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Abstract

We compared the treatment satisfaction of patients who had undergone surgery for tarsal tunnel syn-

drome (TTS) and carpal tunnel syndrome (CTS). We enrolled 44 patients in this study; 23 were oper-

ated for CTS and 21 for TTS. All patients had received surgery under a microscope and under local

anesthesia. Using the numerical rating scale (NRS) for numbness/pain (range 0-10) we compared their

preoperative outcome expectations with their satisfaction with our treatment 6 months after the op-

eration. We also recorded their pre- and postoperative EuroQol 5-dimension 5-level (EQ-5D-5L) scale

for their health-related quality of life (QOL). The subjective assessment of their QOL showed that it

was significantly lower in TTS- than CTS patients both pre- and postoperatively. Six months after the

operation, the NRS for symptoms and the (EQ-5D-5L) scale for the QOL were significantly improved in

TTS- and CTS patients; however, these scores were significantly better after CTS- than TTS surgery.

Also, the postoperative NRS was significantly lower in the CTS- than the TTS patients. Our comparison

of the patients’ expected- and actual surgical outcome showed that the result was better than expected

after CTS- and TTS surgery; in CTS patients the difference was significant. Overall, CTS- were more

satisfied than TTS patients with the treatment outcome. Satisfaction with the treatment was greater

after CTS- than TTS surgery. TTS- experienced less symptom relief than CTS patients although the

actual- exceeded the expected outcome in patients operated for TTS.
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Introduction

Tarsal tunnel syndrome (TTS) is an entrapment neuro-

pathy of the posterior tibial nerve at the tarsal tunnel, and

symptoms that lower the patients’ quality of life (QOL),1-4)

being sole numbness, a foreign body- and a cold sensation,

and pain.

Symptomatic TTS can be due to space-occupying lesions

such as ganglia or schwannoma; it can be diagnosed by

MRI and high-resolution ultrasound,5-10) and the surgical re-

sults are relatively good.5,11-13) Idiopathic TTS is elicited by

physiological changes such as adhesions due to trauma,

distortion of an artery, dilation of a vein, or hypertrophy of

the flexor retinaculum.1,2,5,10) Currently there is no gold-

standard examination for idiopathic TTS. Because the re-

sults of electrophysiologic examination are not reli-

able,1,11,14-18) and because its diagnosis tends to be based on

clinical findings,5,14-16) the postoperative outcome may be

unsatisfactory. The success rate of TTS surgery ranged

from 44% to 96%,1,2,5,11,12,14) however, besides the patients’

post-treatment health status,19-22) their postoperative satis-

faction plays an important role in value-based patient care.

Carpal tunnel syndrome (CTS) is the most common and

well-studied peripheral entrapment neuropathy. Finger

numbness and motor weakness of the thenar eminence as-

sociated with median nerve entrapment affect the patients’

QOL; surgery is a viable treatment option.3,23-25)

In this retrospective study we compared the surgical re-
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Table　1　CTS and TTS patients’ characteristics and surgical 

results

CTS TTS p value

Cases 23 21  ns

Age (years) 72 73  ns

Male:Female 5:18 10:11  ns

Preoperative symptom (NRS) 6.2 ± 1.7 6.6 ± 1.5  ns

Postoperative symptom (NRS) 0.6 ± 0.8* 2.7 ± 1.5 p < 0.01

Preoperative QOL* 0.82 ± 0.11 0.71 ± 0.16 p = 0.01

Postoperative QOL* 0.95 ± 0.1 0.81 ± 0.11 p < 0.01

Postoperative satisfaction 

(NRS) 

9.4 ± 0.9 6.6 ± 2.1 p < 0.01

Abbreviations:

CTS = carpal tunnel syndrome

TTS = tarsal tunnel syndrome

NRS = numerical rating scale

QOL* = quality of life based on the EuroQol 5-dimension 5-level scale

sults and the degree of postoperative satisfaction in pa-

tients operated for TTS and CTS.

Materials and Methods

Our retrospective study was approved by the ethics

committee of Chiba Hokuso Hospital. Patients written in-

formed consent for inclusion in the study was waived be-

cause an opt-out option was provided on our hospital

homepage, with prior written consent for the surgery was

obtained from all patients.

Patients

Between January 2020 and December 2021 we treated 54

consecutive patients who presented with CTS (n = 26) or

TTS (n = 28). Not included in this study were patients who

improved with conservative therapy consisting of medica-

tion and physiotherapy lasting at least 3 months, patients

who refused surgery or presented with severe dementia,

psychological problems, and malignant disease. We ex-

cluded 10 patients (CTS n = 3, TTS = 7) because they had

had surgery for entrapment neuropathy or spinal disease

within the past 6 months or they did not fulfill our inclu-

sion criteria. Consequently, the final study population was

comprised of 44 patients who did not improve by conser-

vative treatment; their characteristics are presented in Ta-

ble 1.

Diagnosis

The CTS diagnosis was based on pain and numbness in

the distribution of the median nerve (palmar aspect of the

thumb, index and middle fingers, radial half of the ring

finger), atrophy of the thenar eminence in patients with

progressive symptoms, and the results of the Tinel sign-

and Phalen tests. The median nerve at the carpal tunnel

was subjected to electrodiagnostic study; a distal motor la-

tency longer than 4.2 ms and a sensory distal latency

longer than 3.5 ms were considered diagnostically posi-

tive.26) All 23 CTS patients fulfilled electrodiagnostic crite-

ria; in 2 patients with motor nerve conduction velocity and

in 6 with sensory nerve conduction velocity (SCV) were

evoked.

All 21 patients with TTS had sole symptoms consistent

with TTS (numbness, pain, coldness, foreign-body sensa-

tion). On 16 sides a Tinel-like sign was recorded at the tar-

sal tunnel. The SCV at the tarsal tunnel was measured and

terminal latencies of the abductor hallucis muscle exceed-

ing 5.8 ms and side-to-side variations in the amplitude de-

crease exceeding 50% of the same-branch27,28) were consid-

ered to be positive findings. Only one TTS patient did not

fulfill electrodiagnostic criteria; 8 SCV patients manifested

no evocation.

In one SCV patient there was no significant latency pro-

longation (medial plantar nerve 5.4 ms, lateral plantar

nerve 5.2 ms), and surgery was performed in accordance

with the patient’s wish and with prior informed consent,

although we noted typical clinical symptoms of TTS.

Of the 21 TTS patients, all but one who harbored a gan-

glion, presented with idiopathic TTS. No patient harbored

mass lesions. All 21 patients underwent MRI studies to

look for lumbar spine lesions. In relatively elderly individu-

als we noted lumbar degenerative diseases such as lumbar

spine canal stenosis. In patients with both TTS and lum-

bar spine canal stenosis, because there are few symptoms

due to lumbar spine canal stenosis along the dermatome,

our treatment focused on their TTS when the main symp-

tom involved the sole.

Surgery

CTS: The patient was placed under local anesthesia; no

tourniquet was used. Under a microscope, a 20-mm linear

skin incision was made on the carpal tunnel and the flexor

retinaculum was opened. The median nerve was decom-

pressed by external neurolysis, the perineural synovium

was dissected (Fig. 1).

TTS: Surgery was under local anesthesia using a micro-

scope. The posterior tibial artery was sutured to the super-

ficial part of the flexor retinaculum using a 4-0 nylon su-

ture,27) and a 25-mm bow-like skin incision was made on

the tarsal tunnel and the flexor retinaculum was opened.

The nerve was decompressed by transposing the posterior

tibial artery to the side of the medial malleolus in the tar-

sal tunnel; small arterial branches and veins were cut as

needed (Fig. 2).

Outcome evaluation

When acquiring the patients’ informed consent for sur-

gery, we explained that postoperative symptom improve-

ment could be expected but that numbness would remain.

We suggested that, if their current symptoms were toler-
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Fig.　1　Photographs of our surgery for carpal tunnel syndrome.

A  A 20-mm linear skin incision is made on the carpal tunnel.

B  The flexor retinaculum (*) is exposed.

C  The median nerve (**) is decompressed.

Fig.　2　Photographs of our surgery for tarpal tunnel syndrome.

A  A 25-mm bow-like skin incision is made on the tarpal tunnel.

B  The flexor retinaculum (*) is exposed and opened.

C  The posterior tibial nerve (**) is decompressed by transposing the posterior tibial artery (arrows).

able, they undergo conservative treatment, stressing that if

their preoperative expectations were too high, they may

not be satisfied with the treatment outcome. We also ex-

plained that subsequent treatment such as tendon trans-

plantation may be necessary for further symptom allevia-

tion, and that it would take time postoperatively to resolve

localized paralysis or muscle atrophy due to CTS.

Six months after the operation, the pre- and postopera-

tive severity of numbness/pain (0 = no pain, 10 = great

pain) was compared with the patients’ subjective satisfac-

tion (10 = great satisfaction, 0 = complete dissatisfaction).

Their pre- and postoperative health-related QOL was

evaluated using the EuroQol 5-dimension 5-level (EQ-5D-

5L) scale. It ranges from 0 to 1 with 1 indicating perfect

health.

For statistical analyses we used IBM SPSS for Windows

ver. 25.0 (IBM Corp., Armonk, NY, USA). Intra-group com-

parisons were performed with the Wilcoxon signed-rank-

and the Mann-Whitney U-test. Differences of p < 0.05 were

considered statistically significant. All values are expressed

as the mean ± standard deviation.

Results

There was no significant difference between TTS- and

CTS patients with respect to the number of patients, the

gender ratio, mean age, and the NRS for preoperative

symptoms. The preoperative QOL rated on the EQ-5D-5L

scale was significantly lower in TTS- than CTS patients (p

< 0.05, Table 1). Although surgery yielded significantly bet-

ter results in CTS- than TTS patients (p < 0.05) and the

level of patient satisfaction was significantly higher in pa-

tients operated for CTS than TTS, as shown in the table, 6

months postoperatively, the NRS for symptoms and the

QOL based on the EQ-5D-5L score were significantly im-

proved in TTS and CTS patients. In the TTS patient har-

boring a ganglion, the degree of postoperative satisfaction

was rated as 8, showing a good surgical result.

Table 2 shows that in patients operated for CTS, but not

in TTS patients, the actual- was significantly better than

the expected treatment outcome (p < 0.05).

Discussion

Our study showed that patients operated for CTS tended

to be satisfied with the treatment results. Similar findings

have been reported by others.23-25) While surgery for TTS

improved the NRS for symptoms and the QOL score, oper-

ated TTS patients were less satisfied than CTS patients

with the treatment outcome. Although the preoperative



Satisfaction with Surgery for Tarsal Tunnel Syndrome 119

Neurol Med Chir (Tokyo) 63, March, 2023

Table　2　CTS or TTS patients’ preoperative expectations and 

actual outcomes

CTS TTS

Expected Actual Expected Actual

NRS 2.04 ± 2.49 0.61 ± 0.78 p < 0.05 3.10 ± 1.87 2.79 ± 1.51 ns

QOL* 0.92 ± 0.08 0.96 ± 0.05 p < 0.05 0.85 ± 0.15 0.80 ± 0.11 ns

Abbreviations:

CTS = carpal tunnel syndrome

TTS = tarsal tunnel syndrome

NRS = numerical rating scale

EQ-5D-5 L = EuroQol 5-dimension 5-level scale

QOL* = quality of life based on the EuroQol 5-dimension 5-level scale

NRS was not significantly different between CTS- and TTS

patients, the latter were less satisfied with our treatment

than were the CTS patients. Others22,29-32) documented that

improvement in the pain- and disability scores correlated

with postoperative patient satisfaction. Those patients op-

erated for TTS expressed less satisfaction than CTS pa-

tients, while the postoperative QOL was improved in both

our TTS and CTS patients.

This study compared the expected- and the actual out-

come after surgery for TTS and CTS. We found that ex-

ceeding the expectation of patients scheduled for CTS sur-

gery led to a high degree of postoperative satisfaction. Oth-

ers19,21,23,33) reported that patients experiencing a postopera-

tive reduction in pain and disability were satisfied with

their treatment although their symptom improvement did

not meet their preoperative expectations.

In earlier series the surgical success rate in patients

with TTS was reported.1,2,5,11,14) According to Pfeiffer and

Cracchiolo34) only 44% of TTS patients benefited markedly

from surgery. On the other hand, Bouysset et al.11) found

that 51% of their operated TTS patients were willing to

undergo another surgery to further improve their condi-

tion. Kim et al2) reported that, while 22% of TTS patients

found the results acceptable, and 10% were dissatisfied,

68% of these patients were satisfied with the surgical treat-

ment outcome.

The postoperative prognosis is good in patients with

compressive space-occupying lesions.11,34) Factors such as

plantar fasciitis, prolonged symptom duration, positive

Tinel signs, ankle disorders, electrophysiological findings,

and the surgical procedure affect the surgical outcome in

patients with idiopathic TTS.1,11,13,14,25,35)

Marked hindfoot valgus/varus, bone-nerve contact, and

accessory muscle fasciitis were associated with unsatisfac-

tory surgical results.11) None of our patients presented with

accessory muscle- or plantar fasciitis; we did not evaluate

marked hindfoot valgus/varus and bone-nerve contact.

Ankle-joint eversion or inversion increases tarsal tunnel

pressure; in neutral ankle-joint position, the intra-tunnel

pressure and tibial nerve entrapment are decreased.36) Neu-

rolysis decreases tarsal tunnel pressure but it may not de-

crease nerve stretching in the static state of marked hind-

foot valgus/varus. Such management may affect the bone-

nerve contact due to morphological anomalies of the pos-

teromedial tubercle of the talus, imaging scans must be in-

spected to alert to such changes,11) as the recommended

management in patients with mobile joint- and hindfoot

deformities is the wearing of appropriate footwear and

plantar ortheses.11)

As there is no diagnostic gold standard for the identifi-

cation of idiopathic TTS, its diagnosis tends to rely on

clinical findings5,14-16) and patients may not be satisfied with

the surgical results. According to others,37,38) negative elec-

trophysiological findings did not rule out surgery and elec-

trophysiological findings did not correlate with surgical

outcomes.39)

Seidel et al.40) reported that the findings of preoperative

electrophysiologic studies predicted postoperative symp-

tom improvement in TTS patients and in patients with

plantar tibial nerve symptoms. With the false-positive and

false-negative rate in their study population requiring fur-

ther investigation, their studies recorded mixed nerve ac-

tion potentials that include a large number of sensory and

motor axons contributing to the measured waveforms,

where actual improvement was recorded in 92% of pa-

tients suspected of TTS and in 77% of patients with no

TTS.

Unlike earlier patients,27) none of our current patients

underwent decompression of the distal tarsal tunnel.

Heimkes et al.41) reported distal tarsal tunnel involvement

in some TTS patients. Because in our patients reporting

low satisfaction with the operation, we may have over-

looked distal tarsal tunnel entrapment, we now recom-

mend extension of the skin incision and distal tarsal tun-

nel decompression, ad in our patients reporting low satis-

faction with our operation, we may have overlooked distal

tarsal tunnel entrapment.

Our study has some limitations. It was retrospective, in-

volved a single institution, and the study population was

small. We think that the following factors had no signifi-

cant effect on our findings, although we did not evaluate

the possible impact these patient-ages, race, education,

economic status, mental state, employment, insurance, the

preoperative diagnosis, and communication with physi-

cians.33,42-45)

Conclusions

Although the surgical outcome among TTS patients met

their preoperative expectation, they were less satisfied with

their treatment outcome than patients operated for CTS.

Patients contemplating TTS surgery must be informed that

the operation may not yield a completely satisfactory re-

sult.
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