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Abstract

BACKGROUND

Carpal tunnel syndrome (CTS) has been associated with gout and type 2 diabetes
mellitus (T2DM). However, due to insufficient clinical understanding of gout-
related CTS and reliance on the diagnostic importance of elevated serum uric acid
levels, such cases are prone to missed diagnosis, misdiagnosis, and delayed
treatment. In addition, the effect of T2DM on gout - induced carpal tunnel
syndrome has not been reported.

CASE SUMMARY

Herein, we present an unusual case of CTS and motor dysfunction caused by
miliary tophaceous gout and T2DM. The patient presented to the hand and foot
clinic with paresthesia of the fingers of both hands, especially at night. The patient
was diagnosed with type 2 diabetes a month ago. Ultrasonography revealed
bilateral transverse carpal ligament thickening with median nerve compression
during hospitalization. The patient was successfully treated with carpal tunnel
decompression and tendon release. The postoperative pathological examination
revealed typical gout nodules. This case suggests that the presence of T2DM could
accelerate tophi formation and worsen CTS symptoms, although no definitive
proof in this regard has been described previously.

CONCLUSION
Tophi formation may most likely cause the co-occurrence of CTS and flexor
dysfunction in gout and incipient diabetes patients.

Key Words: Carpal tunnel syndrome; Motor dysfunction; Tophaceous gout; Type 2
diabetes mellitus; Operate; Case report
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Core Tip: The onset of diabetes in patients with a previous history of hyperuicemia would likely accelerate
urate deposition and lead to the exacerbation of carpal tunnel syndrome.
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INTRODUCTION

Carpal tunnel syndrome (CTS) is the most common form of compressive neuropathy that develops due
to the compression of the median nerve in the constrained space of the carpal tunnel. It is typically a
chronic and progressive condition, with an incidence of approximately 1%—3% per year[1]. The co-
occurrence of CTS and motor dysfunction caused by gout, which has been reported as a cause of CTS in
0.6% of cases, is extremely rare in clinical practice[2]. Herein, we report an unusual case of bilateral CTS
associated with tophaceous gout and type 2 diabetes mellitus (T2DM).

CASE PRESENTATION

Chief complaints
A 51-year-old male patient presented to the hand and foot clinic with paresthesia and motor
dysfunction of the fingers of both hands for the last 1 mo.

History of present illness
Symptoms started 1 mo with paresthesia and motor dysfunction of the radial fingers of both the hands.

History of past illness

The patient had a history of hyperuricemia for more than 10 years, and his serum uric acid levels were
recorded up to 13.44 mg/dL. Accordingly, he was regularly taking febuxostat for two years. One month
prior, the patient was found to have elevated blood glucose levels during a physical examination in our
hospital and was diagnosed with T2DM, for which he was not receiving treatment.

Personal and family history
The patient’s father had a history of diabetes and hyperlipidemia, and the patient denied any family
history of hyperuricemia.

Physical examination

Physical examination revealed bilateral thenar muscle atrophy and palmar hypoesthesia on the radial
side of both the hands. The wrist flexion test was positive bilaterally, and Tinel’s sign was positive on
the left and mildly positive on the right.

Laboratory examinations
Laboratory testing showed uric acid levels within the normal range (5.59 mg/dL) and a fasting blood
glucose level of 12.0 mmol/L. In addition, the glycosylated hemoglobin was at 10.0%.

Imaging examinations

Ultrasound examination showed narrowing of the bilateral carpal canal as well as median nerve
compression, with a diameter of 0.13 cm on the left and 0.17 cm on the right at the narrowest points.
Electromyography revealed bilateral median nerve neuropathy, which was more pronounced on the left
(Supplementary material). No abnormalities were found in X-rays of both the wrists. During hospital-
ization, improved electromyography revealed neurogenic lesions in bilateral abductors pollicis brevis.
Furthermore, the nerve conduction velocity displayed that the latency of motor branches was
prolonged, which confirmed bilateral median nerve damage. Greater severity on the left side was noted.
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FINAL DIAGNOSIS

Combined with the patient’s medical history, a final diagnosis of bilateral carpal tunnel syndrome was
determined.

TREATMENT

Celecoxib and febuxostat were administered to maintain the patient’s uric acid at a normal level.
Further, dapagliflozin and acarbose were used to adjust the blood glucose level below 11 mmol/L.

Intraoperatively, multiple white calcareous crystals were observed in the bilateral carpal tunnel, and
the median nerves were decompressed by excision of tophi from the carpal canal. Bilaterally, there were
multiple miliary tophi in the perineurium of median nerve. They were deposited throughout the
superficial flexor tendon of the middle finger and the deep flexor tendon of the ring finger of the left
hand as well as the deep flexor tendon of the ring and little fingers of the right hand(Figure 1). Longit-
udinal incisions were made to expose these urate crystals. We cleaned it with a small curette and rinsed
the remaining urate crystals with a sodium bicarbonate solution. In addition, we found that sterile
sodium bicarbonate solution was more beneficial to rinse urate crystals off than normal saline.
Therefore, we suggest that rinsing with sodium bicarbonate solution is necessary. After trimming, those
damaged tendon bands were improved with a 5-0 absorbable suture. The postoperative histopatho-
logical findings were consistent with gout nodules (monosodium urate crystals), confirming the
diagnosis (Figure 2).

OUTCOME AND FOLLOW-UP

Postoperatively, the patient developed a fever despite colchicine and naproxen treatment; however, the
fever subsided within 3 d. At the 4-wk follow-up, the hand numbness improved significantly, and the
wrist range of motion returned to normal. Three months following the surgery, there was a partial
improvement in the thenar muscle atrophy. At the 6-mo follow-up, the numbness was completely
resolved, with a marked improvement in the thenar muscle atrophy.

DISCUSSION

The carpal tunnel is an osteoligamentous structure with poor extension ability. It protects the median
nerve and nine tendons that act to flex the fingers. The median nerve enters the volar surface of the
hand through the carpal tunnel, which runs under the flexor retinaculum. Once the tunnel is narrowed
or its content is increased, the median nerve is vulnerable to compression, resulting in the development
of CTS.

Gout-related CTS is mainly due to the deposition of tophi on the ligaments or content of the carpal
tunnel, such as the tendon surface[3,4]. In 1958, Ward et al[5] reported the first case of CTS caused by
gout, and suggested that the underlying mechanism could be the deposition of tophi on the wrist flexor
tendons that resulted in the compression of the median nerve within the carpal tunnel. In subsequent
years, few cases of gout-related CTS have been reported successively. This apparent rarity of the
association between gout and CTS is likely to have been fallacious, owing to the failure of recognition
and lack of adequate awareness. Our literature search in the PubMed database for articles published in
English using the terms “carpal tunnel syndrome,” “gout,” and “diabetes” showed that the cases of
gout-related CTS were reported more frequently in recent decades; however, they remained scarce at
large. This suggests that the association between CTS and gout has been gradually discovered over the
years and has received increasing attention from doctors. However, the effect of T2DM on gout-induced
carpal tunnel syndrome has not been reported.

Gout is a metabolic disorder, and is one of the most common inflammatory arthritic conditions
worldwide that is caused by persistent hyperuricemia. The global prevalence of gout is increasing,
possibly due to trends in global dietary habits and the increasing gout-associated chronic diseases.
Specifically, gout affects more than 41 million worldwide[6]. Both gout and T2DM are metabolic
diseases clearly associated with insulin resistance, which generally refers to the reduced role of insulin
in the uptake and clearance of glucose from surrounding tissues. T2DM has a promoting effect on the
development of gout. A key factor may be that in the proximal convoluted tubules of the glomerulus,
glucose and uric acid share the same carriers of reabsorption,with resultant competition between them.
In the early stage of T2DM, hyperglycemia and hyperinsulinemia inhibit the urinary excretion of uric
acid, thus increasing the blood uric acid level[7,8]. In addition, the microvascular lesions and microcir-
culation disorder in patients with T2DM accelerate the deposition of urates. The specific anatomical
characteristics of the carpal tunnel and the metabolic characteristics of its dense connective tissue make
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Figure 1 Intraoperative photographs of the surgical field of both hands. A: The median nerve surrounded by miliary tophi in the synovium; B: The deep
flexor tendon of the little finger of the right hand thickened by crystals deposited throughout the tendon; C: The deep flexor tendon of the ring finger of the left hand
eroded by tophi.

DOI: 10.12998/wjcc.v11.i11.2535 Copyright ©The Author(s) 2023.

Figure 2 Histopathological findings. Photomicrograph showing gout nodules filled with monosodium urate crystals (hematoxylin and eosin staining,
magnification: eyepiece 10 x and objective 4 x).
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the deposition of gout crystals more likely. In our patient, T2DM and CTS appeared successively, which
supports that early diabetes is likely to lead to the development of gout associated carpal tunnel
syndrome.

Lack of timely medical or surgical treatment of gout can lead to the development of CTS. Reducing
the uric acid level within the normal range and anti-inflammatory treatment with allopurinol,
probenecid, colchicine or other agents has been shown to alleviate the associated CTS symptoms in
patients with gout. Surgical removal of covert tophi and median nerve decompression is another
effective option for eliminating CTS symptoms[9]. Jacoulet reported a case in which multiple gout
nodules oppressed the median nerve in the carpal canal and the ulnar nerve in the carpal and cubital
canals, resulting in severe ulnar nerve palsy[10]. In such cases, standard open tunnel release would not
adequately address any of these factors without appropriate medical treatment. Thus, we opted for
surgical treatment after the blood glucose and uric acid levels were stabilized within normal ranges.

CONCLUSION

In patients with a history of gout and T2DM, the formation of tophi should be considered the most
probable reason for the co-occurrence of CTS and flexor dysfunction. If patients have persistent
neurological symptoms, conservative treatment may lead to irreversible neurological damage; therefore,
early surgical treatment is recommended. Furthermore, a complete course of uric acid-lowering and
anti-inflammatory treatment is necessary to prevent an acute gout attack and irritable nerve syndrome.
Based on the patient’s history and findings in the present case, we speculate that early-stage T2DM
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could accelerate tophi formation and aggravate CTS symptoms, although no definitive proof has been
described to date.
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