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Abstract

Introduction Foot drop syndrome due to peroneal nerve neuropathy significantly impairs limb support
and patient quality of life. The aim of this study was to evaluate the clinical effectiveness of the Bridle
procedure compared to ankle arthrodesis and isolated tendon transfer.

Materials and methods A retrospective analysis of 27 patients was performed, divided into a main
group (n =14, Bridle technique) and a control group (n= 13, arthrodesis or tendon transfer). Functional
outcomes were assessed using the AOFAS and VAS scales, along with rehabilitation duration, orthotic use,
and complication rates. The mean follow-up period was 2.3 years.

Results The main group showed significantly better outcomes: AOFAS score improved from 38 to 82, VAS score
decreased from 6.8 to 2.1, and the need for orthotic devices was reduced. In the control group, improvements
were less pronounced (AOFAS: 37—65; VAS: 6.7—3.9). The complication rate was 14.3 % in the Bridle group
versus 38.5 % in the control group.

Discussion The Bridle technique restores active dorsiflexion while preserving ankle mobility. Its functional
and rehabilitation advantages make it preferable in cases of isolated peroneal nerve injury without severe
deformities.

Conclusion The Bridle procedure is an effective joint-preserving surgical method for treating foot drop,
providing superior clinical outcomes compared to alternative interventions.
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INTRODUCTION

Foot drop syndrome is a common disorder most often associated with peroneal nerve neuropathy,
one of the most common mononeuropathies of the lower extremity. According to the literature,
the incidence of mononeuropathies is up to 15 % of all peripheral neuropathies. Due to the growing
number of road traffic injuries, orthopedic surgeries, and the incidence of diabetes, this pathology
is becoming increasingly common. It results in unablity to lift the forefoot while walking, leading
to a compensatory gait (steppage), poor posture, and decreased stability during movement [1].
Therefore, foot drop syndrome is acquiring high clinical significance and requires the search
for functionally effective and joint-preserving surgical correction methods [2, 3, 4]. Foot drop
syndrome significantly reduces quality of life, causing limping, difficulty finding footwear, the need
for orthoses, an increased risk of falls, decreased physical activity, and social isolation [5, 6, 7].
The rates of using assistive means reflect the severity of the condition; without treatment, patients
are often forced to use orthoses or canes [8]. The high incidence of trauma and the prevalence
of diabetic and compression neuropathies necessitate the search for effective correction methods,
including surgical ones [9, 10].

Peroneal nerve neuropathyis caused by anatomical vulnerability of the nerve in the region of the head
of the fibula. The causes of the disease are varied and include trauma, metabolic and compressive
effects, iatrogenic factors [11, 13, 14]. The most common antecedents are fractures of the proximal
fibula, surgeries on the lower leg and knee joint, and prolonged compression of the nerve. Systemic
diseases, including diabetes mellitus and vascular pathologies, play a significant role [6, 15]. In acute
injury, surgical treatment is indicated and provides satisfactory results [16, 17]. The pathogenesis
of the syndrome is associated with impaired conduction along the motor and sensory fibers
innervating the anterior group of leg muscles, which causes loss of dorsiflexion of the foot
and toes, as well as decreased sensitivity on its dorsum and the lateral surface of the lower leg.
A compensatory steppage-type gait occurs. Without treatment, patients develop muscle atrophy,
contractures, and equinus deformity, which significantly impair the weight-bearing function
of the limb and require surgical correction [1, 18, 19, 20].

Surgical treatment of patients with foot drop syndrome is aimed at restoring dorsiflexion
and improving weight-bearing ability of the limb. Current approaches include arthrodesis, isolated
tenodesis,and Bridle reconstruction, each with its own indications and limitations[9, 21]. Arthrodesis
provides stability and pain relief by immobilizing the ankle joint, but it impairs mobility and requires
long-term rehabilitation; it is used for deformities, arthrosis, and the inability to restore function
using soft tissue methods [22, 23, 24]. Tenodesis is a less invasive technique that involves fixation
of the anterior tibialis muscle; however, the effectiveness of tenodesis is lower by severe atrophy
or the presence of contractures [25].

The Bridle technique is considered the most physiological and functionally sound. It involves
reconstruction with transposition of the anterior and posterior tibialis muscles and the peroneus
longus muscle, which allows for the redistribution of forces and restoration of dorsiflexion
of the foot [26, 27, 28]. Unlike arthrodesis, the Bridle technique helps maintain ankle mobility
and, compared to tenodesis, provides more stable and symmetrical movement control [29].
Due toits high efficiency and low complication rate, the Bridle technique is recommended for patients
with isolated peroneal nerve neuropathy and preserved foot anatomy.

The aim of this study was to evaluate the clinical effectiveness of the Bridle procedure compared
to ankle arthrodesis and isolated tendon transfer in surgical treatment of foot drop syndrome.
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MATERIALS AND METHODS
The study included 27 patients with foot drop syndrome caused by peroneal nerve neuropathy.

Inclusion criteria: post-traumatic or compression nerve injury with failure to respond to conservative
therapy, severe impairment of dorsiflexion of the foot, and intact anatomical structure of the ankle
joint.

Exclusion criteria: patients with systemic neurological diseases, diabetic polyneuropathy, severe
foot deformities, and severe osteoarthritis.

Patients were divided into two groups: a study group (n=14), in which the Bridle tendon
reconstruction technique was utilized, and a control group (n = 13), which underwent an alternative
surgical procedure (ankle arthrodesis or isolated tibialis anterior tenodesis). All surgeries were
performed in a specialized orthopedic department, following a standardized protocol for anesthesia
and postoperative care. The age and gender distribution of the patients is presented in Table 1.

Table 1
Characteristics of patients

Parameters Study group (n = 14) Control group (n = 13)
n 8 7
Males % 57 4
n 6 6
Females % 43 16
Age, years 39.28 £9.20 (25.9-59.7) 45.49 + 8.38 (33.0-58.6)

The preoperative examination protocol included a patient medical history, physical examination,
plantar ligation, ankle radiography in two projections, electroneuromyography (ENMG),
and a consultation of a neurologist.

Foot function was assessed using the American Orthopaedic Foot and Ankle Society (AOFAS)
score, and pain intensity was assessed using the visual analog scale (VAS). The average follow-up
period was 2.3 years (range, 1.1 to 4.6 years). Outcome assessments were conducted at six weeks,
six months, and one year postoperatively, and evaluated functional recovery, pain relief, the need
for orthotics, and complications.

The Bridle procedure is an anatomical and functional reconstruction that redirects the strength
of the remaining muscles to compensate for the loss of dorsiflexion of the foot due to peroneal nerve
injury. The technique utilizes the tendons of the functioning calf muscles (posterior tibial, peroneus
longus, and anterior tibial) to create a balanced tri-tendon complex that provides active dorsiflexion
and stabilization of the foot in the sagittal and frontal planes.

The surgical approach starts with isolating the posterior tibial tendon, which is transected
and brought to the anteromedial aspect of the leg. The peroneus longus tendon is then exposed,
mobilized, and also brought to the anterior aspect. Next, the anterior tibial tendon is exposed,
and the two structures are sutured into a single bundle. A strong triple suture is created, ensuring
balanced tension. Restoration of dorsiflexion of the foot is achieved by redistributing the motor
function of the muscles innervated by the intact branches of the tibial nerve. The surgery is performed
with careful monitoring of the length and vector of traction, which is crutial for achieving a stable
and functionally advantageous foot position.

A distinctive feature of this method is its joint-preserving nature, as ankle mobility is preserved
and the anatomical structures are not subject to severe destruction. The postoperative period
includes limb immobilization for four to six weeks, followed by a stage of active rehabilitation aimed
at restoring muscle control and gait.

739 Genij ortopedii. 2025;31(6)



Clinical studies

Data analysis was performed using Statistica 10.0 (StatSoft Inc., USA). Comparisons between the
groups were made based on clinical and functional parameters, such as pain intensity and the need
for orthotics.

All patients signed informed consent to participate in the study and to undergo surgical treatment.
The study complies with the requirements of the World Medical Association Declaration of Helsinki
(2013 edition) and was approved by the institutional ethics committee.

RESULTS

In the study group, where the Bridle method was used, restoration of the support function of the foot
and the start of active rehabilitation was as early as six weeks after the intervention. By the eighth
month after surgery, the majority of patients (85.7 %) showed significant improvement in function,
including restoration of dorsiflexion, gait stabilization, and the elimination of the constant use of
orthoses. The average AOFAS score in this group increased from 38.0 + 6.2 to 82.0 + 5.7 points, and
the pain level on the VAS scale decreased from 6.8 = 1.1 to 2.1 = 0.9 points (Table 2).

Table 2
Results of comparison

Parameter Study group (n = 14) Control group (n = 13)
Before surgery 38.0%£6.2 37,0%£5,9
AOFAS After surgery 82.0+5.7 65,0+6,4
VAS Before surgery 6.8+1.1 6,7+1,0
After surgery 2.1+0.9 3,9+1,2
. n 12 5
No orthotics % 857 38.5
Complications L 2 >
P % 14.3 38,5
CpOKM ITOJIHOI peabuinTanym, Mmec. ~8 ~10

In the control group, which underwent arthrodesis or isolated tenodesis, improvements were
also observed, but to a lesser extent. The average AOFAS score increased from 37.0*5.9
to 65.0 % 6.4 points, while the VAS decreased to 3.9 + 1.2 points. Eight patients (61.5 %) still required
orthotics during prolonged walking or physical activity. The duration of full rehabilitation was,
on average, two months longer than in the study group.

Complications in the study group included two cases of minor tendon suture failure without
significant clinical symptoms. In the control group, complications were observed in five patients,
including limited range of motion, pain in the arthrodesis area, and a poor functional outcome.

The results demonstrate a clear advantage of the Bridle technique over arthrodesis and
isolated tenodesis in the treatment of patients with foot drop syndrome. Patients treated
with the Bridle technique showed higher functional outcomes (AOFAS), lower pain (VAS), faster
recovery, and a lower need for orthoses. They also had a lower complication rate.

Case report

A 50-year-old patient presented with complaints of inability to dorsiflex his right foot, severe
lameness, and difficulty in fiiting footware. He had a history of severe traumatic brain injury
and orthopedic trauma resulting from a motor vehicle accident. He had previously undergone
more than 13 surgeries for multiple femur and tibia fractures, including osteosynthesis, revisions,
and reconstructions.
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Clinical examination (Fig. 1a) revealed a complete lack of active ankle extension, severe atrophy
of the anterior calf muscles, and a compensatory steppage gait. Electromyography (EMG) confirmed
irreversible neuropathy of the common peroneal nerve. Conservative treatment proved ineffective.
The patient underwent reconstructive surgery using the Bridle technique with the formation
of a tri-tendon complex (Fig. 1b). The postoperative period was uneventful. After six weeks,
the patient began staged active rehabilitation. By the fourth month, we observed restoration
of weight-bearing ability in the limb, and by the eighth month, almost complete restoration of foot
function and the elimination of orthoses (Fig. 1c). The functional outcome was 86 AOFAS points
and 1 VAS point.

Fig. 1 Photo of the foot in a 50-yo patient with foot drop syndrome: (a) initial view; (b) intraoperative image;

(c) at follow-up after 8 months.
Clinical improvement was restoration of symmetrical gait, elimination of compensatory movements,
and a significant improvement in the patient's quality of life. Thus, this case confirms the high
effectiveness of the Bridle method for isolated peroneal nerve neuropathy with severe functional
impairment.

DISCUSSION

The obtained by us results convincingly demonstrate the clinical efficacy of the Bridle procedure
in patients with foot drop syndrome caused by peroneal nerve neuropathy. A comparative
analysis with traditional surgical approaches (arthrodesis and isolated tenodesis) demonstrated
the superiority of the Bridle method across key criteria: restoration of active dorsiflexion, pain relief,
shorter rehabilitation time, and no need in orthotic support.

Of particular importance in the Bridle technique is the ability to preserve physiological ankle
mobility. While arthrodesis provides mechanical stability, it limits functionality and can lead
to overloading of adjacent joints. Isolated tenodesis frequently achieves unstable results, especially
in cases of severe muscle atrophy. The joint-preserving nature of the Bridle procedure is particularly
relevant for restoring quality of life and reducing disability in working age patients. An additional
benefit is the formalization of the pre- and postoperative management protocol, which improves
the reproducibility of the approach.

Our data are consistent with the results of international studies confirming the high functional
effectiveness of Bridle plasty. In particular, Carolus et al. note that the Bridle technique is effective
in cases of isolated peroneal nerve injury and allows for the preservation of ankle joint mobility [10].
Poage et al. point to the preference of reconstructive techniques, especially in patients without rigid
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contractures [19]. In the domestic literature, the advantages of the Bridle method have not yet been
sufficiently covered; however, the high clinical significance of the restoration of active dorsiflexion
and a reduction in dependence on orthoses is noted [3].

Our results differ from some studies due to stricter inclusion criteria: patients with severe
deformities, rigid contractures, and systemic polyneuropathy were excluded. This ensured a cleaner
sample and increased the predictability of the results.

The main limitations remain the retrospective nature, small sample size, and lack of randomization.
Nevertheless, the high reliability of the results is achieved through the use of validated scales
(AOFAS, VAS), long-term follow-up (average 2.3 years), and uniform surgical standards.

A protocol for pre- and postoperative patient management has been proposed and tested, which
can be used in clinical practice to optimize treatment outcomes. The Bridle technique can be
recommended for surgical correction of foot drop in patients with isolated peroneal nerve neuropathy
without deformities and with functioning donor muscles. This technique avoids the rigid fixation
of the foot typical of arthrodesis and the instability inherent in isolated tenodesis. This method
requires further evaluation in multicenter randomized trials with long-term follow-up and analysis
of biomechanical parameters.

CONCLUSION

Compared to arthrodesis and isolated tenodesis, the Bridle technique provides better functional
results with fewer complications and a shorter rehabilitation period. Based on these results,
the indications for this type of intervention have been refined, including preserved foot mobility,
absence of rigid deformities, and functioning donor muscles.
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