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Abstract
Background
Morton’s neuroma is a common cause of forefoot pain, typically occurring in the third metatarsal space and
characterized by symptomatic nerve compression. This condition often leads to significant functional
impairment, affecting weight-bearing activities and limiting appropriate footwear due to pain and
discomfort.

Objective
This study aims to evaluate the outcomes of conservative interventional treatment for Morton’s neuroma,
specifically focusing on corticosteroid injections.

Methodology
We reviewed 10 cases of Morton’s neuroma in the field of physical medicine and rehabilitation. The average
age of the patients was 45 years, with a higher prevalence among females. Diagnoses were confirmed
through clinical assessment and ultrasound imaging.

Results
All 10 patients (100%) received conservative interventional treatment with corticosteroid injections. This
approach effectively alleviated symptoms in 9 out of 10 patients (90%). Surgical options were considered
only if symptoms did not improve with this treatment.

Conclusions
All 10 patients (100%) were treated with corticosteroid injections, which alleviated symptoms in 9 out of 10
patients (90%). Surgical options were considered only if this treatment was insufficient. This analysis
highlights the effectiveness of this approach as a first-line management strategy for Morton’s neuroma.

Categories: Pain Management, Physical Medicine & Rehabilitation, Orthopedics
Keywords: corticosteroid injection, extracorporeal shock wave, forefoot pain, metatarsalgia, mulder's sign, radio
frequency, surgical nerve decompression, tingling or numbness, ultrasound imaging

Introduction
Morton’s neuroma is a benign disorder that occurs in the third intermetatarsal space of the foot and is
characterized by degeneration and fibrosis of the plantar nerve [1]. First described by physician Thomas G.
Morton in 1876 [2], this condition results from the compression of the common and proper digital nerves,
leading to symptoms such as burning, tingling, or numbness.

Epidemiological studies suggest that Morton’s neuroma affects approximately 30% to 33% of individuals
with foot pain and is more prevalent in women aged 25 to 55 years [3]. Diagnosis is typically based on a
comprehensive clinical evaluation and detailed patient history [4], with confirmation often supported by
imaging modalities, including radiography to exclude other pathologies and ultrasound and magnetic
resonance imaging [5].

Treatment options include conservative measures such as nonsteroidal anti-inflammatory drugs (NSAIDs),
physical therapy, orthotic devices, corticosteroid injections, sclerosing agents, shock wave therapy, and
radiofrequency ablation (RFA), which are effective in approximately 85% of cases [6]. Surgical intervention is
considered when conservative treatments fail to provide adequate relief [7].
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The aim of this study is to review the clinical presentations, diagnostic methods, and treatment options for
Morton’s neuroma, drawing from both our clinical experience and a comprehensive review of the current
medical literature.

Materials And Methods
Study design and setting
This retrospective study was conducted at CHU Mohammed VI, Oujda, in the Department of Physical
Medicine and Rehabilitation, from May 13, 2023, to October 16, 2023. It included 10 patients diagnosed with
Morton’s neuroma, each evaluated and managed according to the department’s clinical protocols.

Inclusion criteria
Patients were eligible for inclusion based on their management within the Department of Physical Medicine
and Rehabilitation and fulfillment of the diagnostic criteria for Morton’s neuroma. The diagnosis was
confirmed through a clinical evaluation, including the Mulder test, and corroborated by ultrasound imaging.
Furthermore, all patients must have undergone corticosteroid injections administered according to the
facility’s established treatment protocol.

Exclusion criteria
Patients were excluded if their medical records were incomplete, specifically lacking essential information
such as detailed diagnostic results, treatment outcomes, or follow-up data necessary for a thorough analysis.

Data collection and analysis
Medical records were reviewed using a standardized data collection form to ensure systematic gathering of
patient demographics, clinical details, diagnostic results, and treatment information. Data extraction was
performed by the study author to guarantee accuracy. Descriptive and statistical analyses were subsequently
conducted to evaluate treatment effectiveness and patient outcomes, aligning with the research objectives.

Results
In our study, the average age of the patients was 45 years, with a range from 26 to 65 years. The gender
distribution included seven women (70%) and three men (30%), resulting in a male-to-female ratio of 0.43.
As depicted in Figure 1, the majority of our patients were women, suggesting a higher susceptibility to
Morton’s neuroma in females, as evidenced by the significant representation of women in our cohort.

FIGURE 1: Distribution of patients by gender.
This figure illustrates the gender distribution of patients in our study, highlighting the predominance of women (7,
70%) among the cohort.

In this cohort, the majority of cases were on the left side, constituting 60%, while the right side accounted
for 40%. As indicated in Figure 2, this distribution highlights the tendency for Morton’s neuroma to more
frequently affect the left side.
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FIGURE 2: Distribution of patients according to the affected side.
The illustration highlights the laterality of Morton’s neuroma in our study, revealing that the left side was more
frequently affected (6, 60%) than the right (4, 40%).

In our analysis, the third intermetatarsal space was affected in seven cases, representing 70%, while the
second intermetatarsal space was involved in three cases (30%). As shown in Figure 3, this distribution
highlights the predominance of involvement in the third intermetatarsal space.

FIGURE 3: Distribution of patients by intermetatarsal space.
The diagram illustrates the distribution of Morton’s neuroma cases by intermetatarsal space, showing that 70% of
cases occur in the third intermetatarsal space, while 30% are found in the second.

In this assessment, the prevalence of foot types revealed that six patients had a normal foot (60%), three
patients were identified with a flat foot (30%), and one patient exhibited a cavus foot (10%), as presented in
Figure 4. This highlights the predominance of normal foot morphology within the evaluated population.
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FIGURE 4: Classification of patients by foot type.
The chart outlines the distribution of foot types among the affected feet of the patients, with six (60%) presenting a
normal foot, three (30%) having a flat foot, and one (10%) showing a cavus foot, emphasizing the predominance of
a normal foot structure.

Concerning patient histories related to factors contributing to foot conditions. Six patients (60%) reported a
history of wearing tight shoes, while four patients (40%) had experienced foot trauma. Among those with
preexisting conditions, three patients (30%) had additional medical issues such as diabetes and high blood
pressure. Additionally, two patients (20%) were classified as obese, and one patient (10%) had a history of
rheumatic disease, as presented in Table 1. This highlights the diverse factors that may contribute to the
development of Morton’s neuroma.

Medical background Number of cases Percentage

Tight shoes  6  60%

Foot trauma  4  40%

Diabetes  3  30%

Obesity  2  20%

High blood pressure  3  30%

Tobacco  3  30%

Rheumatic disease  1  10%

TABLE 1: Medical backgrounds of patients.
This table summarizes factors contributing to foot conditions. Sixty percent of patients reported wearing tight shoes, and 40% had foot trauma. Among
those with preexisting conditions, 30% had issues like diabetes, 20% were obese, and 10% had rheumatic disease.

In this clinical study, pain was the primary reason for consultation among all patients, leading to significant
activity limitations, including reduced walking distances and changes in footwear. Clinical examination
revealed that all patients experienced discomfort upon palpation of the metatarsophalangeal (MPT) joint.
Additionally, swelling was noted in six cases (60%), decreased sensitivity was observed in five cases (50%),
and tenderness was documented in one case (10%). As detailed in Table 2, these findings demonstrate the
impact of the condition on patients' daily activities and overall quality of life.
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Symptomatic and clinical examination findings Number of cases Percentage

Pain 10 100%

Limitation of activities 10 100%

Adjacent joint swelling  6 60%

Decreased sensitivity in the MPT joint  5 50%

Metatarsophalangeal joint tenderness  1 10%

TABLE 2: Clinical examination results in our series.
The table outlines that every patient reported pain and restricted activities. It further indicates that six (60%) experienced swelling, five (50%) suffered from
decreased sensitivity, and one (10%) had tenderness, highlighting the overall impact of these symptoms on daily living.

MPT, metatarsophalangeal

In the paraclinical assessment, each patient underwent a foot ultrasound, which revealed an abnormality
between the third and fourth metatarsals. The characteristics of this finding, including size and
echogenicity, are significant for diagnosing underlying conditions. Overall, these ultrasound findings are
crucial for guiding further clinical evaluation and management, ensuring timely diagnosis and appropriate
treatment, as described in Figure 5.

FIGURE 5: Ultrasound image showing Morton's neuroma in a patient.
Image Credit: Manare Jaai

The image presents a 7 mm hypoechoic ovoid lesion along the longitudinal axis between the third and fourth
metatarsals. These findings are crucial for diagnosing the underlying conditions affecting the patient.

All patients received medical management, including analgesics, anti-inflammatories, and plantar orthoses
with retro-capital support. Rehabilitation was also part of the treatment plan. However, due to limited
improvement with these measures, local corticosteroid injections under ultrasound guidance were
recommended for all patients, demonstrating significant efficacy in treating Morton's neuroma, as
illustrated in Table 3.
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Type of treatment Number of cases Percentage

Analgesic and anti-inflammatory 10 100%

Orthosis with retro-capital support 10 100%

Physical therapy 10 100%

Ultrasound-guided local corticosteroid infiltration 10 100%

TABLE 3: Treatment approach for patients with Morton's neuroma in our series.
This table outlines the treatment protocol for Morton's neuroma, starting with analgesics, anti-inflammatories, and orthoses. Though initially ineffective, it
highlights the key role of ultrasound-guided corticosteroid injections in significantly improving symptoms.

In assessing the effectiveness of the treatment protocol, a comprehensive evaluation of patient satisfaction
was conducted using a scoring system designed to gauge various aspects of the treatment experience. As
indicated in Table 4, the results show that five patients (50%) were very satisfied, three patients (30%) were
satisfied, and two patients (20%) were somewhat satisfied. Notably, no patients reported being dissatisfied
with the treatment. Additionally, no complications, such as infection, hematoma, or delayed healing, were
detected. The criteria assessed included pain intensity, footwear modification, and activity limitation,
providing a thorough evaluation of the treatment's impact.

 Satisfaction index Number of cases  Percentage

Very satisfied  5 50%

Satisfied  3 30%

Somewhat satisfied  2 20%

Dissatisfied  0  0%

TABLE 4: Treatment outcomes for patients with Morton’s neuroma.
This table displays treatment satisfaction, with five (50%) patients reporting very satisfied, three (30%) satisfied, two (20%) somewhat satisfied, and none
dissatisfied, while assessing pain intensity, footwear modification, and activity limitation.

In this study, we assessed the demographic data of all patients diagnosed with Morton’s neuroma. Table 5
summarizes key information, including age, gender, affected side, foot type, and relevant medical history.
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Patient
ID

Age
(years)

Gender
Affected
side

Affected intermetatarsal
space

Foot
type

Medical history

1 26 Female Right 3rd Normal Foot trauma, tight shoes

2 34 Female Left 3rd Flat Foot trauma

3 38 Female Left 3rd Normal Tight shoes

4 40 Female Left 2nd Flat Tight shoes, diabetes

5 45 Female Left 3rd Normal
Foot trauma, tight shoes, obesity, high blood
pressure

6 45 Female Right 2nd Normal Rheumatic disease, tight shoes, diabetes

7 50 Male Right 3rd Cavus Diabetes, high blood pressure, tobacco

8 52 Female Right 3rd Normal Obesity, diabetes, tight shoes

9 58 Male Left 3rd Normal Tobacco, high blood pressure

10 65 Male Left 2nd Flat Foot trauma, tobacco

TABLE 5: Demographic data of patients with Morton’s neuroma.
The table presents the demographic characteristics of the 10 study patients, highlighting their age, gender, affected side, and relevant medical histories, for
a comprehensive cohort overview.

Discussion
Morton’s neuroma is a neuropathy that most commonly arises in the third intermetatarsal space of the
forefoot, primarily caused by pressure and irritation at the plantar aspect of the transverse intermetatarsal
ligament [8]. First described by Thomas G. Morton in 1876, this condition presents as a distinct and painful
pathology affecting the metatarsal region [9].

The pathophysiology of Morton’s neuroma is commonly attributed to chronic mechanical trauma, leading to
perineural fibrosis and subsequent fibrous enlargement of the affected nerve. This process involves vascular
changes such as arterial degeneration, along with endoneurial edema and axonal degeneration [10].

Morton’s neuroma is notably more prevalent among middle-aged women, with an incidence at least five
times higher in females compared to males [11]. Although the exact prevalence remains poorly defined,
studies suggest a higher predisposition in women. While bilateral involvement is uncommon, the occurrence
of multiple neuromas in different intermetatarsal spaces on the same foot is relatively frequent [12].

Diagnosing Morton’s neuroma primarily relies on clinical evaluation while excluding other pathologies. The
condition is characterized by localized forefoot pain, along with burning, numbness, and tingling in the
third and fourth toes. Symptoms are often exacerbated by weight-bearing activities and direct pressure on
the interdigital nerve. Relief is typically achieved through rest and avoidance of aggravating footwear.
During physical examination, a palpable mass may be detected in approximately one-third of patients, often
accompanied by Mulder’s sign [13-14].

Although Morton’s neuroma is primarily diagnosed through clinical evaluation, imaging techniques such as
radiography, ultrasonography, and magnetic resonance imaging (MRI) can aid in the diagnostic process.

Radiographic imaging is primarily used to exclude differential diagnoses such as avascular necrosis,
osteoarthritis, Freiberg’s disease, and stress fractures. Additionally, this assessment may reveal splaying of
the metatarsals or a small soft-tissue shadow related to the lesion, although these findings are not definitive
for diagnosis [15]. In the studies by Esling et al., all patients underwent weight-bearing X-rays of the foot,
including both anterior-posterior and lateral views, to rule out these conditions [4].

Ultrasonography has become a valuable diagnostic modality due to its cost-effectiveness compared to MRI
and its applicability in various clinical settings. Morton’s neuroma typically appears as a hypoechoic, ovoid
mass oriented parallel to the long axis of the metatarsals and is best visualized in the coronal plane [16-17].
Kankanala and Jain found that ultrasonography has a 91.67% probability of accurately diagnosing plantar
intermetatarsal neuroma. Their study reported a sensitivity of 91.48%, perfect specificity, and a positive
predictive value of 100%. However, the negative predictive value was 20% [18]. In our series, all 10 patients

 

2024 Jaai et al. Cureus 16(12): e75968. DOI 10.7759/cureus.75968 7 of 10

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


underwent ultrasonography to confirm the diagnosis.

MRI is useful for excluding other masses or pathologies in the area but is generally not required for
diagnosing Morton’s neuroma. This condition typically appears as a mass with low signal intensity on both
T1- and T2-weighted sequences, located between or just distal to the MPT joints [14]. The fibrous content of
the neuroma contributes to its distinct appearance, aiding in the differentiation from conditions such as
schwannomas or intermetatarsal bursae, which are typically hyperintense on T2-weighted images [19]. 

Initial treatment of Morton’s neuroma typically emphasizes conservative strategies. These involve reducing
weight-bearing activities, engaging in physical therapy to strengthen the foot and improve gait mechanics,
and modifying footwear, such as low-heeled shoes and metatarsal padding to relieve forefoot pressure.
Orthotic insoles, whether custom-made or over-the-counter, help provide arch support and evenly
distribute pressure across the foot. Additionally, pharmacologic management, including the use of oral
NSAIDs, is employed to reduce inflammation and manage pain [20].

Infiltrative options also play a significant role in treating Morton’s neuroma. These include corticosteroids,
alcohol, phenol [21], botulinum toxin [22], and capsaicin [23]. Among these treatments, corticosteroid
injections are frequently employed due to their effectiveness in providing symptomatic relief, with
improvements in outcome measures typically observed after 12 months [23-24]. A study by Markovic et al.
[25] reported total satisfaction in 38% of patients at nine months following a single injection. In our series,
all 10 patients (100%) received corticosteroid treatment and experienced substantial symptom
improvement.

Furthermore, extracorporeal shock wave therapy has also emerged as a valuable treatment option.
Administered on an outpatient basis, it has demonstrated significant improvement in pain scores for up to
12 weeks, as reported in a randomized, placebo-controlled, double-blind trial involving 25 feet [26].

Another promising treatment modality is RFA, first introduced by Finney et al. in 1989 [27]. A study by Moore
et al. [28] found that 83% of patients achieved complete symptom relief within one month of treatment, with
only one out of 29 patients requiring subsequent surgical excision. This highlights the effectiveness of RFA
as a minimally invasive option for managing Morton’s neuroma.

When conservative management fails to provide adequate symptom relief, surgical approaches for treating
Morton’s neuroma are indicated. These encompass nerve decompression techniques, including neurolysis or
translocation of the affected interdigital nerve, as well as neurectomy, which involves the complete
resection of the affected nerve segment. Common surgical techniques consist of dorsal and plantar
longitudinal incisions, along with approaches like transverse plantar, web-splitting, and Y-incision. The
plantar approach provides direct access to the lesion but may lead to painful scar hypertrophy due to its
location in the weight-bearing forefoot area. In contrast, the dorsal approach involves sectioning the
intermetatarsal ligament, which can avoid a painful weight-bearing scar but may risk missing nerve
branches oriented toward the plantar side, potentially increasing the risk of recurrence [29].

Finally, Barrett and Pignetti described endoscopic decompression of the intermetatarsal nerve in a cadaveric
study, suggesting potential benefits such as smaller incisions, faster recovery, reduced postoperative pain
and swelling, and a lower incidence of hematoma and infection [30]. This technique exemplifies the ongoing
evolution of treatment options for Morton’s neuroma, aiming to improve patient outcomes while
minimizing complications.

This study has several limitations. The retrospective design may introduce selection bias and limit the
generalizability of the findings. The small sample size of 10 patients, while informative, restricts the
statistical power of the results. Variations in treatment protocols and follow-up durations can also impact
outcomes and should be considered when interpreting the findings. Additionally, the reliance on self-
reported satisfaction and symptom relief may introduce subjective bias. Future studies with larger sample
sizes and more robust prospective designs are warranted to validate these results and enhance our
understanding of Morton’s neuroma management.

Conclusions
This study identifies Morton’s neuroma as a prevalent neuropathic condition, particularly affecting the third
intermetatarsal space in middle-aged women. Diagnosis relies primarily on clinical evaluation, with
ultrasound serving as a valuable confirmatory tool. The pathogenesis is likely linked to chronic mechanical
stress or repetitive trauma.

Our findings indicate that corticosteroid injections are effective as a first-line intervention, providing
significant symptomatic relief. Alternative treatments, such as sclerosing agents, shock wave therapy, and
radiofrequency ablation, are available for patients unresponsive to conservative measures, emphasizing the
need for further research in larger cohorts. Surgical options are considered when conservative management
fails, typically involving a dorsal approach for nerve excision or decompression.

 

2024 Jaai et al. Cureus 16(12): e75968. DOI 10.7759/cureus.75968 8 of 10

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


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.

Concept and design:  Manare Jaai

Acquisition, analysis, or interpretation of data:  Manare Jaai, Haytam Mellouki, Ahmed Amine El Oumri

Drafting of the manuscript:  Manare Jaai, Haytam Mellouki

Critical review of the manuscript for important intellectual content:  Manare Jaai, Ahmed Amine El
Oumri

Supervision:  Manare Jaai, Ahmed Amine El Oumri

Disclosures
Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. 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.

References
1. Zanetti M, Ledermann T, Zollinger H, Hodler J: Efficacy of MR imaging in patients suspected of having

Morton's neuroma. AJR Am J Roentgenol. 1997, 168:529-32. 10.2214/ajr.168.2.9016241
2. Morton TG: Clinical Lecture on Cases of Painful Affection of the Foot . Forgotten Books, 2019.
3. Zanetti M, Strehle JK, Zollinger H, Hodler J: Morton neuroma and fluid in the intermetatarsal bursae on MR

images of 70 asymptomatic volunteers. Radiology. 1997, 203:516-20. 10.1148/radiology.203.2.9114115
4. Esling F, Martin JM, Nguyen L: Le Nevrome de Morton: résultats du traitement chirurgical par neurectomie,

à propos de 36 cas revus. e-mémoires de l'Académie Nationale de Chirurgie. 2002, 1:13-6.
5. Biasca N, Zanetti M, Zollinger H: Outcomes after partial neurectomy of Morton's neuroma related to

preoperative case histories, clinical findings, and findings on magnetic resonance imaging scans. Foot Ankle
Int. 1999, 20:568-75. 10.1177/107110079902000906

6. Jain S, Mannan K: The diagnosis and management of Morton's neuroma: a literature review . Foot Ankle
Spec. 2013, 6:307-17. 10.1177/1938640013493464

7. Valisena S, Petri GJ, Ferrero A: Treatment of Morton's neuroma: a systematic review . Foot Ankle Surg. 2018,
24:271-81. 10.1016/j.fas.2017.03.010

8. Ruiz Santiago F, Prados Olleta N, Tomás Muñoz P, Guzmán Álvarez L, Martínez AM: Short term comparison
between blind and ultrasound guided injection in morton neuroma. Eur Radiol. 2019, 29:620-7.
10.1007/s00330-018-5670-1

9. Morton TG: The classic a peculiar and painful affection of the fourth metatarsophalangeal articulation . Clin
Orthop Relat Res. 1979, 142:4-9.

10. Hassouna H, Singh D: Morton's metatarsalgia: pathogenesis, aetiology and current management . Acta
Orthop Belg. 2005, 71:646-55.

11. Santiago FR, Muñoz PT, Pryest P, Martínez AM, Olleta NP: Role of imaging methods in diagnosis and
treatment of Morton's neuroma. World J Radiol. 2018, 10:91-9. 10.4329/wjr.v10.i9.91

12. LiMarzi GM, Scherer KF, Richardson ML, et al.: CT and MR imaging of the postoperative ankle and foot .
Radiographics. 2016, 36:1828-48. 10.1148/rg.2016160016

13. Redd RA, Peters VJ, Emery SF, Branch HM, Rifkin MD: Morton neuroma: sonographic evaluation . Radiology.
1989, 171:415-7. 10.1148/radiology.171.2.2649918

14. Mendicino SS, Rockett MS: Morton's neuroma. Update on diagnosis and imaging . Clin Podiatr Med Surg.
1997, 14:303-11. 10.1016/S0891-8422(23)00981-3

15. Kent K. Wu: Morton's interdigital neuroma: a clinical review of its etiology, treatment, and results . The
Journal of foot and ankle surgery : official publication of the American College of Foot and Ankle Surgeons.
1996, 35:112-88. 10.1016/s1067-2516(96)80027-5

16. Beggs I: Sonographic appearances of nerve tumors . J Clin Ultrasound. 1999 , 27:363-8. 10.1002/(sici)1097-
0096(199909)27:7<363::aid-jcu1>3.0.co;2-7

17. Thomas JL, Blitch EL 4th, Chaney DM, et al.: Diagnosis and treatment of forefoot disorders. Section 3.
Morton's intermetatarsal neuroma. J Foot Ankle Surg. 2009, 48:251-6. 10.1053/j.jfas.2008.12.005

18. Kankanala G, Jain AS: The operational characteristics of ultrasonography for the diagnosis of plantar
intermetatarsal neuroma. J Foot Ankle Surg. 2007, 46:213-7. 10.1053/j.jfas.2007.04.001

19. Timins ME: MR imaging of the foot and ankle . Foot Ankle Clin. 2000, 5:83-101.
20. Thomson L, Aujla RS, Divall P, Bhatia M: Non-surgical treatments for Morton's neuroma: a systematic

 

2024 Jaai et al. Cureus 16(12): e75968. DOI 10.7759/cureus.75968 9 of 10

https://dx.doi.org/10.2214/ajr.168.2.9016241
https://dx.doi.org/10.2214/ajr.168.2.9016241
http://resource.nlm.nih.gov/101266972
https://dx.doi.org/10.1148/radiology.203.2.9114115
https://dx.doi.org/10.1148/radiology.203.2.9114115
https://e-memoire.academie-chirurgie.fr/ememoires/005_2002_1_1_13x16.pdf
https://dx.doi.org/10.1177/107110079902000906
https://dx.doi.org/10.1177/107110079902000906
https://dx.doi.org/10.1177/1938640013493464
https://dx.doi.org/10.1177/1938640013493464
https://dx.doi.org/10.1016/j.fas.2017.03.010
https://dx.doi.org/10.1016/j.fas.2017.03.010
https://dx.doi.org/10.1007/s00330-018-5670-1
https://dx.doi.org/10.1007/s00330-018-5670-1
https://journals.lww.com/clinorthop/fulltext/1979/07000/the_classic__a_peculiar_and_painful_affection_of.2.aspx
http://www.actaorthopaedica.be/assets/2568/02-Hassouna.pdf
https://dx.doi.org/10.4329/wjr.v10.i9.91
https://dx.doi.org/10.4329/wjr.v10.i9.91
https://dx.doi.org/10.1148/rg.2016160016
https://dx.doi.org/10.1148/rg.2016160016
https://dx.doi.org/10.1148/radiology.171.2.2649918
https://dx.doi.org/10.1148/radiology.171.2.2649918
https://dx.doi.org/10.1016/S0891-8422(23)00981-3
https://dx.doi.org/10.1016/S0891-8422(23)00981-3
https://dx.doi.org/10.1016/s1067-2516(96)80027-5
https://dx.doi.org/10.1016/s1067-2516(96)80027-5
https://dx.doi.org/10.1002/(sici)1097-0096(199909)27:7<363::aid-jcu1>3.0.co;2-7
https://dx.doi.org/10.1002/(sici)1097-0096(199909)27:7<363::aid-jcu1>3.0.co;2-7
https://dx.doi.org/10.1053/j.jfas.2008.12.005
https://dx.doi.org/10.1053/j.jfas.2008.12.005
https://dx.doi.org/10.1053/j.jfas.2007.04.001
https://dx.doi.org/10.1053/j.jfas.2007.04.001
http://europepmc.org/abstract/MED/11232083
https://dx.doi.org/10.1016/j.fas.2019.09.009


review. Foot Ankle Surg. 2020, 26:736-43. 10.1016/j.fas.2019.09.009
21. Biz C, Bonvicini B, Sciarretta G, Pendin M, Cecchetto G, Ruggieri P: Digital ischemia after ultrasound-guided

alcohol injection for Morton's syndrome: case report and review of the literature. J Clin Med. 2022,
11:10.3390/jcm11216263

22. Lorenzon P, Rettore C, Scalvi A: Infiltrative therapy of Morton's neuroma: a systematic review of different
treatment options. Acta Biomed. 2022, 92:e2021556. 10.23750/abm.v92iS3.12545

23. Samaila E, Colò G, Rava A, Negri S, Valentini R, Felli L, Magnan B: Effectiveness of corticosteroid injections
in Civinini-Morton's syndrome: a systematic review. Foot Ankle Surg. 2021, 27:357-65.
10.1016/j.fas.2020.05.001

24. Choi JY, Lee HI, Hong WH, Suh JS, Hur JW: Corticosteroid injection for Morton's interdigital neuroma: a
systematic review. Clin Orthop Surg. 2021, 13:266-77. 10.4055/cios20256

25. Markovic M, Crichton K, Read JW, Lam P, Slater HK: Effectiveness of ultrasound-guided corticosteroid
injection in the treatment of Morton's neuroma. Foot Ankle Int. 2008, 29:483-7. 10.3113/FAI-2008-0483

26. Fridman R, Cain JD, Weil L Jr: Extracorporeal shockwave therapy for interdigital neuroma: a randomized,
placebo-controlled, double-blind trial. J Am Podiatr Med Assoc. 2009, 99:191-3. 10.7547/0980191

27. Finney W, Wiener SN, Catanzariti F: Treatment of Morton's neuroma using percutaneous
electrocoagulation. J Am Podiatr Med Assoc. 1989, 79:615-8. 10.7547/87507315-79-12-615

28. Moore JL, Rosen R, Cohen J, Rosen B: Radiofrequency thermoneurolysis for the treatment of Morton's
neuroma. J Foot Ankle Surg. 2012, 51:20-2. 10.1053/j.jfas.2011.10.007

29. Amis JA, Siverhus SW, Liwnicz BH: An anatomic basis for recurrence after Morton's neuroma excision . Foot
Ankle. 1992, 13:153-6. 10.1177/107110079201300307

30. Barrett SL, Pignetti TT: Endoscopic decompression for intermetatarsal nerve entrapment--the EDIN
technique: preliminary study with cadaveric specimens; early clinical results. J Foot Ankle Surg. 1994,
33:503-8.

 

2024 Jaai et al. Cureus 16(12): e75968. DOI 10.7759/cureus.75968 10 of 10

https://dx.doi.org/10.1016/j.fas.2019.09.009
https://dx.doi.org/10.3390/jcm11216263
https://dx.doi.org/10.3390/jcm11216263
https://dx.doi.org/10.23750/abm.v92iS3.12545
https://dx.doi.org/10.23750/abm.v92iS3.12545
https://dx.doi.org/10.1016/j.fas.2020.05.001
https://dx.doi.org/10.1016/j.fas.2020.05.001
https://dx.doi.org/10.4055/cios20256
https://dx.doi.org/10.4055/cios20256
https://dx.doi.org/10.3113/FAI-2008-0483
https://dx.doi.org/10.3113/FAI-2008-0483
https://dx.doi.org/10.7547/0980191
https://dx.doi.org/10.7547/0980191
https://dx.doi.org/10.7547/87507315-79-12-615
https://dx.doi.org/10.7547/87507315-79-12-615
https://dx.doi.org/10.1053/j.jfas.2011.10.007
https://dx.doi.org/10.1053/j.jfas.2011.10.007
https://dx.doi.org/10.1177/107110079201300307
https://dx.doi.org/10.1177/107110079201300307
http://europepmc.org/abstract/MED/7849678

	Retrospective Study of Morton’s Neuroma: Clinical, Paraclinical, and Therapeutic Assessment of 10 Cases
	Abstract
	Background
	Objective
	Methodology
	Results
	Conclusions

	Introduction
	Materials And Methods
	Study design and setting
	Inclusion criteria
	Exclusion criteria
	Data collection and analysis

	Results
	FIGURE 1: Distribution of patients by gender.
	FIGURE 2: Distribution of patients according to the affected side.
	FIGURE 3: Distribution of patients by intermetatarsal space.
	FIGURE 4: Classification of patients by foot type.
	TABLE 1: Medical backgrounds of patients.
	TABLE 2: Clinical examination results in our series.
	FIGURE 5: Ultrasound image showing Morton's neuroma in a patient.
	TABLE 3: Treatment approach for patients with Morton's neuroma in our series.
	TABLE 4: Treatment outcomes for patients with Morton’s neuroma.
	TABLE 5: Demographic data of patients with Morton’s neuroma.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


