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Abstract
Introduction: Neurofibromatosis (NF) is a neurocutaneous syndrome that can affect various organs and systems. 
It is classified as a rare or orphan disease, and its management represents a clinical challenge.
Case presentation: A 33-year-old female patient with malformations in both feet characterized by the presence of 
rapidly growing exophytic masses since the age of 3, who had undergone multiple surgeries for the removal of said 
masses, presented to the Orthopedics Department of a tertiary care hospital in Cali (Colombia) due to lesion recurrence. 
Based on findings from the physical examination and imaging studies, she was diagnosed with neurofibromatosis 
type 1 (NF1), meeting four of the National Institutes of Health diagnostic criteria. After determining that the right 
foot was the most affected, surgical management was initiated with four procedures performed over a period of 
31 days: resection of a giant neurofibroma, resection of residual tumors, amputation of the fourth toe of the right 
foot along with coverage of the plantar surface using a reverse-flow fasciocutaneous flap from the superficial sural 
artery and skin grafts with placement of a hybrid external fixator as a protective measure for the flap and grafts, 
and management of small plantar areas using split-thickness skin grafts. Four months after the last intervention, 
adequate healing and maturation of the flaps and grafts were observed, with no evidence of lesion recurrence, so 
surgery was scheduled for the management of NF1-related lesions on the left foot.
Conclusion. Based on the results obtained in our patient, it could be stated that accurate diagnosis and multidis-
ciplinary management by specialists in orthopedics and trauma surgery and plastic surgery are highly important 
for successfully treating NF1-related lesions in the feet, resulting in satisfactory functional and aesthetic outcomes 
and the subsequent improvement in quality of life.
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Resumen 
Introducción. La neurofibromatosis (NF) es un síndrome neurocutáneo que puede afectar diferentes órganos y 
sistemas. Esta es una enfermedad huérfana-rara y su manejo representa un desafío clínico.
Presentación del caso. Mujer de 33 años con malformación en ambos pies caracterizada por la presencia de masas 
exofíticas de rápido crecimiento desde los 3 años, que había sido sometida a múltiples intervenciones quirúrgicas para 
la resección de estas masas, y que asistió al Servicio de Ortopedia de un hospital de tercer nivel en Cali (Colombia), 
debido a reaparición de las lesiones. A partir de los hallazgos del examen físico y las pruebas imagenológicas, fue 
diagnosticada con NF tipo 1 (presencia de 4 criterios diagnósticos de National Institutes of Health). Luego de determinar 
que el pie derecho era el más afectado, se inició el manejo quirúrgico de las lesiones mediante 4 intervenciones 
quirúrgicas realizadas en un periodo de 31 días: resección de neurofibroma gigante, resección de tumores residuales, 
amputación del cuarto dedo del pie derecho más cubrimiento de la planta del pie con colgajo fasciocutáneo del 
flujo reverso de la arteria sural superficial e injertos de piel con colación de fijador externo híbrido como medida de 
protección del colgajo e injertos, y manejo de pequeñas áreas plantares con injertos de piel de espesor parcial. En 
el cuarto mes posoperatorio se observó cicatrización adecuada, maduración de los colgajos e injertos, sin evidencia 
de recidiva de lesiones, por lo que se indicó programar una cirugía para el manejo de las lesiones por NFT1 del pie 
izquierdo.
Conclusión. Con base en los resultados obtenidos en nuestra paciente, es posible afirmar que el diagnóstico adecuado 
y el manejo multidisciplinario por especialistas en ortopedia y traumatología y en cirugía plástica tienen una gran 
importancia para lograr un tratamiento satisfactorio de las lesiones por NFT1 en pies, obteniendo desenlaces 
funcionales y estéticos adecuados, y una consecuente mejora de la calidad de vida.
Palabras clave: Enfermedades Raras; Neurofibromatosis; Genes de Neurofibromatosis 1; Neurofibroma; Informes 
de Casos (DeCS).
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Introduction

Neurofibromatosis (NF) is a neurocutaneous syndrome characterized by the development 
of tumors of the central or peripheral nervous system, including brain, spinal cord, 
organs, skin, and bones.1 This syndrome has been classified into 3 types: type 1 or von 
Recklinghausen’s disease (NF1), type 2 (NF2), and schwannomatosis (SWN).1 NF1 is the 
most common type of NF and accounts for 96% of cases with a prevalence of 1 in 3 000 
births, followed by NF2 and SWN, which account for 3% (prevalence: 1 in 33 000 - 1 in 
87 410 births) and <1% of cases (incidence: 0.58 per 1 000 000 individuals), respectively.1,2 
Given that NF is an orphan or rare disease,3 in addition to having a serious impact on 
the quality of life of these patients and their families, its treatment is quite challenging.4

NF1 is caused by a loss-of-function mutation in one allele of the NF1 gene, resulting in 
a 50% reduction in neurofibromin activity, a key protein for tumor suppression.2,5 The 
following is the case of a 33-year-old female patient with malformation in both feet 
characterized by giant masses that affected her daily life (i.e., limited gait and difficulties 
in wearing shoes). After being diagnosed with NF1, her lesions in the right foot were 
treated by an interdisciplinary team, achieving satisfactory functional and esthetic 
outcomes, with the consequent improvement in her quality of life. 

Case presentation 

A 33-year-old female patient with malformations in both feet since the age of three attended 
the Orthopedics Service of a tertiary care university hospital in Cali, Colombia, in December 
2022 due to rapidly growing lesions in both feet. The lesions were characterized by the 
presence of painful and rapidly growing exophytic masses mainly on the toes, forefoot, 
and hindfoot, which limited functionality and caused an antalgic gait. The patient had 
undergone multiple surgical interventions for their resection, including partial amputation 
of the fourth toe and hallux of the right foot and amputation of the fourth toe of the left 
foot in 2011 and 2014 (histopathologic findings compatible with giant exophytic fibroma 
and plantar keratoderma, respectively, without a definitive diagnosis). 
On physical examination, multiple large lesions generating bilateral deformity were 
observed, affecting the entire sole of both feet, as well as the 1st-4th toes of the left foot 
and the 1st-3rd toes and hallux of the right foot (Figure 1). Given these findings, X-rays 
(Figure 2) and nuclear magnetic resonance (Figure 3) were performed, with findings 
compatible with NF1. This diagnosis was confirmed based on the diagnostic criteria 
established by the National Institute of Health (NIH)6 (fulfillment of 4 criteria). Since 
the right foot was the most affected in terms of symptomatology and functional deficit, 
it was decided to perform the resection of the masses first in this foot.

Figure 1. Large lobulated exophytic masses on almost the entire sole of both feet, on toes 1st-4th 

of the left foot and toes 1st-3rd and hallux of the right foot. 
Source: Image obtained while treating the patient.
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Figure 2. X-rays of both feet. Multiple solid nodules are observed in soft tissues adjacent to the 
toes and in the heel. A. Anteroposterior view. B and C. Lateral views.
Source: Image obtained while treating the patient.

Figure 3. Nuclear magnetic resonance of the right foot. Asymmetric, voluminous, and lobulated 
cutaneous masses are observed, involving mainly the midfoot and hindfoot, with no signs of 
involvement of deep structures. Some sequences show an appearance similar to a fatty tumor.
Source: Image obtained while treating the patient.

Surgical procedures 

In the first surgery, performed 3 months after confirming the NF1 diagnosis, the giant 
neurofibroma of the right foot (approximately 2kg) was resected, exposing the posteroinferior 
calcaneal eminence and obtaining a healthy and mostly intact plantar fascia over most 
of its surface (Figure 4A). After verifying that adequate hemostasis had been achieved, 
vacuum-assisted closure therapy and bulking dressing were performed (Figure 4B). No 
complications occurred during the procedure or in the immediate postoperative period. 

Figure 4. Intraoperative and postoperative images of the first surgery. A. Complete resection of 
giant neurofibroma. B. Bulky dressing and vacuum-assisted closure system.
Source: Image obtained while treating the patient.

https://doi.org/10.58814/01208845.105
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Four days later, the patient underwent a second surgery to resect residual tumors in 
the third and fourth toes of the right foot. Seven days later, the patient was taken for 
a new surgical procedure in which the fourth toe was amputated, and a plastic surgery 
specialist performed coverage of the sole of the foot with a reverse-flow superficial sural 
artery fasciocutaneous flap and skin grafts (Figure 5A). Once the flap was transposed and 
the surgical wounds closed (Figure 5B), vacuum-assisted closure therapy was instituted, 
and a hybrid external fixator was placed to protect the flap and skin grafts and prevent 
maceration (Figure 5C).

Figure 5. Intraoperative and postoperative images of the third surgery. A. Debrided plantar aspect 
and disarticulated right fourth toe, and reverse-flow superficial sural artery fasciocutaneous 
flap. B. Flap transposition and surgical wound closure. C. Vacuum-assisted closure therapy and 
external fixator.
Source: Image obtained while treating the patient.

Finally, 19 days after the third surgery, a last surgical intervention was performed for 
treating small plantar areas (<1cm²) with split-thickness skin grafts at the margins of 
the flap, which were successfully incorporated. After 15 days, she was discharged with 
indications for analgesic treatment, attending follow-up appointments, walking with 
crutches (partial weight bearing), care recommendations, and attending the emergency 
department in case of any signs of alarm.

Follow-up 

Four months after the last surgery, adequate healing and maturation of the flaps and 
grafts were observed, with no evidence of lesion recurrence. The patient was able to 
walk without crutches, so walking without assistive devices was authorized and a new 
surgery for treating the NF1 lesions of the left foot was scheduled (Figure 6).
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Figure 6. Outcomes four months after surgery. A and B. Fully incorporated flap and skin grafts 
with no signs of infection in the right foot. C. Comparison between the surgically operated foot 
(right foot) and the left foot, with masses caused by NF1 in the sole, third and fourth toe, and 
hallux (left foot).
Source: Image obtained while treating the patient.

Discussion 

NF1 is an autosomal dominant, multisystemic disease that affects men and women of 
all races equally.2,5-8 This condition is usually caused by heterogeneous mutations in the 
NF1 gene and, rarely, by 17q11.2 microdeletion (5% of cases).9 The NF1 gene, located 
on chromosome 17 (17q11.2), codes for neurofibromin, a protein essential in tumor 
suppression that is involved in cell differentiation and proliferation.5,10 Since neurofi-
bromin plays an important role in the regulation of the RAS proto-oncogene, mutations 
in the NF1 gene affect the RAS/MAPK pathway, so NF is considered a RASopathy.2,11 It 
has also been reported that mutations in approximately 42% of NF1 cases are de novo 
(i.e. sporadic, not inherited).6

In 1988, the NIH of the United States established several clinical criteria for the 
diagnosis of NF1 (Table 1).7,12,13 At least two of these criteria must be met to confirm 
the NF1 diagnosis in a patient.

Table 1. Diagnostic criteria for NF1 according to the National Institutes of Health.

Six or more cafe-au-lait macules  >5mm in prepubertal individuals and >15mm postpubertal 
individuals

Two or more neurofibromas of any type or one plexiform neurofibroma

Freckling in the axillary or inguinal regions

Optic glioma

Two or more Lisch nodules

A distinctive osseous lesion such as sphenoid dysplasia or thinning of long bone cortex with 
or without pseudarthrosis

A first-degree relative with NF1 as defined by the above criteria.

NF1: neurofibromatosis type 1.
Source: Adapted from Hernández et al.13

https://doi.org/10.58814/01208845.105


6/7

RCOTSurgical management of NF1 on the right foot

Rev. colomb. ortop. traumatol.   | https://doi.org/10.58814/01208845.105

In the present case, the patient was diagnosed with NF1 based on clinical and imaging 
findings (benign cutaneous neurofibromas on both feet) and fulfillment of four of the 
NIH diagnostic criteria (cafe-au-lait macules, skin neurofibromas, freckles in axillae and/
or groin, and first-degree relative with established NF1).
Individuals with NF1 are more likely to develop benign or malignant tumors in the central 
or peripheral nervous system, as well as in other parts of the body,14 as these lesions 
can occur in virtually all organs and systems.13 Benign tumors include neurofibromas, 
tumors consisting of Schwann cells (Schwannomas), perineurioma, dermatofibromas, 
superficial leiomyoma, neurotized melanocytic nevus, and ganglioneuroma.15,16

Neurofibromas can be cutaneous, subcutaneous, nodular, and diffuse plexiform.14 Cutaneous 
neurofibromas occur in infancy, late childhood, and adolescence as subcutaneous, dermal 
or exophytic masses and, while they never become malignant, they can cause discomfort 
and/or significant anatomic deformity when several of these masses appear in the same 
area.15 Also, NF1 patients usually develop new neurofibromas during adulthood and, 
in some cases, may present with internal plexiform neurofibromas without clinical 
symptomatology.14

Timely diagnosis and individualized treatment are essential for managing these patients. 
In this regard, although access is not widespread, it has been reported that genetic 
diagnosis has a high sensitivity for the detection of NF1 gene mutations, providing very 
reliable results.17 
In most cases, total surgical resection of cutaneous neurofibromas is the treatment of 
choice, showing a very low local recurrence of the lesions. On the other hand, although in 
particular cases of plexiform or diffuse neurofibromas, complete resection is not possible, 
the lesions are resected for cosmetic purposes or to alleviate signs and symptoms.6 

It is worth noting that the adequate treatment of patients with NF1 depends mainly 
on an accurate diagnosis, which is only possible through complete anamnesis and an 
exhaustive evaluation of the tissues and organs affected by the lesions using diagnostic 
aids such as imaging studies.8

Interestingly, we did not find any reports on the treatment and surgical management 
of neurofibromas of a similar size to those resected in our patient after conducting a 
search of the relevant literature. Finally, it should be mentioned that the multidisciplinary 
treatment of the malformation caused in the foot by NF1, involving specialists in 
orthopedics and trauma surgery and plastic surgery, as well as the use of an external 
fixator after the resection of the masses to protect the flaps and grafts, reduced the risk 
of pressure injuries and favored the incorporation of the grafts.

Conclusion 

Neurofibromatosis is an orphan or rare disease that usually implies a high risk of 
functional limitations due to the development of tumors in virtually any part of the 
body. As demonstrated in this case report, an accurate diagnosis and multidisciplinary 
treatment by the orthopedic and trauma surgery and plastic surgery specialists are 
essential to achieve a satisfactory treatment of NFT1 lesions in the foot, obtaining 
adequate functional and esthetic outcomes and consequently improving quality of life.

Ethical considerations 

The patient signed the informed consent form authorizing the use of her anonymized 
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