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Abstract
Objective: Determine the prevalence of accessory muscles around the ankle of patients with ankle pain using magnetic resonance 
imaging (MRI) and evaluate its correlation with other foot and ankle disorders. In addition, better understand the association with 
accessory muscle and types of pain, mechanical due to compression forces around ankle structures or neuropathic due to mass effect 
around the tarsal tunnel. 

Methods: The MRIs obtained from 2007 to 2017 were retrospectively studied and analyzed by a radiologist specializing in foot and 
ankle pathologies. A total of 9,600 scans were studied after ankle pain; 31 scans had at least one accessory muscle. 

Results: The prevalence of symptomatic accessory muscle was 0.32% (31 feet). It was found due to mechanical pain in 45.2% of cases. 
It was considered an incidental finding in 32.3%. Tarsal syndrome was the main clinical presentation in 19.4%, and 16% had other causes 
of mechanical disorders: 10% with peroneal tendinitis, 3% with Achilles tendinopathy, and 3% with plantar fasciitis. The prevalence 
of accessory muscles was 35% of the flexor digitorum, 32% of the peroneus quartus, 19% of the fibulocalcaneus internus, 13% of the 
accessory soleus, and 6% of the tibiocalcaneus internus. 

Conclusion: Although rare, accessory muscles can contribute to ankle pain with various presentations that confound clinical diagnosis 
or even appear as incidental on MRI and should be considered in the management of ankle pain. 

Level of Evidence III; Therapeutic Studies; Retrospective Cohort Study. 
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Introduction
Accessory supernumerary muscle can be found on magnetic 

resonance imaging (MRI) by accident while investigating pain 
around the foot and ankle(1-3). Accessory muscles such as 
peroneus quartus (PQ), peroneus digiti quinti (PQUI), flexor 
digitorum accessory (FDA), fibulocalcaneus internus (FCI), 
tibiocalcaneus internus (TCI) and accessory soleus (AS) are 
frequently underappreciated and often misdiagnosed(1-4). 
Few case series studies demonstrated accessory muscles as 
causative agents in chronic lateral ankle pain; however, its 
true population prevalence is unknown(5).

Chronic lateral ankle pain is a common complaint in daily 
practice. It could be related to various soft tissue and osseous 
abnormalities, like trauma, fracture sequelae, ankle instability, 
repetitive trauma, and vascular or neurological disorders(1-3). 
However, the presence of accessory muscle itself could cause 
persistent swelling, mechanical pain, or neuropathic disorders 
even after all conservative treatments(3,6,7). Pain could result 
from a mass effect on the tarsal tunnel perfor ming compression 
forces around the tibial nerve, and symptoms would only be 
resolved after surgical exploration and resection of accessory 
muscles(1,4,5,8,9).



Kobata et al. Prevalence of ankle accessory muscles: a cross-sectional study

25J Foot Ankle. 2023;17(1):24-8

Magnetic resonance imaging is frequently necessary to 
elucidate internal derangement of foot and ankle joints, 
assessing tendons disarrangements, accessory muscle, soft 
tissue tears, and nerves and osseous structures(6,7,10). Previous 
case series MRI studies demonstrated a 10.6% presence of 
accessory peroneal tendons(3,6,7). However, there is a lack 
of populational studies in the literature associating the 
presence of accessory muscles and types of ankle pain. In 
addition, there is no information about which spectrum of 
symptoms would be more frequently associated with the 
presence of accessory muscle around the ankle: mechanical 
or neuropathic disorders(1,6,7,11,12).

The objective of this cross-sectional study was to determine 
the prevalence of accessory muscles around the ankle of 
patients with ankle pain using MRI and evaluate its correlation 
with other foot and ankle disorders. As a secondary objective, 
establish an association with accessory muscle and types of 
pain, mechanical due to compression forces around ankle 
structures or neuropathic due to mass effect around the 
tarsal tunnel.

Methods
The MRIs obtained from 2007 to 2017 at the Amelia Lins 

Hospital were retrospectively studied and analyzed by 
an experienced radiologist specializing in foot and ankle 
pathologies. This study was approved by the institution’s 
Ethical Committee Board under the number 2698273, and 
informed consent was obtained. A total of 9,600 sequential 
patients were included due to pain around the ankle, and 31 
exams had at least one accessory muscle: PQ, FDA, FCI, TCI, 
and AS. Selected exams were confirmed with a second blinded 
to clinical and radiological findings, also by an experienced 
radiologist specializing in foot and ankle. All data were then 
compared with the patient’s medical records searching for an 
association of mechanical or neuropathic symptoms, primary 
diagnostic hypothesis for ankle pain, gender, age at the time 
of the exam, and outcome.

Magnetic resonance imaging
T1- and T2-weighted sagittal and axial images were obtained 

using a 1.5 Tesla Siemens MRI scanner. The repetition and 
echo times for the T1- and T2-weighted images were 518 
msec and 11 msec, and 3,470 msec and 79 msec, respectively. 
The repetition and echo times for the sagittal T1-weighted fat 
suppression images were 2,430 msec and 34 msec; coronal 
T2-weighted fat suppression images were 3,290 msec and 90 
msec. The other acquisition parameters were field of view, 100 
× 160 mm; matrix size, 182 × 384; and slice thickness, 3 mm.

Statistical methods 

All analyses were conducted using Statistical Package for 
the Social Science (IBM Corp., Armonk, New York, USA) 
statistics software. Statistical analyses were performed 
to determine the frequencies of appearance of accessory 
muscles and the correlation between each accessory muscle 
and clinical symptoms.

Fischer’s exact test was used to compare accessory muscle 
findings and clinical symptoms. In addition, ANOVA was 
performed to identify the relationship between variables.

The significance level for all statistical tests was set at p = 0.05, 
power analysis of 80%, and confidence interval of 95% for all 
relative frequencies. 

Results 
The prevalence of symptomatic accessory muscle was 

0.32% (31 feet) of all symptomatic ankles submitted to ankle 
MRI from 2007 to 2017 (9,600 exams) with a 95% confidence 
interval. 

In this study, 41% were male (12 cases), and 59% were female 
(17 cases). There were two cases with bilateral findings. Age 
distribution was 3% (1 case) of individuals under 18 years old, 
45% (13 cases) between 19 and 40 years old, 45% (13 cases) 
between 41 and 65 years old, and 7% (2 cases) above 65 years 
old. This demonstrates a 90% prevalence of young adults.

Clinical presentation comparison showed that 45.2% had 
accessory muscle associated with mechanical ankle pain,16.1% 
were found as incidents after a traumatic event, 19.4% had 
tarsal syndrome as the main clinical presentation, and 16% 
of cases were found with other mechanical symptoms not 
anatomically related with accessory muscles: 10% had fibular 
tendinitis, 3% had Achilles tendinopathy, and 3% had plantar 
fasciitis (Figures 1, 2, and 3).

Prevalence of accessory muscles in this study was 35% for 
FDA, 32% for PQ, 19% for FCI, 13% for AS, and 6% for TCI 
(Figure 4).

There was no statistical significance between accessory 
muscles and tarsal tunnel syndrome as the main clinical 

Figure 1. Presence of accessory muscle around the ankle on MRI 

and each clinical foot and ankle disorder presentation before the 

exam: chronic lateral ankle ligament, fibular tendinitis, Achilles 

tendinitis, plantar fasciitis, and absence were considered when 

ankle pain was not associated with any other foot and ankle di-

sorder on MRI.
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Figure 2. Frequency of incidental accessory muscle around the 

ankle findings. 

Figure 3. Frequency of tarsal syndrome and presence of accesso-

ry muscle around the foot and ankle using MRI. 

Figure 4. The relative frequency of each accessory muscle around 

the foot and ankle was found using MRI. 

* FDA: Flexor digitorum accessory, AS: Accessory soleus, FCI: 

Fibu localcaneus internus, PQ: Peroneus quartus,TCI: Tibiocalca-

neus internus. 

presentation (p = 0.389). There was no statistical significan-
ce between accessory muscle findings and trauma onset 
(p = 0.499). There was no statistical significance between 
accessory muscle and clinical mechanical presentation (p = 
0.499) (Tables 1 and 2). 

Discussion 
Ankle pain is a frequent debilitating complaint in general 

practice caused by several etiologies, like ligament injury, 
mechanical ankle instability, peroneal tendon lesion, sinus 
tarsi syndrome, tarsal syndrome, or the presence of accessory 
muscle around the ankle(4,7,9,13).

Few case reports have described accessory muscle as the 
main causative agent of ankle pain(4,10,14).

In this study, the prevalence of young adults was 90%, 
corroborating previous studies, and 45.2% of cases presented 
accessory muscle and had mechanical chronic ankle pain 
as the main clinical presentation(11,15-17). The most frequent 
symptomatic accessory muscle was FLD (35%), followed 
by PQ (32%), FCI (19%), AS (13%), and TCI (6%), with no 
statistically significant difference between them (p > 0.05). 
According to studies by Yammine(17) and Choudhary and 
McNally(8), PQ would be the most common accessory muscle 
around the ankle, located medial or posterior to peroneus 
brevis or longus tendons with an incidence in literature based 
on cadaveric studies varying from 6.6 to 21.7%. In contrast, 
this study encountered FDL as the most prevalent accessory 
muscle around the ankle, present in 35 % of cases, followed 
by PQ in 32%.

Neuropathic pain around the ankle with concomitant 
tarsal syndrome was found in 19.4% of cases. Considering 
anatomical proximity to the tibial nerve, only TCI played an 
important role in nerve compression on tarsal tunnel, as the 
surgical treatment record confirmed, and it conforms with 
literature(18).

Pain unrelated to the presence of accessory muscle or after 
a trauma event was considered an incident at MRI. Incidents at 
MRI with other causes of mechanical pain were found in 16%, 
10% due to fibular tendinitis, 3% to Achilles tendinopathy, and 
3% had plantar fasciitis. Trauma event was the main reason 
for MRI and had accessory muscles as incidents in 16.1%. 
Frequencies of accessory muscles found as incidents were 
6% of FLD (2 cases), 9% PQ (3 cases), and 3% of SA (1 case)

Despite their rare appearance, accessory muscles can be 
associated with ankle pain with various presentations that 
confound clinical diagnosis and need to be considered to 
treat better the spectrum of conditions causing ankle pain. 
This is in agreement with several studies(1,5,8,11,14).

This study intended to analyze epidemiologic data about 
the prevalence of accessory muscle appearing in all patients 
submitted to MRI after any ankle complaint from 2007 to 2017 
and its correlation with the clinical presentation at the time 
of the exam. The presence of mechanical ankle pain, tarsal 
syndrome, or incident asymptomatic found after trauma or 
even association with other mechanical pathologies around 
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Table 2. Analysis of variance (ANOVA) of tarsal tunnel syndrome, previous trauma event, other mechanical causes of foot and ankle 

disorders, and presence of accessory muscles around the ankle using MRI.

Sum of squares Df Mean square F Sig.
Tarsal Tunnel syndrome Between Groups 0.124 1 0.124 0.765 0.389

Within Groups 4.714 29 0.163

Total 4.839 30

Trauma Between Groups 0.055 1 0.055 0.468 0.499

Within Groups 3.429 29 0.118

Total 3.484 30

Other foot and ankle pathology Between Groups 0.055 1 0.055 0.468 0.499

Within Groups 3.429 29 0.118

Total 3.484 30

Accessory muscle Between Groups 0.677 1 0.677 2.806 0.105

Within Groups 7 29 0.241

Total 7.677 30

Table 1. Crosstabulation between each accessory muscle found in MRI and clinical presentation at the time of the exam.

Accessory muscle
Clinical findings

TotalTarsal tunnel 
syndrome Trauma Other ankle 

pathologies
Accessory 

muscle
Flexor digitorum accessory Count 1 3 1 4 9

% within m_accessory 11.10% 33.30% 11.10% 44.40% 100%

% within diagnose 25% 60% 20% 23.50% 29%

Accessory soleo Count 1 0 0 3 4

% within m_accessory 25% 0% 0% 75% 100%

% within diagnose 25% 0% 0% 17.60% 12.90%

Fibulocalcaneus internus Count 2 0 2 2 6

% within m_accessory 33.30% 0% 33.30% 33.30% 100%

% within diagnose 50% 0% 40% 11.80% 19.40%

Peroneus quartus Count 0 1 1 8 10

% within m_accessory 0% 10% 10% 80% 100%

% within diagnose 0% 20% 20% 47.10% 32.30%

Tibiocalcaneus internus Count 0 1 1 0 2

% within m_accessory 0% 50% 50% 0% 100%

% within diagnose 0% 20% 20% 0% 6.50%

Total Count 4 5 5 17 31

% within m_accessory 12.90% 16.10% 16.10% 54.80% 100%

% within diagnose 100% 100% 100% 100% 100%

the foot and ankle compared to accessory muscle findings. 
One limitation of this study is that only symptomatic patients 
were submitted to MRI, and other causes of mechanical 
disorders, anatomically distant from accessory muscle 
encountered, could still interfere with clinical diagnosis. Only 
31 feet presented accessory muscle and mostly in young 
adults. One possibility is that young adults had symptomatic 
ankles and performed more MRIs than children and older 
adults in this sample. The overall prevalence in the population 

could be greater than found in this study because people 
born with accessory muscles could be asymptomatic and not 
perform MRIs.

Conclusion
This study of 9,600 subjects with symptomatic ankle 

disorders presents epidemiological data about the po-
pulational prevalence of accessory muscles around the 
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ankle in patients with ankle pain and its correlation with 
clinical presentation. Although rare, accessory muscles can 
contribute to ankle pain with various presentations that 

confound clinical diagnosis or even appear as incidental on 
MRI and should be considered when in the management of 
ankle pain.
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