modest 
association between hypothyroidism and sug-
gested that the association may be exaggerated 
by publication bias [13].

Although patients with hypothyroidism may 
have CTS, screening all patients with CTS for 
hypothyroidism is low yield. De Rijk et al. identi-
fied two new cases of hypothyroidism out of 516 
patients with CTS and no known history of hypo-
thyroidism [14]. Similarly, Vashishtha et al. diag-
nosed two new cases of hypothyroidism among 
100 patients indicated for carpal tunnel release [15].

Treatment with thyroid replacement can 
improve nerve function on  electrophysiologic 
testing [16, 17]. Kececi found statistically signifi-
cant changes in median motor distal latency and 
amplitude and median sensorial nerve conduction 
velocity after 3 months of thyroid replacement 
treatment [16]. Unfortunately, in most hypothyroid 
patients, CTS symptoms persist even after appro-
priate treatment with thyroid replacement [17].

No studies directly address the role of bracing, 
steroid injection, or carpal tunnel release in hypo-
thyroid CTS patients.

�Acromegaly

Acromegaly results from excessive secretion of 
growth hormone, commonly due to a pituitary 
adenoma. The majority of acromegaly patients 

will demonstrate electrophysiologic changes in 
the median nerve at the wrist, although they may 
or may not report CTS symptoms [11]. MRI 
studies of acromegaly patients with CTS demon-
strate enlargement of the median nerve [18].

Although a high percentage of acromegaly 
patients will have CTS, acromegaly is sufficiently 
rare that screening CTS patients for elevated 
growth hormone is not indicated. Zoicas et  al. 
screened 196 patients indicated for CTR and 
found no patient with acromegaly [19].

Treatment of the underlying cause of acro-
megaly can decrease CTS symptoms [18, 20]. 
Sasagawa et al. noted improvement in nerve con-
duction velocities and patient-reported symptoms 
one year after adenoma resection in seven of 
eight patients with acromegaly and CTS [18]. In 
a group of four acromegaly patients with persis-
tent CTS after treatment for elevated growth hor-
mone, Iwasaki reported successful symptom 
relief with carpal tunnel release [21].

�Obesity

Increased BMI and obesity have been linked to 
carpal tunnel syndrome. In a recent meta-analysis 
of 58 studies, obese patients had a twofold 
increased risk of CTR. That same study estimated 
that each one unit increase in BMI correlated 
with a 7.4% increase in CTS and increased  the 
risk of CTR by 7.4% [22].

However, obese patients are also more likely 
to have other comorbidities that can contribute to 
CTS risk. Specifically, those obese patients that 
meet criteria for metabolic syndrome (Table 6.1) 
tend to have more severe CTS than those who 
have diabetes or obesity alone [23]. Mondelli 
et al. also identified truncal obesity measured by 

Table 6.1  Criteria for metabolic syndrome

Central obesity (waist circumference > 102 cm in 
males and >88 cm in females)

Hypertriglyceridemia (triglycerides ≥ 150 mg/dL)

Low serum HDL-C (<40 mg/dL in males and <50 mg/dL 
in females)

Hypertension (blood pressure ≥ 130/85 mm Hg or 
taking antihypertensive medication)

Fasting plasma glucose ≥ 100 mg/dL
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waist circumference/hip circumference as a risk 
factor for CTS [24].

Few studies examine the effect of weight loss 
on CTS symptoms. Kurt et al. found no improve-
ment in median nerve conduction despite 3 months 
of weight loss in obese patients [25]. Castro Ado 
et  al. identified no difference in CTS prevalence 
between patients awaiting bariatric surgery and 
those who had undergone bariatric surgery [26].

�Rheumatoid Arthritis

Rheumatoid arthritis (RA) may be associated with 
an increased incidence of CTS, although study 
results vary. Karadag identified ultrasound evi-
dence of CTS in 17 of 100 women with RA com-
pared to 4% of age-matched controls [27]. In a 
larger study of 1070 RA patients, the CTS inci-
dence was 4.2 per 1000 person-years which is very 
similar to the rate in the general population [28].

Practitioners should not assume upper extrem-
ity numbness in RA patients is due to CTS as 
nerve dysfunction can result from several differ-
ent mechanisms associated with RA.  Cervical 
spine instability or degeneration can lead to nerve 
dysfunction. In addition, damage to the nerve 
vascular supply can cause neuropathy not associ-
ated with compression. Some patients may expe-
rience a “double crush” if there are multiple 
points of nerve compression or damage [29].

Few studies describe outcomes after CTS 
treatment in RA patients. Muramatsu et  al. 
reported mostly good and excellent results after 
CTR in 15 patients [29], and they suggested 
doing flexor tenosynovectomy only in those with 
florid tenosynovitis. Belcher et al. reported good 
results following endoscopic CTR with no teno-
synovectomy in “selected” RA patients (seropos-
itive but clinically well controlled) [30].

�Gout

Gout is not a common cause of CTS, but gout 
patients can experience deposition of monoso-
dium urate crystals in the soft tissues in and 
around the carpal tunnel. Wrist MR in patients 
with tophaceous gout identified tophi in the floor 

of the carpal tunnel, flexor tendons, wrist joint, 
and extensor tendons [31]. Gouty tophi and liq-
uefied tophi have been implicated in several cases 
of acute carpal tunnel syndrome [32]. Although it 
may be indicated to relieve pressure on the nerve, 
carpal tunnel release in the setting of tophaceous 
gout can lead to poor wound healing and persis-
tent drainage [31, 32].

�Pregnancy

Between one third and one half of women will 
report CTS symptoms during pregnancy, and 
approximately 17% will have electrophysiologic 
evidence of CTS [33, 34]. Typically, symptoms 
worsen during the course of the pregnancy and 
are most severe in the third trimester [25]. After 
30 weeks, most pregnant women experience an 
increase in extravascular fluids (fluid retention) 
which likely contributes to median nerve com-
pression [25]. A recent review found that 50% of 
patients still report symptoms 1 year after deliv-
ery and 30% will still have symptoms 3 years 
postpartum [35].

Nighttime bracing, steroid injection, and car-
pal tunnel release surgery are all treatment 
options for pregnant patients. In one study of 20 
pregnant women with CTS, injection with dexa-
methasone and lidocaine both decreased symp-
toms and improved their electrophysiologic 
exam. No study has directly examined the safety 
of carpal tunnel steroid injection during preg-
nancy, but no complications have been reported 
from this treatment [34].

If possible, surgery should be avoided during 
pregnancy because symptoms will often resolve 
after delivery. However, if necessary, carpal tun-
nel release can be performed under local anes-
thetic with a tourniquet. Assmus and Hashemi 
found 98% of 133 pregnant patients reported 
good or excellent results after CTR [36].

�Infectious Conditions

A variety of atypical infectious organisms can 
lead to CTS, including mycobacteria and fungi. 
In most of these cases, patients experience a 
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slowly developing swelling over the volar wrist 
and median nerve dysfunction. Advanced imag-
ing such as MRI will reveal thickening of the 
flexor tenosynovium, but cannot differentiate 
between infectious and other causes of tenosyno-
vitis such as rheumatoid arthritis. Significant 
asymmetric swelling over the flexor tendons or a 
history of immune compromise should prompt 
consideration of atypical infection, and biopsy of 
inflammatory tenosynovial tissue should be 
obtained for fungal and AFB cultures.

Tuberculosis in the hand most commonly 
presents as slowly progressive flexor tenosynovi-
tis [37]. The tenosynovitis appears as swelling 
proximal and distal to the transverse carpal liga-
ment and sometimes communicates with the 
radial or ulnar bursa. Rice bodies may be seen 
upon opening the carpal tunnel. Treatment con-
sists of operative decompression and debride-
ment along with antituberculosis antibiotics [38]. 
Delay in diagnosis and treatment can lead to 
flexor tendon rupture. Most patients will not have 
systemic or pulmonary manifestations of their 
tuberculosis infection [37].

Fungal infection with Histoplasma capsula-
tum or Sporothrix schenckii can also cause flexor 
tenosynovitis and associated CTS [39, 40]. 
Histoplasma capsulatum can be found in cat and 
bat feces and is endemic to portions of North, 
Central, and South America. The majority of 
patients with reported cases of CTS due to histo-
plasmosis occurred in immunocompetent patients 
[41]. Sporothrix schenckii typically causes a lym-
phocutaneous infection following inoculation of 
the hand or arm from a plant puncture, but can 
cause a proliferative tenosynovitis in the carpal 
tunnel [42].

�Amyloidosis

Certain forms of amyloidosis can cause CTS. 
Thirty-eight percent of patients with Finnish gel-
solin amyloidosis (also known as Meretoja syn-
drome) reported CTS symptoms [39]. This 
autosomal dominant syndrome consists of eye 
problems (corneal lattice dystrophy), lax facial 
skin (cutis laxa), and paresis of facial nerves. 

One quarter of patients in the Finnish gelsolin 
amyloidosis registry underwent carpal tunnel 
release surgery.

Some researchers suggest that amyloid depo-
sition may contribute to so-called idiopathic CTS. 
Uchiyama et  al. reported some degree of wild-
type transthyretin amyloid was present in the 
tenosynovium of 34% of patients undergoing 
CTR for presumed idiopathic CTS, which was 
higher than age-matched controls. This type of 
amyloid deposition is known to be age related. 
The presence of amyloid did not impact func-
tional outcome after CTR in the patients with 
amyloid deposition [40, 43].

�Mucopolysaccharide Storage 
Diseases

Mucopolysaccharide storage diseases (MPSD) 
can cause both trigger digits and carpal tunnel 
syndrome in children. Deficiency in 1 of 11 
enzymes necessary for breakdown of glycosami-
noglycans (GAGs) results in systemic deposition 
of GAGs (Table 6.2). In the hand, this manifests 
as skeletal dysplasia as well as thickening of the 
flexor retinaculum, tenosynovium, and epineu-
rium [44]. Although hematopoietic stem cell 
transplantation and enzyme replacement therapy 
mitigate many MSPD manifestations, these ther-
apies do not seem to prevent or cure CTS [45].

MPSD patients rarely present with typical 
CTS complaints of numbness and paresthesias, 
but may exhibit behaviors such as clumsiness, 
gnawing of hands, withdrawal of hands from oth-
ers, and nighttime waking [44].

MPSD should be considered in any child pre-
senting with CTS. If initial urine testing reveals 
excessive urinary excretion of glycosaminogly-
cans, the patient should be referred to a geneticist 
for a complete evaluation. In a patient with a 
known diagnosis of MPSD, Holt et  al. recom-
mend screening for CTS beginning at age 3 [44]. 
Using the adjacent ulnar nerve as a control, nerve 
conduction values can confirm the diagnosis of 
CTS. Treatment for CTS should include carpal 
tunnel release through an extended carpal tunnel 
incision combined with flexor tenosynovectomy 
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and potentially excision of FDS tendons in severe 
cases. Nerve conduction changes may persist 
after surgical treatment.

�Hemodialysis

Patients on hemodialysis for end-stage renal dis-
ease are at risk for developing carpal tunnel syn-
drome, although the exact incidence is not 
known. Increased extracellular fluid volume sec-
ondary to uremia, amyloid deposition in the soft 
tissues including the epineurium, and fluid shifts 
during hemodialysis contribute to CTS in HD 
patients [46]. CTS may occur in the arm with or 
without an arteriovenous fistula [46]. Although 
many patients require HD as the result of DM 
complications, CTS occurs regardless of the 
cause of their renal disease, and the likelihood of 
developing CTS correlates with the duration of 
hemodialysis [47].

Most hemodialysis patients who undergo CTR 
will experience a decrease in symptoms. Kang 
et al. reported a higher incidence of wound heal-
ing problems and recurrent CTS in hemodialysis 
patients compared to age-matched patients with 
idiopathic CTS. In that study, 30 of 36 hemodi-
alysis patients reported fewer CTS symptoms 2 
years after CTR [47].

�Conclusion

Although most patients will have idiopathic CTS, 
surgeons should recognize associated medical 
conditions and their impact on treatment and 
prognosis.
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