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Abstract
Purpose
The aims were to investigate if there was a diagnostic difference between peroneal tenography and MRI to
guide the management of peroneal tendon disorders with the secondary aim to investigate the therapeutic
effect of peroneal tenography.

Methods
A retrospective study was carried out over a 75-month period, including all patients over 18 years who
presented with ankle injuries to identify patients with peroneal tendon disorders. Symptomatic patients
were investigated using MRI and peroneal tenography. This was also compared with intraoperative findings
of peroneal tendons. Fischer's exact test was used to determine the diagnostic difference between peroneal
tenography as compared to MRI. The therapeutic effect of peroneal tenography was also calculated.

Results
The cohort consisted of 27 patients (20 females and 7 males), with the median age being 50 years and the
mean BMI being 31.9. The follow-up period after the final management plan was 12 months before discharge
from care. Findings from peroneal tenography were more likely to match intraoperative findings than MRI
when compared with intraoperative findings (p=0.033). Fifteen out of the 27 patients who underwent
peroneal tenography reported adequate pain relief following the procedure.

Conclusion
Peroneal tenography is more sensitive and specific in determining peroneal tendon disorders as compared to
MRI and plays a role as a therapeutic intervention in ankle pain management for these patients.

Categories: Anatomy, Pain Management, Orthopedics
Keywords: ankle mri, chronic ankle pain, lateral ankle imaging, peroneal tendon injury, tenography

Introduction
Approximately 2 million ankle sprains have been reported annually in the United States of America [1], and
in the United Kingdom, approximately 14% of ankle sprains that were classed as severe in the accident and
emergency unit resulted in ankle instability [2]. Hosack et al. found that most peroneal tendon injuries occur
following trauma to the ankle [3]. These tendon injuries can go on to cause chronic peroneal tendon
disorders, which commonly present as lateral ankle instability. They are believed to be a significant cause of
posterolateral ankle pain [4]. The pathophysiology of peroneal tendon disorders includes inversion injuries,
repetitive microtrauma from lateral instability, or tendinopathy associated with any systemic disorders such
as diabetes mellitus, rheumatoid arthritis, collagen vascular diseases, and local steroid injections [5-6].
These can result in tendinopathy, tenosynovitis, partial and full thickness tendon tear, peroneal retinacular
injuries, and tendon subluxation and dislocation.

Peroneal tendon instability occurs as a result of traumatic rupture of the superior peroneal retinaculum
(SPR) following anterior force trauma along with peroneal contraction, with athletes being more prone to
these injuries. Acute SPR tears are classified into three grades according to the Eckert and Davies
classification [7]. A grade 1 tear is when the SPR is partially elevated off the fibula, a grade 2 tear is when the
SPR is avulsed with the fibrocartilaginous ridge, and a grade 3 tear is when there is cortical avulsion with the
SPR. A grade 4 tear was later described by Ogden in which the tear involves the avulsion of the SPR from the
calcaneum, leaving the fibula intact [8]. Peroneus brevis is more prone to tear in chronic lateral ankle pain.
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Only 12.5% of patients with this chronic pain were found to have peroneus longus tendon tears, while 87.5%
had a peroneus brevis tendon rupture [9].

A detailed history with a thorough clinical examination and adequate imaging studies are necessary for the
diagnosis of peroneal tendon injuries and a high index of suspicion should be exercised for peroneal tendon
tears in chronic ankle sprains [5]. Common imaging modalities for peroneal tendon injuries include
magnetic resonance imaging (MRI), ultrasonography, and peroneal tendoscopy [4,10]. Compared to these
imaging modalities, it is believed that peroneal tenography can provide more valuable information [11-12],
as it has a sensitivity of 88% and a specificity of 87-94% for diagnosing tendon abnormality [13].

Tenography was initially found in 1970 by DG Palmer [14]. The use of peroneal tenography as a direct tool in
the evaluation of peroneal tendon entrapment or displacement was described to be a safe and simple
procedure with good predictable outcomes from as early as 1982 [15]. It was then improved in 1984 [16]. It is
a minimally invasive technique of injecting radio-opaque dye into the peroneal tendon sheaths to examine
the ankle under fluoroscopic guidance. It had been found to be useful as both a diagnostic and therapeutic
procedure because the steroid is also infused into the tendon sheath as part of the procedure [11,13].

The introduction of ultrasound and MRI gained importance since the mid-1980s as non-invasive methods
for detecting ankle and foot pathologies, and since then, tenography had been relegated to radiology
history. However, Jaffee et al. observed its therapeutic value and published the first outcome analysis of
tenography in 2001 [11].

At the time of this study, there were no studies that described the correlation between MRI and tenography
findings in chronic peroneal disorders. The primary aim of this study was to compare the MRI and
tenography findings in patients with chronic peroneal tear and tenosynovitis with the intraoperative
findings, which is the gold standard to confirm the diagnosis [17]. The null hypothesis was that peroneal
tenography and MRI have no diagnostic differences to guide the management of peroneal tendon disorders.
The secondary aim was to study the therapeutic effectiveness of peroneal tenography for pain relief.

Materials And Methods
This retrospective study included all patients in this study center aged 18 years and over with peroneal
tendon pathology over a 75-month period (January 1, 2015, to March 31, 2021). The study center is in the
northwest of England, and it has a catchment population of approximately 365,000. The inclusion criteria
were adults, 18 years and older, who underwent MRI of ankle and peroneal tenography. Patients who had
previous foot and ankle trauma, surgeries and infection, and congenital and neuromuscular foot pathologies
were all excluded from this study.

Patients with ankle injuries who matched the inclusion and exclusion criteria were retrospectively identified
from the hospital electronic database. All patients' pain scores were assessed using the verbal rating scale
[18], and it was measured as complete, partial, or no relief to allow the uniformity of responses throughout
the study. All patients were initially trialled with conservative management, which included physiotherapy
and a boot, for two weeks, and patients who failed to improve were reviewed in the fracture clinic with X-ray
imaging. Patients with signs of acute peroneal injuries, which included tenderness over the retromalleolar
area, positive active resisted eversion test, and Fleck sign on ankle X-rays [6], were investigated with foot
and ankle MRI. The MRIs were reported by experienced musculoskeletal pathologists who classified the
findings into three categories. The first category was tendinosis without tear, the second was tendinosis with
peroneal brevis or longus or both tears, and the third was normal.

Patients with peroneal pathology and those with high suspicion of peroneal pathology visualised on MRI
were offered peroneal strengthening exercises using TheraBands (Akron, OH, US). The peroneal tendon
strength and ankle pain were assessed in follow-up visits, and patients were divided into three categories:
good, mild, and no clinical improvement. Patients categorised into ‘good clinical improvement’ were
encouraged to continue physiotherapy and were reviewed three months later in the clinic to assess
progression. Patients with ‘mild’ and ‘no’ clinical improvement were offered peroneal tenography with
steroid injection into the tendon sheath space. The results of the peroneal tenography were interpreted by
two foot and ankle consultants who were highly experienced in this technique and classified the findings
into five categories: normal, stenosis, degeneration, tear or rupture.

These patients were followed up in the clinic at six weeks and three months following tenography, and those
found not to have improved symptoms were offered surgery for peroneal tendon exploration and repair. The
intraoperative findings of patients who proceeded with the surgery were compared with their MRI and
peroneal tenography findings to determine the accuracy of these investigations. The intraoperative findings
were classified into three categories: peroneal tendon constriction, tenosynovitis or tendon tears.

Patient demographics were analysed for categorical variables. For the purpose of statistical analysis, the
different sets of variables from the MRI, tenography and surgical findings were divided into normal and
abnormal. Fischer's exact test was used to analyse the data comparing the MRI and tenography findings to
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the intraoperative findings. Pain relief post-MRI and tenography with intraoperative findings were analysed,
and the differences were regarded as statistically significant when p < 0.05 [19].

Results
This study group comprised 27 patients (females (N=20); Males (N=7)) who underwent peroneal tenography
over a period of 6 years between January 2015 and March 2021. The median age of the cohort was 50 years,
with a range from 29 to 80 years. Females underwent peroneal tenography approximately three times more
often than males. The mean BMI of the cohort was 31.9. From the MRI report of the patients pre-procedure,
normal MRI was reported in 48% of cases. Normal tenography findings were found in one-third of the cases,
and 60% of cases were noted to have stenosis, which was indicated by constriction to the flow of the contrast
material. Fourteen patients who did not have resolution of symptoms went on to have surgical management.
In these 14 patients, the surgical diagnosis was found to be peroneal tear/split, mainly peroneus brevis (5
patients), tendon constriction (5 patients) and tenosynovitis (4 patients). None of these 14 patients were
found to have normal tendons. These findings are displayed in Tables 1-3.

MRI classification Number of patients (n =27)

Tendinosis/tendinopathy without tear 7

Tendinosis/tendinopathy with tear 7

Normal MRI 13

TABLE 1: MRI classification of patients included in the study
Breakdown of MRI findings for included patients categorised into normal, peroneal tendon tear and no tear

Tenography Classification Number of Patients (n =27)

Stenosis 16

Longitudinal split/degeneration 2

Normal 9

TABLE 2: Tenography classification of patients included in the study
Tenography findings categorised into normal, peroneal tendon stenosis and peroneal tendon split or degeneration

Intraoperative Diagnosis Number of Patients (n =14)

Tear/Split 5

Constriction 5

Tenosynovitis only 4

TABLE 3: Intraoperative diagnosis of patients who had surgical management
Intraoperative findings categorised into peroneal tear or split, constriction and tenosynovitis only. 

A significant statistical correlation was noted between tenography and surgical diagnosis, indicating that its
findings matched with the intraoperative findings (p=0.033), as seen in Figure 1. There could be a possibility
of the data being skewed due to recall bias. This was because the surgeons performing the operation were
aware of the peroneal tenography and MRI report prior to the procedure. Table 4 displays a comparison
between the findings from peroneal tenography and intraoperative findings.
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FIGURE 1: Relationship between MRI findings, tenography findings and
intraoperative findings

 Intraoperative Findings  

Tenography Findings Abnormal Normal Total

Abnormal 11 0 11

Normal 1 2 3

Total 12 2 14

TABLE 4: Statistical comparison of tenography and intraoperative findings
Tenography findings had a low rate of false positives and false negatives (Fischer's exact test p=0.033).

Importantly, the correlation of the MRI findings with the intraoperative findings among the cohort was not
statistically significant. This indicated poor reliability of MRI compared to peroneal tenography to confirm
the diagnosis (p=1). Table 5 demonstrates the statistical comparison between MRI and intraoperative
findings.
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 Intraoperative Findings  

MRI Findings Abnormal Normal Total

Abnormal 8 2 10

Normal 4 0 4

Total 12 2 14

TABLE 5: Statistical comparison of MRI and intraoperative findings
All normal findings noted in MRIs from the cohort of participants were found to be false positives (Fischer's exact test p=1).

Pain relief was found to be an added benefit of peroneal tenography. Fifty-six per cent (56%) of patients who
underwent peroneal tenography reported partial to good pain relief. Table 6 shows the therapeutic effect of
peroneal tenography for the cohort.

Pain relief post tenography Number of patients (n=27) Percentage

No relief 12 44%

Partial relief 4 15%

Good relief 11 41%

TABLE 6: Pain relief at eight weeks following peroneal tenography
Fifty-six per cent (56%) of patients had partial to good pain relief 8 weeks following peroneal tenography.

When the tenography diagnosis was compared with the level of pain relief reported, no significant
correlation was found (p=1). Table 7 compares the pain relief reported by patients to their individual
tenography findings.

 Tenography Findings  

 Abnormal Normal Total

Pain relief    

Good to partial Relief 10 5 15

No relief 8 4 12

Total 18 9 27

TABLE 7: Statistical comparison of pain relief and tenography findings
Patients were more likely to have a partial to good extent of pain relief following peroneal tenography from both normal and abnormal tenography findings.

Among patients who had an abnormal finding in their tenography, their pain following the procedure was as
follows: eight patients reported no relief, three reported partial relief and seven reported good relief. In
patients with normal tenography findings, four patients reported having no relief, one patient had partial
relief and four patients reported good pain relief. From this, it is noted that peroneal tenography provided
good to partial pain relief for approximately two-thirds of the cohort. Tables 8, 9 display the therapeutic
effect of peroneal tenography in patients with normal and abnormal findings, respectively.
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Pain relief post abnormal tenography Percentage (Number of patients), n=18

No relief 45% (8)

Partial relief 17% (3)

Good relief 38% (7)

TABLE 8: Pain relief in patients with abnormal tenography
Fifty-six per cent (56%) of patients reported some extent of pain relief following abnormal peroneal tenography findings.

Pain relief post normal tenography Percentage (number of patients), n=9

No relief 45% (4)

Partial relief 10% (1)

Good relief 45% (4)

TABLE 9: Pain relief in patients with normal tenography
Fifty-five percent (55%) of patients reported some extent of pain relief following normal peroneal tenography findings.

Patients with persisting lateral ankle pain after tenography were offered surgery to identify and treat the
pathology. Patients with abnormal tenography findings were more likely to undergo peroneal surgery (61%)
compared to patients with normal findings (11%). All of the patients who underwent surgery had good to
excellent outcomes, and there were no post-operative complications reported up to the point of being
discharged from follow-up, which was 12 months. Table 10 shows the percentage of patients who proceeded
with surgery based on their pain relief post tenography. Tables 11, 12 compare the number of patients who
proceeded to surgical management in those with normal and abnormal tenography findings, respectively,
based on their pain relief. 

Pain relief post tenography (Number of patients) Proceeded with surgery (%)

No relief (12) 84%

Partial relief (4) 50%

Good relief (11) 17%

TABLE 10: Comparison between the pain relief post tenography and percentage of patients who
proceeded with surgery
Eighty-four per cent (84%) of patients with no pain relief, 50% with partial pain relief and 17% with good pain relief following peroneal tenography
proceeded with surgical management of their pain.
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Pain relief in ABNORMAL tenography findings Number of patients Number of patients proceeding to surgery (percentage)

No relief 8 8 (100%)

Partial relief 3 2 (67%)

Good relief 7 3 (43%)

TABLE 11: Percentage of patients proceeding with surgery in those with abnormal tenography
findings in accordance to their pain relief report
One-hundred per cent (100%) of patients with no pain relief, 67% of patients with partial pain relief and 43% of patients with good pain relief following
abnormal peroneal tenography findings proceeded to surgical management of their symptoms.

Pain relief in NORMAL tenography findings Number of patients Number of patients proceeding to surgery (percentage)

No relief 4 1 (25%)

Partial relief 1 0 (0%)

Good relief 4 0 (0%)

TABLE 12: Percentage of patients proceeding with surgery in those with normal tenography
findings in accordance with their pain relief report
Twenty-five per cent (25%) of patients with no pain relief and normal peroneal tenography findings proceeded to surgical management of their symptoms.

Discussion
Lateral ankle pain has been found to be one of the most common presenting complaints in patients following
inversion injuries to their ankles. In this patient cohort, there should be a high index of suspicion for
peroneal tendon injury due to the mechanism of injury [20]. If left untreated, it could lead to chronic
peroneal injuries, which would result in ankle instability, thus resulting in severe disability and disrupting
the quality of life. Despite having imaging modalities, such as MRI and ultrasound scans, it has been proven
to be challenging to accurately identify peroneal tendon injuries in these patients [21].

This study offered these patients peroneal tenography as an intermediary solution prior to suggesting
surgical intervention. Although the study was unable to statistically demonstrate the therapeutic value of
peroneal tenography, it found that there was a significant proportion of patients who benefited in terms of
pain relief following tenography. Peroneal tenography did not increase the complexity of surgical
management, but instead, it provided surgeons a better understanding of their patients’ condition prior to
the operation.

Although peroneal tenography has significant benefits, as mentioned above, its risks should not be
overlooked either. Although only a small percentage, these risks include infection, nerve block, bleeding,
tendon injury, hypopigmentation and contrast allergy, and nephropathy [22]. There have been case reports
published in which tendon degeneration and rupture were reported following injection of steroid into the
tendon itself [23]. Steroids are believed to cause tendon degeneration by inhibiting tendon repair and
delaying the healing of the tendon sheath due to the collagen fragmentation and biochemical changes
caused [24]. 

In an attempt to prevent tendon damage, steroids were injected into the space within the tendon sheath
after confirming the position of the needle by contrast and radiographs in this study. Dilution of contrast
was observed following the steroid and local anaesthetic injection, which reconfirmed the position of the
needle in the space. This enabled the minimisation of the risk of tendon rupture or further degeneration. A
study by Jaffee et al., in 2001, reported only one case of tibialis posterior tendon rupture out of the 111 ankle
tenography cases that were conducted [11]. In this study, there were no complications noted following
peroneal tenography.

This study was unique, as it compared the effectiveness of MRI and peroneal tenography with the surgical
diagnosis of patients, which is the gold standard to identify peroneal tendon pathology [25]. The study found
that 48% of the cohort had normal MRI, but only 33% went on to have normal tenography. MRI
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demonstrated a similar incidence of tendinosis with tear and without tear (26%) to the tenography findings.
However, stenosing tenosynovitis was found to be more accurately diagnosed by peroneal tenography (60%),
and these patients were found to be more likely to undergo surgical management (10 out of 16 patients).

The different terms used in the MRI and tenography reports were noted and grouped to be better compared
with intraoperative findings in an attempt to reduce the observational error. Although there was a
possibility of intra- and inter-observer variability in tenography reporting and intra-operative findings, a
clear demarcation was observed between the normal and abnormal findings in tenography when compared
to MRI. This showed that tenography produced a better overview for surgical planning with the higher
sensitivity of results.

The study observed good pain relief in 41% of the patients who underwent peroneal tenography compared to
46% of patients in the study done by Jaffee et al. in 2001 [11]. Although no statistical correlation was noted
between tenography and pain relief, good to partial pain relief was reported in more than half of the patients
who underwent tenography. It was also identified that patients with abnormal tenography findings required
more surgical management of their symptoms than those with normal findings (62% vs 12.5%). This
highlights that peroneal tenography is a sensitive investigation modality to help determine patients who
would benefit from surgery. It has been reported previously that tenography provided a more consistent
diagnosis as compared to MRI [26]. The sensitivity and specificity of peroneal tenography as a diagnostic and
therapeutic modality make it a useful adjunct prior to surgical management, especially in cases where there
is doubt in the diagnosis.

This study found a sensitivity of 92% for peroneal tenography in diagnosing peroneal pathology. Previous
studies have found preoperative MRI to only have a sensitivity of 61.11% in diagnosing peroneal pathology
[27]. This proves that surgeons should be more cautious when ruling out peroneal pathology in patients with
chronic lateral ankle pain who have a normal MRI but have not had a tenography [27].

Other studies that have found MRI to have a sensitivity of 83.9% to identify peroneal pathology have also
found that this percentage dropped significantly to 54.5% for identifying peroneal tears [12]. The sensitivity
of MRI to identify peroneal tendon pathologies in this study was found to be 67%, which is in keeping with
previous studies. There is an associated risk of radiation to the surgeons in performing peroneal tenography
as compared to MRI or ultrasound. Ultrasound-guided peroneal sheath corticosteroid injection is a safe,
non-invasive alternative to peroneal tenography for the diagnosis and treatment of peroneal tendon
disorders. However, the diagnosis of peroneal tendon dislocation and tendinopathy using ultrasound has
been found not to be very helpful in the diagnosis of stenosing tenosynovitis [28].

The diagnostic test to identify peroneal tendon pathology was conducted by instilling contrast material into
the tendon sheath. This study was able to demonstrate the extrinsic compression or displacement of
peroneal tendons following calcaneus fractures as a source of pain. It showed the ability to selectively
anaesthetize the peroneal tendon sheath via proximal injection into the tendon sheath. Although this
technique was considered to be a useful method to diagnose peroneal tendon disorders, it has been
previously found that extravasation of contrast material and incomplete sheath filling could produce up to
10% false positive and 5% false negative results [28-29].

A prospective study carried out by Bleichrodt et al. in 1989 to assess the value of tenography in peroneal
tendons for the diagnosis and classification of lateral ankle ligament ruptures found that tenography was
reliable in the diagnosis of these tendon ruptures. Tenography was found to have a sensitivity of 88% and a
specificity of 87-94% [13]. The positive predictive value of tenography in combination with arthrography was
found to be 100% for the diagnosis of lateral ankle ligament ruptures. The findings from previous studies,
along with the findings of the current study, indicate that peroneal tenography is a reliable method to
diagnose lateral ankle ligament injuries.

Strengths and limitations
This study capitalised on the usefulness of the peroneal tenography procedure to identify and treat peroneal
tendon disorders. Considering the sparse literature available surrounding this procedure, the applicability of
peroneal tenography in the diagnosis of peroneal tendon pathology was clearly demonstrated. There was a
trend for significant pain relief post procedure, although not statistically significant.

The study was limited by its single-centre design and small sample size. Out of the total sample size of 27,
only half the cohort underwent surgery, making it difficult to draw significant conclusions owing to the
small sample size. This study did not investigate ankle MRI with suspicion of peroneal tendon injuries which
might have improved by physiotherapy. Data for MRI and peroneal tenography were retrieved from the
written report instead of a blinded review of images and saved radiographs by standardised musculoskeletal
radiologists and foot and ankle surgeons, respectively. Although the outcome was reported in terms of pain
relief, the study could have been improved by assessing functionality using a foot and ankle scoring system
such as the American Orthopaedic Foot and Ankle Society Score [30].
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A recommendation for future research will be that the diagnostic and therapeutic comparison of ultrasound
and peroneal tenography has not been explored yet, which could help combine the merits of both techniques
for the early management of peroneal tendon disorders. Although there are few case series about the use of
platelet-rich plasma in the treatment of peroneal tendinopathy, randomised control trials should be
conducted to ascertain its clinical efficacy.

Conclusions
Peroneal tenography is a safe procedure that can be performed under local anaesthetic in the theatre setting
with available inventories, including image intensifiers. This could help reduce the incidence of surgery in
patients with chronic ankle pain and could be applied in clinical practice for better patient outcomes. This
study found that peroneal tenography was more sensitive and specific than MRI to identify peroneal
pathology when compared to intraoperative findings. It also found that peroneal tenography was
therapeutically effective for pain management. These findings indicate that peroneal tenography should be
highly considered as an intermediary modality prior to surgery when MRI is inconclusive or vague.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Acquisition, analysis, or interpretation of data:  Hariprasath Kanesan, Sandeep Munshi, Ranjith Nair,
Rajiv Nair, Aditya Soni, Vaisakh Reghuram, Sivasankaran Munuswamy, Nadeem Baqai

Drafting of the manuscript:  Hariprasath Kanesan, Aditya Soni, Sivasankaran Munuswamy

Critical review of the manuscript for important intellectual content:  Hariprasath Kanesan, Sandeep
Munshi, Ranjith Nair, Rajiv Nair, Vaisakh Reghuram, Nadeem Baqai

Concept and design:  Sandeep Munshi, Ranjith Nair, Rajiv Nair

Disclosures
Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Research and Development Department, University Hospitals of Morecambe Bay
NHS Foundation Trust issued approval Not applicable. This study did not involve any physical, psychological
or financial harm to the participants. Appropriate consent was obtained from all patients involved in this
study, and approval for this study was obtained from the ethics committee of Morecambe Bay Trust. Data
collection was started after obtaining ethical clearances and approval from the institute. Animal subjects:
All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
Research data were protected at all stages of this study, starting from the process of data collection to
publication. The data for this study was collected from secure trust intranet computers after obtaining the
required permission from the Trust. Data collected from the laptops and computers were in line with the
rules of the General Data Protection Regulation. The identity of the patients was kept confidential by
removing the patient identifiers, which included names, patient identifying numbers and date of birth. Any
help obtained through the course of the research was recognized and mentioned with accurate references.

References
1. Waterman BR, Owens BD, Davey S, Zacchilli MA, Belmont PJ Jr: The epidemiology of ankle sprains in the

United States. J Bone Joint Surg Am. 2010, 92:2279-84. 10.2106/JBJS.I.01537
2. Bridgman SA, Clement D, Downing A, Walley G, Phair I, Maffulli N: Population based epidemiology of ankle

sprains attending accident and emergency units in the West Midlands of England, and a survey of UK
practice for severe ankle sprains. Emerg Med J. 2003, 20:508-10. 10.1136/emj.20.6.508

3. Hosack T, Perkins O, Bleibleh S, Singh R: Snapping ankles: peroneal tendon subluxation and dislocation . Br
J Hosp Med (Lond). 2023, 84:1-7. 10.12968/hmed.2022.0257

4. van Dijk PA, Kerkhoffs GM, Chiodo C, DiGiovanni CW: Chronic disorders of the peroneal tendons: current
concepts review of the literature. J Am Acad Orthop Surg. 2019, 27:590-8. 10.5435/JAAOS-D-18-00623

5. Philbin TM, Landis GS, Smith B: Peroneal tendon injuries. J Am Acad Orthop Surg. 2009, 17:306-17.

 

2025 Munshi et al. Cureus 17(4): e81742. DOI 10.7759/cureus.81742 9 of 10

https://dx.doi.org/10.2106/JBJS.I.01537
https://dx.doi.org/10.2106/JBJS.I.01537
https://dx.doi.org/10.1136/emj.20.6.508
https://dx.doi.org/10.1136/emj.20.6.508
https://dx.doi.org/10.12968/hmed.2022.0257
https://dx.doi.org/10.12968/hmed.2022.0257
https://dx.doi.org/10.5435/JAAOS-D-18-00623
https://dx.doi.org/10.5435/JAAOS-D-18-00623
https://journals.lww.com/jaaos/abstract/2009/05000/peroneal_tendon_injuries.5.aspx


6. Walt J, Massey P: Peroneal Tendon Syndromes. StatPearls [Internet], Treasure Island (FL); 2025.
7. Eckert WR, Davis EA Jr: Acute rupture of the peroneal retinaculum . J Bone Joint Surg Am. 1976, 58:670-2.
8. Ferran NA, Maffulli N, Oliva F: Management of recurrent subluxation of the peroneal tendons . Foot Ankle

Clin. 2006, 11:465-74. 10.1016/j.fcl.2006.06.002
9. Dombek MF, Lamm BM, Saltrick K, Mendicino RW, Catanzariti AR: Peroneal tendon tears: a retrospective

review. J Foot Ankle Surg. 2003, 42:250-8.
10. Taljanovic MS, Alcala JN, Gimber LH, Rieke JD, Chilvers MM, Latt LD: High-resolution US and MR imaging

of peroneal tendon injuries. Radiographics. 2015, 35:179-99. 10.1148/rg.351130062
11. Jaffee NW, Gilula LA, Wissman RD, Johnson JE: Diagnostic and therapeutic ankle tenography: outcomes and

complications. AJR Am J Roentgenol. 2001, 176:365-71. 10.2214/ajr.176.2.1760365
12. Park HJ, Cha SD, Kim HS, et al.: Reliability of MRI findings of peroneal tendinopathy in patients with lateral

chronic ankle instability. Clin Orthop Surg. 2010, 2:237-43. 10.4055/cios.2010.2.4.237
13. Bleichrodt RP, Kingma LM, Binnendijk B, Klein JP: Injuries of the lateral ankle ligaments: classification with

tenography and arthrography. Radiology. 1989, 173:347-9. 10.1148/radiology.173.2.2798866
14. Palmer DG: Tendon sheaths and bursae involved by rheumatoid disease at the foot and ankle . Australas

Radiol. 1970, 14:419-28. 10.1111/j.1440-1673.1970.tb02925.x
15. Eichelberger RP, Lichtenstein P, Brogdon BG: Peroneal tenography. JAMA. 1982, 247:2587-91.
16. Schreibman KL, Gilula LA: Ankle tenography. A therapeutic imaging modality . Radiol Clin North Am. 1998,

36:739-56.
17. Danna NR, Brodsky JW: Diagnosis and operative treatment of peroneal tendon tears . Foot Ankle Orthop.

2020, 5:2473011420910407. 10.1177/2473011420910407
18. Swift A: The importance of assessing pain in adults . Nurs Times. 2015, 111:12-4, 16-7.
19. Bangdiwala SI: Understanding significance and p-values. Nepal J Epidemiol. 2016, 6:522-4.

10.3126/nje.v6i1.14732
20. Demetracopoulos CA, Vineyard JC, Kiesau CD, Nunley JA 2nd: Long-term results of debridement and

primary repair of peroneal tendon tears. Foot Ankle Int. 2014, 35:252-7. 10.1177/1071100713514565
21. Huuskonen M, Borkmann S, Bengtsson A, Sobecki P, Józwiak R, Solidakis N, Szaro P: Radiological features

accompanying peroneus brevis split rupture revealed on magnetic resonance imaging - a cohort study. J Foot
Ankle Res. 2023, 16:10. 10.1186/s13047-023-00604-4

22. Na JB, Bergman AG, Oloff LM, Beaulieu CF: The flexor hallucis longus: tenographic technique and
correlation of imaging findings with surgery in 39 ankles. Radiology. 2005, 236:974-82.
10.1148/radiol.2362040835

23. Yamada K, Masuko T, Iwasaki N: Rupture of the flexor digitorum profundus tendon after injections of
insoluble steroid for a trigger finger. J Hand Surg Eur Vol. 2011, 36:77-8. 10.1177/1753193410382377

24. Lu H, Yang H, Shen H, Ye G, Lin XJ: The clinical effect of tendon repair for tendon spontaneous rupture
after corticosteroid injection in hands: a retrospective observational study. Medicine (Baltimore). 2016,
95:e5145. 10.1097/MD.0000000000005145

25. Melville DM, Taljanovic MS, Gimber LH, Miller M, Ahmad A, Sepich D, Latt LD: Comparison of ultrasound
and MRI with intraoperative findings in the diagnosis of peroneal tendinopathy, tears, and subluxation. J
Clin Med. 2024, 13:740. 10.3390/jcm13030740

26. Bhattacharyya A, Raman R: Mal-united fracture of calcaneum treated with lateral decompression .
Mymensingh Med J. 2013, 22:148-56.

27. Hudson PW, de Cesar Netto C, Araoye IB, Jones CW, Bergstresser SL, Shah A: Preoperative assessment of the
peroneal tendons in lateral ankle instability: examining clinical factors, magnetic resonance imaging
sensitivity, and their relationship. J Foot Ankle Surg. 2019, 58:208-12. 10.1053/j.jfas.2018.07.008

28. Fram BR, Rogero R, Fuchs D, Shakked RJ, Raikin SM, Pedowitz DI: Clinical outcomes and complications of
peroneal tendon sheath ultrasound-guided corticosteroid injection. Foot Ankle Int. 2019, 40:888-94.
10.1177/1071100719847629

29. Mizel MS, Michelson JD, Newberg A: Peroneal tendon bupivacaine injection: utility of concomitant
injection of contrast material. Foot Ankle Int. 1996, 17:566-8. 10.1177/107110079601700911

30. Van Lieshout EM, De Boer AS, Meuffels DE, Den Hoed PT, Van der Vlies CH, Tuinebreijer WE, Verhofstad
MH: American Orthopaedic Foot and Ankle Society (AOFAS) ankle-hindfoot score: a study protocol for the
translation and validation of the Dutch language version. BMJ Open. 2017, 7:e012884.

31. Beauchamp T, Childress J: Principles of biomedical ethics: marking its fortieth anniversary . Am J Bioeth.
2019, 19:9-12. 10.1080/15265161.2019.1665402

 

2025 Munshi et al. Cureus 17(4): e81742. DOI 10.7759/cureus.81742 10 of 10

https://www.ncbi.nlm.nih.gov/books/NBK544354/
https://pubmed.ncbi.nlm.nih.gov/932065/
https://dx.doi.org/10.1016/j.fcl.2006.06.002
https://dx.doi.org/10.1016/j.fcl.2006.06.002
https://www.jfas.org/article/S1067-2516(03)00314-4/abstract
https://dx.doi.org/10.1148/rg.351130062
https://dx.doi.org/10.1148/rg.351130062
https://dx.doi.org/10.2214/ajr.176.2.1760365
https://dx.doi.org/10.2214/ajr.176.2.1760365
https://dx.doi.org/10.4055/cios.2010.2.4.237
https://dx.doi.org/10.4055/cios.2010.2.4.237
https://dx.doi.org/10.1148/radiology.173.2.2798866
https://dx.doi.org/10.1148/radiology.173.2.2798866
https://dx.doi.org/10.1111/j.1440-1673.1970.tb02925.x
https://dx.doi.org/10.1111/j.1440-1673.1970.tb02925.x
https://pubmed.ncbi.nlm.nih.gov/7069929/
https://www.sciencedirect.com/science/article/abs/pii/S0033838905700592?via%3Dihub
https://dx.doi.org/10.1177/2473011420910407
https://dx.doi.org/10.1177/2473011420910407
https://pubmed.ncbi.nlm.nih.gov/26647478/
https://dx.doi.org/10.3126/nje.v6i1.14732
https://dx.doi.org/10.3126/nje.v6i1.14732
https://dx.doi.org/10.1177/1071100713514565
https://dx.doi.org/10.1177/1071100713514565
https://dx.doi.org/10.1186/s13047-023-00604-4
https://dx.doi.org/10.1186/s13047-023-00604-4
https://dx.doi.org/10.1148/radiol.2362040835
https://dx.doi.org/10.1148/radiol.2362040835
https://dx.doi.org/10.1177/1753193410382377
https://dx.doi.org/10.1177/1753193410382377
https://dx.doi.org/10.1097/MD.0000000000005145
https://dx.doi.org/10.1097/MD.0000000000005145
https://dx.doi.org/10.3390/jcm13030740
https://dx.doi.org/10.3390/jcm13030740
https://pubmed.ncbi.nlm.nih.gov/23416823/
https://dx.doi.org/10.1053/j.jfas.2018.07.008
https://dx.doi.org/10.1053/j.jfas.2018.07.008
https://dx.doi.org/10.1177/1071100719847629
https://dx.doi.org/10.1177/1071100719847629
https://dx.doi.org/10.1177/107110079601700911
https://dx.doi.org/10.1177/107110079601700911
https://bmjopen.bmj.com/content/7/2/e012884
https://dx.doi.org/10.1080/15265161.2019.1665402
https://dx.doi.org/10.1080/15265161.2019.1665402

	Diagnostic and Therapeutic Role of Peroneal Tenography in Chronic Peroneal Disorders: A Service Evaluation
	Abstract
	Purpose
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	TABLE 1: MRI classification of patients included in the study
	TABLE 2: Tenography classification of patients included in the study
	TABLE 3: Intraoperative diagnosis of patients who had surgical management
	FIGURE 1: Relationship between MRI findings, tenography findings and intraoperative findings
	TABLE 4: Statistical comparison of tenography and intraoperative findings
	TABLE 5: Statistical comparison of MRI and intraoperative findings
	TABLE 6: Pain relief at eight weeks following peroneal tenography
	TABLE 7: Statistical comparison of pain relief and tenography findings
	TABLE 8: Pain relief in patients with abnormal tenography
	TABLE 9: Pain relief in patients with normal tenography
	TABLE 10: Comparison between the pain relief post tenography and percentage of patients who proceeded with surgery
	TABLE 11: Percentage of patients proceeding with surgery in those with abnormal tenography findings in accordance to their pain relief report
	TABLE 12: Percentage of patients proceeding with surgery in those with normal tenography findings in accordance with their pain relief report

	Discussion
	Strengths and limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


