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Abstract

Introduction: Some patients diagnosed with complex regional pain syndrome (CRPS)
may have an underlying peripheral nerve trigger, including mechanical irritation of the
median nerve within the carpal tunnel. This study evaluated the short-term outcomes of
carpal tunnel release in adults with persistent CRPS-like symptoms and suspected irrita-
tive carpal tunnel syndrome. Methods: This retrospective case series included adult pa-
tients who underwent mini-open carpal tunnel release after failing at least three months
of medical treatment and hand therapy. Patients were assessed preoperatively and six
weeks postoperatively using the visual analog scale (VAS), Patient-Specific Functional
Scale (PSES), Disabilities of the Arm, Shoulder and Hand (DASH) questionnaire, grip
strength, and tripod pinch strength. Preoperative and postoperative values were com-
pared using the two-sided exact Wilcoxon signed-rank test. Results: There were eight pa-
tients with a mean age of 55.0 + 13.2 years. The median VAS score decreased from 8.0 to
0.0, the median PSFS score increased from 2.9 to 8.1, and the median DASH score de-
creased from 64.5 to 16.5 at six weeks postoperatively (p = 0.008 for all comparisons). Me-
dian grip strength increased from 8.3 to 10.2 kg, and median tripod pinch strength in-
creased from 2.9 to 3.7 kg. Conclusions: Carpal tunnel release was associated with signif-
icant short-term improvements in pain and patient-reported hand function in selected
adults with persistent CRPS-like symptoms and suspected irritative carpal tunnel syn-
drome. Median nerve irritation should be considered as a potentially treatable peripheral
contributor in patients who do not improve with conventional CRPS treatment. Larger
prospective studies with longer follow-up are needed.

Keywords: complex regional pain syndrome; irritative carpal tunnel syndrome; carpal
tunnel release; median nerve; neuropathic pain

1. Introduction

Complex regional pain syndrome (CRPS) is a chronic pain disorder characterized by
pain disproportionate to the inciting event, together with sensory, vasomotor, sudomotor,
motor, and trophic abnormalities’. It commonly develops after trauma or surgery?®. Pa-
tients may present with allodynia, hyperalgesia, edema, skin color changes, and marked
restriction of hand motion, including an inability to make a full fist'-3¢8, Symptoms may
worsen at night and cause significant sleep disturbance268.
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CRPS is classified as type 1 or type 2 according to the presence of an identifiable nerve
injury'7911. Type 1, formerly termed reflex sympathetic dystrophy, is diagnosed in the
absence of demonstrable nerve injury, whereas Type 2, previously known as causalgia, is
associated with a confirmed peripheral nerve lesion. However, previous reports have sug-
gested that some patients diagnosed with CRPS Type 1 may have an underlying periph-
eral nerve trigger, including mechanical irritation of the median nerve within the carpal
tunnel?381219, This clinical presentation has been termed irritative carpal tunnel syndrome.
In these cases, mechanical irritation of the median nerve within the carpal tunnel, rather
than conventional nerve compression, may produce an amplified pain response resem-
bling CRPS. Although surgery has traditionally been approached cautiously in patients
with CRPS, symptom improvement after carpal tunnel release has been reported in se-
lected patients?81013141617,

We hypothesized that median nerve irritation at the carpal tunnel may contribute to
symptoms in a subgroup of patients referred with CRPS and that carpal tunnel release
may improve pain and hand function. The aim of this study was to evaluate the short-
term clinical outcomes of carpal tunnel release in adults with persistent CRPS-like symp-
toms and suspected irritative carpal tunnel syndrome after unsuccessful conservative
treatment.

Methods

This retrospective case series included adult patients who underwent carpal tunnel
release between September 2019 and February 2022 after having previously been diag-
nosed and treated for CRPS. Ethical approval was obtained from the Ethics Committee of
Ministry of Health, Health Sciences University, Diskapi Yildirim Beyazit Training and Re-
search Hospital (Approval No. 144/22, dated 15/08/2022). The data were analyzed anony-
mously. Written informed consent was obtained from all patients for surgery and the use
of their anonymized clinical data.

Patients were referred for a second opinion because of persistent symptoms despite
medical treatment and hand therapy. Clinical findings raising suspicion of irritative car-
pal tunnel syndrome included diffuse hand allodynia or hyperesthesia, nocturnal wors-
ening of symptoms, and an inability to make a full fist. All patients reported a preceding
traumatic event. Before presentation to our clinic, they had received treatment for CRPS
for a mean of 4.7 months (range, 3-12 months).

The inclusion criteria were: (1) age 218 years; (2) a previous diagnosis of CRPS with
persistent CRPS-like symptoms; (3) clinical suspicion of irritative carpal tunnel syndrome;
(4) failure to improve after at least three months of medical treatment and hand therapy;
and (5) availability of preoperative and six-week postoperative clinical data. The exclusion
criteria were: (1) an alternative diagnosis that clearly explained the symptoms; (2) previ-
ous peripheral nerve surgery in the affected extremity; (3) incomplete clinical records; and
(4) refusal to participate.

All procedures were performed by one of the surgeon authors using a mini-open
carpal tunnel release under wide-awake local anesthesia with no tourniquet (WALANT).
No macroscopic signs of median nerve compression, including hyperemia or increased
vascularity, were observed intraoperatively. Patients were evaluated by the same hand
therapist preoperatively and at six weeks postoperatively. The outcome measures in-
cluded pain severity assessed using a 10-point Visual Analog Scale (VAS), upper-extrem-
ity disability assessed using the Disabilities of the Arm, Shoulder, and Hand (DASH)
questionnaire, patient-specific functional limitation assessed using the Patient-Specific
Functional Scale (PSFS), and grip and tripod pinch strength. The PSFS is a patient-re-
ported outcome measure in which patients identify activities that they have difficulty per-
forming and rate their ability to perform each activity before and after treatment?. Higher
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PSES scores indicate better functional ability. Grip strength was measured using a cali-
brated Jamar dynamometer with the patient seated, the shoulder adducted and in neutral
rotation, the elbow flexed to 90°, and the forearm and wrist in a neutral position. Tripod
pinch strength was measured using a calibrated pinch gauge. Three measurements were
obtained for each strength assessment, and the mean value was used for analysis.

Statistical analyses were performed using IBM SPSS Statistics for Windows, version
27.0 (IBM Corp., Armonk, NY, USA). Continuous variables were summarized as mean +
standard deviation and median with interquartile range. Preoperative and postoperative
VAS, PSES, DASH, grip strength, and tripod pinch strength values were compared using
the two-sided exact Wilcoxon signed-rank test because of the small sample size and paired
study design. A p value of less than 0.05 was considered statistically significant.

Results

Ten patients underwent carpal tunnel release for suspected irritative carpal tunnel
syndrome. Two patients did not attend the six-week postoperative assessment and were
excluded from the analysis. The final study group consisted of eight patients, including
five women and three men. The mean age was 55.0 + 13.2 years (range, 34-71 years).

At six weeks postoperatively, the median VAS score decreased from 8 (IQR, 5-8.3) to
0 (IQR, 0-2; p =0.008). The median PSFS score increased from 2.9 (IQR, 2.0-4.1) to 8.1 (IQR,
4.9-8.4; p = 0.008), and the median DASH score decreased from 64.5 (IQR, 49.3-83.5) to
16.5 (IQR, 13.5-27.0; p = 0.008) (Table 1). Median grip strength increased from 8.3 kg (IQR,
2.4-12) to 11.6 kg (IQR, 8.6-17.2; p = 0.008), and median tripod pinch strength increased
from 2.9 kg (IQR, 1.6-3.3) to 3.7 kg (IQR, 2.2-3.8; p = 0.039).

Table 1. Patient characteristics and clinical outcomes before and 6 weeks after carpal tunnel release.

Preop Postop

P Post
Pa- Age Date of Preop Postop Preop Postop Preop Postop éiiop gs;iop Tripod  Tripod
tient (years) Surgery VAS VAS PSFS PSFS DASH DASH P P Pinch Pinch
(kg) (kg)
(kg) (kg)

1 66 Sep 5 0 39 81 61 18 207 323 3.2 3.9
2019 . . . . . .
Nov

2 65 2019 8 0 3.3 8.3 68 20 18 22.7 25 23
Dec

3 34 2019 8 5 0.3 5 88 15 0 9.3 0.3 1.4
Feb

4 42 2020 4 0 7.7 8 20 12 10 11 39 4
Aug

5 60 2020 9 5 2.5 4.6 89 63 3.2 55 3.3 3.8
Sep

6 57 2020 5 0 4.5 8.5 50 14 10 15.3 34 3.6

7 71 Mar 10 1 1 47 82 48 0 6.5 0 2
2021 ' '

8 45 Jan 2022 8 0 2.3 9.2 47 3.3 6.5 12.1 2 3.8

Preop: Preoperative, Postop: Postoperative, VAS: Visual Analog Scale, DASH: Disabilities of the Arm, Shoulder, and Hand questionnaire, PSFS:

Patient-Specific Functional Scale

Discussion

In this series, carpal tunnel release was associated with significant short-term im-
provements in pain and patient-reported hand function in adults previously diagnosed
with CRPS. At six weeks, the median VAS and DASH scores had decreased, while the
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median PSFS score had increased. Grip and tripod pinch strength also increased numeri-
cally, although these changes were not statistically significant.

Our findings are consistent with previous reports suggesting that median nerve irri-
tation may contribute to CRPS-like symptoms in selected patients. In a retrospective re-
view of 225 patients with a diagnosis of CRPS of the hand, del Pinal identified irritative
carpal tunnel syndrome in 90 patients and reported a mean reduction of 7.5 points in pain
scores after treatment3. In another series, isolated median nerve release was associated
with complete symptom resolution in 79% of patients and discontinuation of pain medi-
cation'?. Lavigogne et al. also reported improvement in pain, swelling, and stiffness after
treatment directed at the carpal tunnel in patients with CRPS-like symptoms®. The marked
reduction in pain observed in our patients is consistent with the possibility that median
nerve irritation may contribute to persistent CRPS-like presentations in selected patients.

The possible association between peripheral nerve entrapment and CRPS-like symp-
toms has also been described in earlier studies. Stein reported pain relief and recovery of
active motion after median nerve decompression in patients diagnosed with Sudeck syn-
drome®. Grundberg and Reagan identified coexisting carpal tunnel syndrome in patients
with refractory reflex sympathetic dystrophy and reported improvement after decom-
pression'”. Other authors have similarly described peripheral mononeuropathies or nerve
entrapment in patients initially diagnosed with CRPS and have reported improvement
after surgical release!>4181°. These studies suggest that a treatable peripheral nerve disor-

der should be considered before symptoms are attributed solely to CRPS.

Figure 1. Assessment of active finger flexion under WALANT. (A, B) Preoperative views
demonstrating inability to make a full fist. (C, D) Intraoperative views obtained immediately after
release of the transverse carpal ligament and before skin closure, demonstrating restoration of full
active fist formation.
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The patients in our series presented with a clinical pattern that differed from classic
carpal tunnel syndrome. Diffuse allodynia, nocturnal worsening of pain, sleep disturb-
ance, and inability to make a full fist were more prominent than numbness confined to
the median nerve distribution. In patients with severe hypersensitivity, conventional pro-
vocative tests such as Tinel's sign and Phalen's test may be difficult to interpret®!2. Pain
during passive finger motion and limited active flexion have been proposed as additional
clinical findings that may raise suspicion of median nerve irritation within the carpal tun-
nel612. Recognition of this pattern may help identify patients who require further evalua-
tion for a peripheral nerve trigger.

Median grip and tripod pinch strength increased after surgery, but the differences
were not statistically significant. This may reflect the small sample size and the short post-
operative assessment interval. At six weeks, palmar tenderness following carpal tunnel
release may still limit maximal effort during strength testing. In addition, prolonged pain-
ful disuse before surgery may require a longer period of rehabilitation before measurable
recovery of strength occurs. However, longer follow-up would be required to determine
whether strength continues to improve.

The use of WALANT allowed carpal tunnel release without tourniquet-related dis-
comfort and permitted active finger motion to be assessed during the procedure. Patients
could be asked to make a full fist after release of the transverse carpal ligament (Figure 1).
However, the present study was not designed to determine whether the use of WALANT
influenced postoperative outcomes.

This study has several limitations. First, its retrospective design and lack of a control
group prevent conclusions regarding causality or comparison with continued conserva-
tive treatment. Second, only eight patients were included in the final analysis, and two
patients were lost to the six-week follow-up. Third, postoperative outcomes were assessed
at six weeks, and long-term symptom recurrence or continued functional recovery could
not be evaluated. In addition, the diagnosis of suspected irritative carpal tunnel syndrome
was based on clinical findings, and there is currently no universally accepted diagnostic
test for this condition. Prospective studies with larger cohorts, standardized diagnostic
criteria, control groups, and longer follow-up are needed.

In conclusion, in selected adults with persistent CRPS-like symptoms after upper-
extremity trauma, carpal tunnel release was associated with significant short-term im-
provements in pain and patient-reported hand function. These findings suggest that me-
dian nerve irritation at the carpal tunnel should be considered as a potentially treatable
peripheral contributor in patients who do not improve with conventional CRPS treatment.
Larger prospective studies with longer follow-up are required to confirm these findings
and define appropriate patient-selection criteria.
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