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EDITOR’S CHOICE
Hand Allodynia, Lack of Finger Flexion,

and the Need for Carpal Tunnel Release
Francisco del Piñal, MD, Dr Med*
Purpose The clinical features of classic carpal tunnel syndrome are well known. However,
some patients who may respond equally well to carpal tunnel release (CTR) display atypical
signs and symptoms. The chief differential features are allodynia (painful dysesthesias), lack
of finger flexion, and, on examination, pain on passive finger flexion. The goal of the study
was to present the clinical features, increase awareness, facilitate accurate diagnosis, and
report the outcomes after surgery.

Methods Thirty-five hands, from 22 patients with the main features of allodynia and lack of
full finger flexion, were gathered in the period 2014e2021. The other common complaints
included sleeping disturbances (20 patients), hand swelling (31 hands), and shoulder pain on
the same side as the hand problem with limited range of motion (30 sides). The Tinel or
Phalen signs were obscured by the pain. However, pain with passive flexion of the fingers was
universally present. All the patients were treated with carpal tunnel release through a mini-
incision approach: four patients had a trigger finger, which was treated concomitantly in six
hands, and one patient underwent contralateral CTR for carpal tunnel syndrome with a more
standard presentation.

Results At a minimum of 6 months of follow-up (mean, 22 months; range, 6e60 months), the
pain decreased by 7.5 � 1.9 points on the Numerical Rating Scale, which ranges from 0 to 10.
The pulp-to-palm distance improved from 3.7 to 0.3 cm. The mean Disabilities of the Arm,
Shoulder, and Hand score decreased from 67 to 20. The mean Single-Assessment Numeric
Evaluation score for the whole group was 9.7 � 0.6.

Conclusions Hand allodynia and lack of finger flexion may be indications of median neurop-
athy in the carpal canal, which responds to CTR. Awareness of this condition is important
because the uncharacteristic clinical presentation may not be considered an indication for
surgery that can be beneficial. (J Hand Surg Am. 2023;48(4):370e376. Copyright � 2023 by
the American Society for Surgery of the Hand. All rights reserved.)

Type of study/level of evidence Therapeutic IV.
Key words Atypical carpal tunnel syndrome, CRPS, irritative carpal tunnel syndrome, reflex
sympathetic dystrophy, Sudeck.
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C ARPAL TUNNEL SYNDROME (CTS), one of the
most common diagnoses that hand surgeons
make, lacks a diagnostic gold standard. Ac-

cording to McCabe,1 most hand surgeons come up
with a diagnosis of CTS using a so-called “fast and
frugal heuristic” process, ie, based on experience and
empiricism. He suggested the Bayesian approach, in
which decisions are based on the probability that the
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FIGURE 1: Preoperative extension and flexion in one patient of the study (patient 12).
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patient has a given condition. To help with this diag-
nostic process, Graham et al2 and Graham3 devised a
six-item questionnaire (Carpal Tunnel Syndrome 6),
with the output being the probability of CTS. The most
recent clinical practice guidelines by the American
Academy of Orthopaedic Surgeons4 may still not have
the expected acceptance by surgeons.5

Allodynia (burning and painful dysesthesias) and
lack of finger flexion have not been associated with
CTS, except in the setting of complex regional pain
syndrome (CRPS) in patients with so-called irritative
CTS.6e8 Nonetheless, these complaints are common
in patients who respond to CTR, despite never having
experienced any trauma, even to a mild extent, and
are labeled as CRPS (Fig. 1). In the absence of a
typical presentation of CTS, patients may not be
offered surgery that could be beneficial.

With the purpose of increasing awareness of this
condition, the goal of the study was to present the
clinical findings and outcomes of surgery in a
consecutive series of patients with the aforemen-
tioned symptoms.
PATIENTS AND METHODS
During the period 2014e2021, 22 patients reporting
allodynia in the hand and lacking full finger flexion
for an average of 14 � 10 months (range, 1e36
months) were treated. None had been diagnosed with
CRPS at referral. The symptoms started spontane-
ously and were not related to trauma.

It was difficult to precisely define the patients’
painful sensations. These were a mixture of sponta-
neous unpleasant sensations (dysesthesias), dyses-
thesias with pain (painful dysesthesias), and
predominately, a burning sensation, all of which
could be produced by nonpainful stimuli such as
touch or air (allodynia).9,10

There were 16 women and 6 men, aged 44e89
years (average, 71 years; median, 76 years). Thirteen
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patients had bilateral symptoms, and nine unilateral
(five dominant and four nondominant). Two patients
had been diagnosed with polymyalgia rheumatica and
were on steroids. All the patients were on different
protocols to control their pain (opioids, gabapenti-
noids, and nonsteroidal anti-inflammatory drugs, etc).
Nineteen patients were denied surgery elsewhere
because their confusing clinical presentation was
considered either a risk factor for “dystrophic exac-
erbation” or to be caused by an intercurrent condition.
This included 12 patients with moderate or severe
CTS, determined by electrodiagnostic studies
(EDSs). Seventeen patients were active, retired peo-
ple, and three were workers (a salesperson, a self-
employed businessman, and a cleaner), two of
whom were on sick leave. One patient, having had
three consecutive EDSs interpreted as normal, was
labeled as a malingerer and was on sick leave because
they were diagnosed with anxiety. No other comor-
bidities were noted.

All the patients underwent physical examination
by the author, a full-time hand surgeon with more
than 30 years of experience. This included a stan-
dard physical examination as well as tests for CTS
and other nerve compressions. The pulp-to-palm
distance (PPD) was measured in centimeters. Pas-
sive flexion of the fingers was universally painful,
and, therefore, it was impossible to accurately
measure the passive range of motion. Nevertheless,
the joints were stressed gently to verify whether
stiffness was rigid, yielded partially, or supple. The
patients were asked whether they had increased
symptoms or limitations while abducting or inter-
nally rotating their arms.

The patients diagrammed their upper-extremity
pain and allodynia and indicated if they had exten-
sion proximal to the hand.7 In addition, they were
asked to rate their painful dysesthesias and sense of
swelling on the Numerical Rating Scale, wherein
0 indicates no or minimum and 10 indicates
ol. 48, April 2023



FIGURE 2: Patient 12, as shown in Figure 1, 26 months after surgery.
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unbearable or maximum.11 All the patients completed
the Disabilities of the Arm, Shoulder, and Hand
(DASH) questionnaire before surgery.12

Electrodiagnostic study results were not available
in all the patients at referral (19 of 22 patients), and 2
patients declined once they were informed that these
were not essential for surgery. The results were
normal in 2 limbs, showing mild involvement of the
median nerve in the carpal canal in 4 hands, moderate
involvement in 12 hands, and severe involvement in
13 hands.

A mini-incision approach to the median nerve was
performed, and the median nerve was visually
inspected. In the same operation, the first extensor
compartment was released in three patients, and
trigger fingers were released open or percutaneously
in six hands. Patient 8 underwent contralateral CTR
for CTS with a more conventional presentation. After
the surgery, nonsteroidal anti-inflammatory drugs
were prescribed as an analgesic for use as required
(rarely for more than a couple of days). Furthermore,
after the surgery, self-performed active and assisted
exercises were advised. Formal physical therapy was
not instituted, except in three patients. Two patients
achieved full range of motion (Fig. 2). However, the
other patient, who was diagnosed with remitting
seronegative symmetrical synovitis with pitting
edema syndrome 1 year after the surgery, only ach-
ieved full flexion after low doses of steroids had been
prescribed by a rheumatologist.

Our institution (private practice) holds a certificate
(ie, ISO 9001:2015) with the registration number
202880/A/001/UK/SP, which guarantees that data
collection, management of data, and informed con-
sent comply with regulation 2016/679 of the Euro-
pean Parliament. All procedures were performed in
accordance with the Helsinki Declaration of 1975
(2008 revision). All the patients were cognizant of the
treatment aims and understood the risks and possible
benefits. All the patients gave informed consent. This
J Hand Surg Am. r V
study was approved by the Ethical Committee of
Hospital Clínico, Universidad Complutense, Madrid.

Outcome assessment

The patients were followed up at regular intervals and
eventually discharged but never before 6 months after
the surgery. Apart from inquiring about their symp-
toms and recording the DASH scores, the patients
were asked to rate their satisfaction with the operation
using the Single-Assessment Numeric Evaluation.13

All data pertinent to the series are included in
Table S1 (available online on the Journal’s website at
www.jhandsurg.org).

Statistical analysis

Because variables did not follow a normal distribu-
tion, nonparametric tests were used. The Wilcoxon
test was used to analyze the differences between the
preoperative and postoperative pain, allodynia,
swelling, PPD, and DASH. P values less than .05
were considered statistically significant.

RESULTS
At the latest follow-up (6e60 months; mean, 22
months), two patients had died of unrelated causes,
and one with severe depression, after being diagnosed
with amyotrophic lateral sclerosis, was unwilling to
undergo follow-up. Their last recorded data were
used for this study.

Clinical findings

Before the surgery, the inability to make a full fist
was universal, as was allodynia. However, the painful
dysesthesias were in a glove distribution in 30 hands
and mainly in the ulnar nerve territory in 2 hands (1
in the little finger only). Neither of the latter two
hands had neither a positive result on the elbow
flexion test nor clinical examination findings consis-
tent with ulnar nerve compression.
ol. 48, April 2023

http://www.jhandsurg.org


TABLE 1. Summary of Clinical Findings With
Percentages

Number of
Hands (n ¼ 35) Percentage

Symptoms

Inability to make a
full fist

35 100

Painful dysesthesias 35 100

Glove distribution 30 86

Median distribution 3 9

Ulnar distribution 2 6

Sleeping disturbances* 32 91

Proximal radiation 32 91

Hand swelling 31 89

Limited shoulder
motion or pain

30 86

Finger stiffness:
moderate to severe

11 31

Thenar atrophy 4 11

Provocative Maneuvers

Painful passive finger
flexion

35 100

Tinel† 35 100

Phalen, Durkan 35 100

Painful trigger points 18 51

Pronator maneuvers 5 14

Elbow flexion test 2 6

*Patients 6 and 10 (3 hands) were on sleeping pills.
†The Tinel test over the median nerve elicited shocking pain in all

directions in most cases.

TABLE 2. Outcomes of Surgery

Preoperative Postoperative

Painful dysesthesias
(0e10)

8.0 � 1.6 0.5 � 1.1*

PPD (cm) 3.7 � 2 0.3 � 0.8*

Swelling (0e10) 7.5 � 2.2 0.6 � 1.0*

DASH 67 � 14 20 � 11*

Satisfaction (0e10) — 9.7 � 0.6

*P < .05.
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In Table 1, the most prominent complaints and
clinical findings are summarized with their
percentages.
Outcomes of surgery

No gross abnormalities were detected during the
surgeries. No nerve was seen to be deformed, and
florid synovitis was not observed in the carpal canal
in any of the cases. One patient underwent epineur-
otomy for the release of a somewhat-scarred median
nerve epineurium.

A summary of the results is presented in Table 2.
The pain and allodynia decreased from 8 � 1.6 to 0.5
� 1.1 (P < .05) at the latest follow-up. It should be
stressed that the improvement was nearly immediate
in all the patients, except in one patient, who com-
plained of dysesthesias for six months in one of the
operated hands (case 6L).
J Hand Surg Am. r V
The PPD improved from 3.7 to 0.3 cm (P < .05)
at the latest follow-up; most patients were able
to achieve a full fist in the operating room. The ex-
ceptions were patient 5, with severe osteoarthritis,
who experienced only modest improvement, and pa-
tients 1 and 12, with finger stiffness, in whom it took
several months of physical therapy to reach their final
range of motion. Another patient (patient 18)
improved but did not achieve full range of motion
until after she was started on low doses of steroids for
a rheumatic condition that was diagnosed later. The
DASH score improved from 67 to 20 (P < .05).

In seven out of 30 sides, the patients reported that
they were fully recovered from their shoulder pain
and limitation of motion, and in another 19 shoulders,
they reported that there was improvement after the
operation. One patient noticed dramatic improvement
for three months but recurrence of the limitations.
Patient 18, diagnosed with remitting seronegative
symmetrical synovitis with pitting edema syndrome,
had less improvement.

The patients rated their general outcome on the
Single-Assessment Numeric Evaluation scale as an
average of 9.7 (range, 8e10; median, 10).

Two of the three workers, including the patient
labeled as a malingerer, who had been on sick leave
for 18 and 14 months returned to work three months
after CTR.
DISCUSSION
In this study, the triad of hand allodynia, inability to
make a full fist, and elicitation of pain by passive
flexion of the fingers were universal in a group of
patients who responded to CTR. None of the symp-
toms are observed in the usual presentation of
CTS.2e4,14,15 The other misleading complaints were
painful limitation of shoulder motion (30 of 35
shoulders), hand swelling (31 of 35 hands), and the
presence of glove or ulnar dysesthesias (32 of 35
hands) or proximal radiation (32 or 35 hands). Some
ol. 48, April 2023



FIGURE 3: Patient 8. Right side: irritative carpal tunnel syndrome, left side: standard CTS. A The patient is attempting to clench both
the fists in this preoperative view. B, C Preoperative images showing maximal shoulder abduction and internal rotation (the patient
pointed to the location of her pain on the right side). Note no shoulder involvement on the left side. D Immediately after bilateral
CTR under local anesthesia, full shoulder motion was recovered on the right side. With the patient’s permission, the full video was
submitted to JHS.
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of these complaints have been associated with CTS
but are not typical.2e4,14e20

Prior to consultation, 19 patients in this study were
not offered surgery on the basis of their bizarre
complaints and the risk of dystrophic exacerbations
after intervention. This is not surprising because the
symptoms and signs of these patients were very
similar to those presented by patients diagnosed with
CRPS. The CRPS severity score was pathologic
(more than 4) in all the patients (average, 6; range,
4e8.5), although none had sustained a traumatic
episode to trigger CRPS. Previous studies have
shown that up to 10% of patients with CRPS could
not recall any type of trauma.21e25 It is well-known
that surgery is often not contemplated in the CRPS
scenario, or only exceptionally contemplated when a
neurophysiologically proven nociceptive focus,
which has to have responded before surgery to a
sympatholytic block, is identified.10,26e31

Adding to the confusion at the time of diagnosis,
the results of the Tinel and Phalen or Durkan pro-
vocative tests were difficult to interpret. For example,
rarely did Tinel’s produce distal paresthesias, but
electric-shocking pain was noted in all directions.
Several patients also had a positive Tinel sign in the
forearm over the pronator teres. Trigger points in the
J Hand Surg Am. r V
epicondyle, pronator teres, or biceps were also
frequently elicited. Two-point discrimination was
particularly inconsistent and uncomfortable because
of allodynia. Finally, sleep disturbance, another
crucial complaint in patients with CTS, is also
frequently seen in CRPS. Altogether, these impreci-
sions may have contributed to the barring of these
patients from undergoing CTR despite positive EDS
results in many.

The results of simple CTR were satisfactory in the
current study. The fact that such different conditions
respond to the release of the transverse carpal liga-
ment challenges the concept of CTS as a completely
consistent entity. The findings of this study open the
discussion of whether we are dealing with the same
condition as CTS or a different one. Certainly, the
parallels between the patients in the current study and
those with CRPS are striking.

This study is a case series with limitations.
Although some may consider that any observational
study is flawed, randomization is impossible in a new
condition and pointless when the outcomes of the
intervention are dramatic.32,33 Furthermore, the pa-
tients acted as their control group because most were
self-referrals because of unsatisfactory care. Obser-
vational studies are strengthened by single observers;
ol. 48, April 2023
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however, this also may have been a cause of bias
and poor generalizability. Nevertheless, validated
patient-reported questionnaires (DASH) were
administered, and objective measurements for the
assessment of results (PPD) were used. Finally,
although subjective, pain, rated on a scale of 0e10, is
still considered the gold standard for reporting results
for any painful conditions.34

Another weakness is that, as stated, the patho-
physiologic basis for the observations remains un-
known. The coexistence of different forms of
stenosing tenovaginitis seems coincidental. Admit-
tedly, this may have contributed to the lack of finger
flexion (due to pain or kinesiophobia) in 6 hands.
However, the incidence is within the norm in this
population,and it was not present in the remaining 29
hands.35 However, the similarities with CRPS sug-
gest a different pathophysiology from the compres-
sive scenario of idiopathic CTS, although this could
be the case. The lack of nerve gliding may have been
a contributing factor because burning pain and
painful dysesthesias occur in neurodesis after CTR or
in other circumstances where a nerve is stuck.36e42

This may also explain the frequent shoulder
involvement and improvement in the range of motion
immediately after CTR, which is also quite common
in patients with CRPS. There is no clear explanation
as to why paresthesias become painful in some pa-
tients (irritative CTS) whereas others with nerve
compression may evolve to have full thenar atrophy
and narrowing of the median nerve, even in the same
patient (patient 8).

The association between irritative CTS and painful
limitation of shoulder motion and the response to
CTR is puzzling. In this study, this association was
recorded as a yes or no answer; yet, the preoperative
functional limitations were severe in some cases.
Several patients had underlying pathologic findings,
as detected using magnetic resonance imaging or
ultrasound; however, their complaints were resolved
immediately after CTR (Fig. 3 and Video 1 [available
online on the Journal’s website at www.jhandsurg.
org]). The study was not intended to prove whether
CTR is an answer to some types of shoulder pa-
thology in the elderly however, it does deserve
further scrutiny.
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