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Abstract

BACKGROUND

Acute carpal tunnel syndrome (ACTS) is commonly caused by repetitive strain, trauma,
or inflammatory conditions. However, ACTS due to tophaceous gout is a clinical event
that remains poorly understood and underreported. This rare manifestation necessitates

prompt diagnosis and intervention to prevent irreversible complications.

CASE SUMMARY

A 5l-year-old man who had poorly controlled hyperuricemia presented with ACTS
secondary to tophaceous gout. Because of rapid symptom progression symptoms and
severe median nerve compression within 3 months, the patient underwent emergency
decompression surgery for both wrists at different time points. Postoperatively, he
exhibited complete recovery of sensory and motor functions, with no recurrence at
long-term follow-up. Favorable outcomes were achieved through immediate
decompression surgery, anti-inflammatory medications, postoperative active and
passive range-of-motion exercises, and intermittent wrist splinting. Prompt diagnosis
and surgical intervention, when necessary, are crucial for preventing long-term
complications and obtaining favorable outcomes in patients with ACTS. An optimal
gout management strategy involving pharmacologic therapy and lifestyle modifications

may help minimize ACTS recurrence and improve clinical outcomes.

CONCLUSION
Prompt surgical intervention and optimal gout management are crucial for preventing

irreversible nerve damage and ACTS recurrence.
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Core Tip: Acute carpal tunnel syndrome secondary to tophaceous gout is a rare but
severe condition that necessitates immediate and comprehensive treatment. Prompt
surgical decompression is crucial for alleviating symptoms and preventing irreversible
nerve damage. In addition, effective postoperative management strategies involving
anti-inflammatory medications and active and passive range-of-motion exercises are
required for full recovery. The underlying gout condition must be managed through
urate-lowering agents and lifestyle modifications to prevent the recurrence of acute
carpal tunnel syndrome and other gout-related complications. Our case report
emphasizes the need for a multidisciplinary approach for successful treatment and

recurrence preventi on.

INTRODUCTION

Acute carpal tunnel syndrome (ACTS) is characterized by the compression of the

median nerve as it passes through the carpal tunnel in the wrist, resulting in symptoms
such as pain, numbness, and weakness in the affected hand!'l. Although the etiology of
ACTS is multifactorial, ranging from repetitive strain to anatomical abnormalities, it is
rarely induced by goutl?l. Gout is a metabolic disorder resulting from the deposition of
monosodium urate crystals in and around the joints, typically affecting the lower
extremitiesl3. Tophi— the hallmark of chronic gout—are nodular urate crystal masses
that can develop in soft tissues surrounding the jointsl*l. The confluence of ACTS and
gout is a unique clinical event that poses diagnostic and therapeutic challenges. The
onset of ACTS secondary to gout is rare, with sporadic cases reported after 2000[24-5l.
Herein, we report a rare case of ACTS due to tophaceous infiltration secondary to gout.
The patient sequentially developed ACTS in both upper extremities within 3 months.

This case report is presented, and a literature review was conducted to elucidate the




clinical characteristics, diagnostic challenges, and therapeutic strategies for managing
ACTS secondary to tophaceous gout. We hope to offer valuable insights into this rare

but significant complication of gout.

CASE PRESENTATION

Chief complaints
The 51-year-old man reported right wrist pain accompanied by severe swelling that
extended to the right distal forearm (Figure 1). His symptoms started 24 h before

presentation.

History of present illness

The patient reported right wrist pain accompanied by severe swelling that extended to
the right distal forearm. His symptoms started 24 h before presentation. He also
reported numbness and reduced range of motion (ROM) in his wrist and fingers. He
denied any recent trauma or engaging in strenuous physical activity, drug abuse, or
alcohol abuse. The administration of intravenous ketorolac acid 30mg and tramadol 100
mg did not alleviate his symptoms at all. Physical examination revealed that his right
wrist was extremely tense and swollen, which was accompanied by severe tenderness,
excruciating pain, and limited ROM due to extensive swelling. The patient also

experienced severe numbness in his radial fingers and weakness in his thenar muscle.

History of past illness

The patient had a history of poorly controlled hyperuricemia and hypertension
presented to our emergency department with severe pain in the right wrist. He was
using a beta-blocker and calcium channel blocker for hypertension but had no history of
anticoagulant use; his gout flare-ups were managed with a Cox-2-selective nonsteroidal

anti-inflammatory drug.

Personal and family history




The patient is a current smoker and frequently drinks beers. He has family history of

gout.

Physical examination

Physical examination of the patient revealed that his right wrist was extremely tense
and swollen, which was accompanied by severe tenderness, excruciating pain, and
limited ROM due to extensive swelling. The patient also experienced severe numbness

in his radial fingers and weakness in his thenar muscle.

Labomtory examinations
Laboratory findings of the patient revealed leukocytosis and elevated levels of C-

reactive protein and uric acid; however, no other abnormality was detected.

Imaging examinations
Wrist X-ray revealed no fracture or dislocation. The intravenous administration of
nonsteroidal anti-inflammatory drugs and corticosteroids did not ameliorate his

symptoms.

MULTIDISCIPLINARY EXPERT CONSULTATION

Orthopedic doctor was consulted for this situation and emergent decompression
surgery for acute median nerve compression was suggested after discussion with the

patient and his family.

FINAL DIAGNOSIS

ACTS of right upper limb, possibly gout-related.

TREATMENT
Rapid symptom deterioration prompted emergency decompression surgery; the carpal

tunnel and volar compartment were decompressed within 24 h. Gout tophi were




carefully removed during surgery, and no infection was detected. Postoperatively, the
patient’'s wrist swelling, and tenderness subsided, and his muscle weakness and
numbness were mitigated. After 4 days, he was discharged from hospital with a

prescription for etoricoxib and allopurinol, but he was subsequently lost to follow-up.

OUTCOME AND FOLLOW-UP

Two months after discharge, the patient presented with a similar clinical condition in
his left forearm. Emergency magnetic resonance imaging revealed a collection of fluid
within the flexor tendon sheath that extended to the carpal tunnel and Guyon canal
(Figure 2). He underwent emergency decompression surgery, which included removing
a gout tophus similar to the tophus that was previously removed (Figure 3). After
decompression and profuse irrigation with normal saline, the around-wound skin was
punctured multiple times with a 19-G needle and then closed in a single layer with 3-
Nylon suture. We also placed a drain into the decompressed surgical site, which was
retained for 5 days. Postoperatively, the patient’s symptoms were ameliorated, and he
was discharged 36 h after surgery (Figure 4). Wrist splint protection was applied for 1
wk after surgery. For the next 6 wk, the patient engaged in active and passive ROM
exercises with intermittent night splinting.

During the 12-month postoperative follow-up period, the patient achieved favorable
recovery of bilateral wrist function. He received allopurinol for persistent
hyperuricemia control and etoricoxib for intermittent gout pain management. The
patient resumed his daily life and work activities 6 wk after surgery. No adverse event

occurred during the follow-up period.

DISCUSSION

We reported the case of a patient with ACTS secondary to tophaceous gout that was
effectively managed through a multidisciplinary approach involving timely surgical
decompression, pharmacologic anti-inflammatory interventions, immediate active and

passive ROM exercises, and intermittent wrist splinting. ACTS induced by a gout flare-




up represents a rare but critical clinical condition that may develop even in patients
receiving standard urate-lowering therapiesl2l. The co-occurrence of finger flexion
deformity and carpal tunnel syndrome due to tophaceous deposits is an atypical
manifestation of chronic gout, necessitating early differential diagnosis and urgent
surgical intervention in the presence of symptomsl#*l. Timely decompression surgery
prevents irreversible nerve damage and alleviates flexor tendon rigidity”). Immediate
surgical release may ensure long-term favorable outcomes, including the complete
recovery of sensory and motor functions without the recurrence of ACTSEl The
effective management of ACTS necessitates a comprehensive therapeutic strategy
encompassing pharmacologic interventions such as urate-lowering agents (e.g.,
allopurinol), lifestyle modifications targeting modifiable risk factors, and patient
education on the importance of treatment adherence and regular follow-up/82L.

Very few studies have evaluated the efficacy of rehabilitation interventions or
supervised rehabilitation after general surgery for carpal tunnel syndromell®-12]. In their
retrospective study, Mack et al reported that patients who underwent surgery for carpal
tunnel release and who reported fewer problems than did their counterparts exhibited
favorable outcomes at only a single postoperative follow-upl3l. However, for patients
with ACTS caused by gout infiltration, postoperative hand therapy may be necessary,
although challenging, because of local inflammation, joint stiffness, and pain
exacerbated by gout crystals. Active and passive ROM exercises should be initiated
soon after surgery to prevent joint stiffness and adhesion formation['l. Sensory re-
education programsl(!5l and neural gliding exercises!!?l may accelerate neural recovery.
Shalimar et al revealed that wrist splinting after limited open carpal tunnel release may
not facilitate recovery during the immediate postoperative period!'l However,
adequate intermittent splinting after release surgery for ACTS secondary to tophaceous
infiltration may prevent aggravated inflammation. Furthermore, functional
rehabilitation interventions, which are often tailored to patients, may accelerate return

to daily activities!’l. Future studies should focus on establishing evidence-based




guidelines for postoperative hand therapy tailored to patients with ACTS secondary to
tophaceous gout.

We performed preoperative ultrasound and dual-energy computed tomography
(DECT) due to the urgent need for surgical decompression of the median nerve in the
present patient. However, the sense of urgency raises questions regarding the role
diagnostic imaging in cases involving gout tophi-induced ACTS. A preemptive
diagnosis may be pivotal for a targeted surgical approach. The literature provides
insights into the multifaceted presentation of wrist gout. Wilczynski et al highlighted
that wrist gout is frequently accompanied by diffuse synovitis and crystalline
deposition and is often associated with ligament incompetence and scapholunate
advanced collapsel'l. This finding suggests that a comprehensive wrist arthroscopy is
necessary in similar cases to evaluate the intra-articular manifestations of gout. Klauser
et all™ and Cipolletta ef all2’) emphasized the diagnostic power of ultrasonography.
Klauser et all*¥l identified the double contour sign in ultrasonography to be a highly
sensitive indicator of intra-articular gout; therefore, ultrasonography may serve as a
first-line diagnostic tooll'”l. Cipolletta et all?l indicated that a targeted ultrasonography
has excellent diagnostic accuracy, surpassing that of approaches evaluating only the
most clinically affected joint!?l. The aforementioned studies collectively suggest that
ultrasonography is a rapid, noninvasive diagnostic tool that is particularly useful in
emergency settings. However, the role of DECT, particularly in identifying extra-
articular urate deposits, should not be disregarded. Our case underscores the need for
future studies to establish a robust diagnostic algorithm that incorporates both
ultrasound and DECT modalities for patients suspected of having ACTS secondary to
tophaceous gout. Such an algorithm will allow for targeted therapeutic strategies,
potentially averting the need for emergency surgery.

Although multiple relevant cases have been reported, our report offers additional
novel insights in several key areas. First, it provides a comprehensive treatment
approach integrating immediate surgical intervention with a specific postoperative

management plan, which includes targeted anti-inflammatory medications, regimented




active and passive ROM exercises, and intermittent wrist splinting, thereby offering
holistic patient care from initial surgery to full recovery. Second, this report provides an
in-depth documentation of the present patient’s long-term follow-up, highlighting
treatment efficacy over an extended period —an aspect often underreported in the
literature. Third, our report emphasizes the importance of managing an underlying
gout condition to prevent recurrence, focusing on medication adherence and lifestyle
modifications. This preventive strategy adds critical depth to the current understanding
of ACTS management in patients with gout. Fourth, we quantitatively measured the
recovery of sensory and motor functions, offering objective data that supplement the
typically subjective reports in the literature. Finally, the report highlights the diagnostic
challenges and the need for high clinical suspicion in cases where the typical causes of
ACTS are not apparent, thereby aiding clinicians in making informed decisions in
similar cases in the future. This case report presents certain limitations. Firstly, its
findings are derived from the experience of a single patient, limiting their
generalizability, and the unique characteristics of the patient, along with the specific
treatment approach, may not be universally applicable across various clinical settings or
populations. Secondly, sonographic examinations were not conducted due to the
emergent nature of the symptomatic conditions. Thirdly, a more extended follow-up
period in future studies could yield a deeper understanding of the long-term outcomes
and recurrence rates associated with this pathology. Despite these limitations, our
report contributes a unique perspective by integrating a comprehensive treatment
approach, extensive follow-up, preventive strategies, quantitative assessments, and an
understanding of diagnostic challenges, thereby enhancing the existing body of

literature on this pathological condition.

CONCLUSION

The present case report highlights the importance of considering gout as a potential
cause of tophaceous infiltration-induced ACTS in patients with poorly controlled

hyperuricemia. Early diagnosis of this condition, timely implementation of surgical




interventions, and prompt initiation of adequate postoperative hand rehabilitation
programs are crucial for patient recovery. It also highlights the need for a
multidisciplinary approach and patient education programs to manage underlying
gout, potentially shaping evidence-based clinical guidelines and stimulating broader

investigative studies.
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