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Abstract
INTRODUCTION: Peripheral causes of foot drop are widely known. However, causes stemming from the central 
nervous system are rare. Posterior tibial tendon (PTT) transfer has been widely used for treating peripheral causes 
of foot drop but not central causes. We report a case of central foot drop (CFD) that was corrected with PTT transfer.

CASE REPORT: A 68-year-old female presented with progressive weakness and numbness of both feet due to old 
compression fracture of the 12th thoracic spine. She also had Parkinson disease with gait rigidity. The patient was 
diagnosed with central foot drop. The left foot PTT transfer was done through the interosseous membrane and fixed 
to the navicular bone with an interference screw. Three months after the procedure, there is an improvement on 
the gait, and the foot drop is corrected. PTT transfer has a good outcome in peripheral foot drop. However, it is still 
questionable for the CFD case. In our case, PTT transfer was considered because it is less invasive, and tenodesis 
or ankle fusion still could be performed later if the PTT transfer outcome is not favorable.

CONCLUSION: PTT transfer is a possible option to correct CFD. It is less invasive and has a good outcome.
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Introduction

Foot drop is a deformity that leads to severe 
restrictions in quality of life and impairment of daily 
activities, primarily when walking [1]. With foot drop, 
during the swing phase of walking, extra flexion 
of the hip and knee and ipsilateral elevation of the 
hip are needed to lift the foot adequately [2]. This 
gait is described as a high steppage gait [3]. High 
steppage gait consumes more energy than a normal 
gait and increases the risk of fall while walking [3]. 
Peripheral causes of foot drop are widely known. 
However, causes stemming from the central nervous 
system are rare [4]. One of the surgical intervention 
treatments for foot drop is posterior tibial tendon 
(PTT) transfer [1], [2], [3]. PTT transfer has been 
widely used for treating peripheral causes of foot drop 
but not central causes [1], [2], [3]. We report a case of 
central foot drop (CFD) that was corrected with PTT 
transfer. This article has followed SCARE checklist 
and guidelines and consent was given to our patient 
regarding the data obtained in this case would be 
submitted for publication [5].

Case Report

A 68-year-old female came to our outpatient 
department presented with progressive weakness 
and numbness on both of her feet. She complained 
that she was unable to walk normally because of the 
condition of her feet. The patient had a history of trauma 
approximately 1 year before admitting to our hospital. 
She is also on treatment for Parkinson disease. Physical 
examination revealed a high steppage gait when 
walking with a walker. Foot drop is seen on both of her 
feet. Babinski and clonus were positive on examination.

Lumbar X-ray and whole-spine magnetic 
resonance imaging (MRI) were obtained after the 
trauma, which showed a fracture compression of 
the 12th  thoracic vertebrae and spinal stenosis at 
the 12th  thoracic level (Figures  1 and 2). Based on 
the physical examination and MRI, the patient was 
diagnosed with a central foot drop and underwent PTT 
transfer for the left foot.

The patient was placed in the supine position 
on the surgical table under spinal anesthesia, and a 
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pneumatic tourniquet was applied. A  posteromedial 
incision is made just distal to the medial malleolus 
over the posterior tibialis tendon, and the tendinous 
attachment on the navicular is dissected subperiosteally 
(Figure  3a). A  second 5  cm incision was made just 
posterior to the posteromedial border of the tibia then 
the posterior tibialis tendon was identified and mobilized 
proximally (Figure  3b). About 15  cm proximal to the 
ankle joint laterally, a 5  cm anterolateral incision is 
made, and the interosseous membrane was incised with 
tissue scissors along the tibial cortex. The interosseous 
membrane should be widely opened to prevent 
adhesions to the tibia and improve lateral lift. A 3 cm 
longitudinal incision is made overlying the navicular 
on the dorsal surface of the foot and bone tunnel was 
made by drilling (Figure  3c). The posterior tibialis 
tendon is transferred from the posterior to the anterior 
compartment through the interosseous membrane. 
Then, the posterior tibialis tendon was transferred 

through the dorsal foot incision subcutaneously. The 
posterior tibialis tendon was attached to the pre-
determined distal attachment with an interference 
screw while keeping the foot dorsiflexed slightly 
beyond neutral (Figure 3d). The foot must be balanced 
and in a neutral position at the end of the procedure, 
and a below-knee plaster was applied. The patients 
were immobilized in a cast with no weight-bearing for 
6–8  weeks before initiating physical therapy without 
passive plantar flexion. The patients are retained in 
an ankle foot orthosis (AFO) for the first 3 months at 
night. Three months follow-up after the PTT transfer 
procedure, there is an improvement on the gait (during 
the swing phase of the affected foot, the patient does 
not require to lift the foot as high as before) and the foot 
drop is corrected with the American Orthopaedic Foot 
and Ankle Society (AOFAS) score 68%.

Figure  3: (a) A posteromedial incision is made just distal to the 
medial malleolus over the posterior tibialis tendon, and the tendinous 
attachment on the navicular is identified. (b) The posterior tibialis 
tendon was identified and mobilized proximally through a second 
incision posterior to the posteromedial border of the tibia. (c) A 3 cm 
longitudinal incision is made overlying the navicular on the dorsal 
surface of the foot and bone tunnel was made by drilling. (d) The 
posterior tibialis tendon was attached while keeping the foot dorsiflexed
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Discussion

Foot drop is described as an inability to 
do dorsiflexion on foot. This deformity is caused by 
weakness of the anterior tibialis muscle and frequently 
accompanied by weakness of the extensor hallucis 
longus and extensor digitorum longus [2]. Foot drop 
deformity can be caused by neurologic causes such as 
central or peripheral neurogenic lesion and muscular 
causes [1], [2]. Peripheral causes of foot drop are 
common but central causes are rare [4]. Peripheral and 
central causes are differentiated by the location of the 
lesion causing the foot drop; central causes foot drop 
caused by lesion along the UMN tract, which is from 
the brain through spinal cord until L4-L5 level [6]. In 
this case, the patient has an old trauma that caused a 
fracture compression on the 12th thoracic vertebrae and 
spinal stenosis at the 12th thoracic level.

Figure 1: (a and b) Anteroposterior(AP)/lateral X-ray examination
ba

Figure 2: Lumbar magnetic resonance imaging (MRI) examination. 
(a) Myelography. (b) T2 sequence MRI lumbar sagittal plane. 
(c) T2 sequence MRI lumbar axial plane. (d) T2 sequence MRI 
lumbar coronal plane
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Patients with foot drop have an abnormal gait 
cycle. During the swing phase of walking, extra flexion 
of the hip and knee and ipsilateral elevation of the hip 
is needed to lift the foot adequately as the foot could 
not actively dorsiflex. This gait is described as a high 
steppage gait observed on the patient when walking [3].

Eskandry, in his study, described that there 
are foot drop patients with central causes but with 
a clinical manifestation resembling foot drop with 
peripheral causes (e.g., sciatic nerve injury), which 
can be differentiated with Babinski sign or hyperactive 
ankle jerk or clonus [7]. Tokuhashi et al. found that two 
of three subjects with the 12th thoracic – 1st lumbar disc 
herniation had symptoms of bilateral foot drop and one 
unilateral foot drop [8]. This study showed that, although 
rare, central causes foot drop clinical manifestation can 
resemble peripheral causes foot drop which seen on 
this patient.

The aim of therapy for foot drop is to restore 
the foot’s dorsiflexion and restore normal gait [2]. Ankle 
brace may correct the high steppage gait and prevent 
the patient from falling, but being dependent on orthotic 
ankle braces means a reduction in quality of life, and apart 
from esthetic reasons, ankle braces increase the risk 
of recurrent skin lesion [1]. Other management include 
nerve repair and nerve stimulus [1]. Surgical treatment 
option for foot drop consists of tenodesis, arthrodesis, 
and tendon transfer. Surgical treatment should be 
recommended to patients who would prefer to discard 
ankle braces [9]. Tendon transfer represents the gold 
standard for restoring dorsiflexion on foot drop because 
the transfer of posterior tibial tendon restores the 
dorsiflexion of the foot and removes the deforming force 
on the medial aspect of the foot [2], [3], [10]. In tendon 
transfer, normal gait cycle is theoretically possible  [3]. 
Because to achieve a normal gait cycle, other than the 
ankle should be able to actively dorsiflexed, the ankle 
is required to reach 10o of dorsiflexion and should be 
able to passively bent 10–26o in plantar flexion [3]. In 
ankle arthrodesis and tenodesis, the recommended 
angle of the foot is neutral [3]. Thus, a normal gait is 
impossible to achieve in patients with ankle arthrodesis 
and tenodesis [3].

Before we decide to use tendon transfer, the 
posterior tibial tendon must be sufficiently powerful 
because when a tendon is rerouted to a new insertion 
point, its muscle power will decrease at least one 
grade [3]. This is important because if the posterior tibial 
muscle is not sufficiently powerful, active dorsiflexion 
after the procedure will not be achieved and function as 
a tenodesis only. In this case, the posterior tibial muscle 
was assessed, and the muscle power was five.

Ober first described the posterior tibial tendon 
transfer in 1933 [2]. Ober transferred the posterior 
tibial tendon anteriorly through the circumtibial route 
and fixed it to the third metatarsal bone [2]. Then, 
in 1954, Watkins made the same posterior tibial tendon 
transfer but through interosseous route, and both 

techniques are reported to be successful in the surgical 
treatment for foot drop [2]. Recent studies reported 
that even though it is more technically demanding, 
the intraosseous route is more efficient compared to 
the circumtibial or subcutaneous route because this 
technique is more physiologic from the viewpoint of 
direction, more dorsiflexion power, minimal pronation, 
and a better esthetic result compared to subcutaneous 
route [1], [2], [9], [11]. Despite subcutaneous route has 
less power in dorsiflexion, Soares’s study shows that 
both methods have a good outcome and achieve above 
neutral dorsiflexion in 80% of the patients [2]. Soares, 
in his study, reported too that circumtibial route cases 
were associated with a high rate of recurrent inversion 
caused by ulceration of the lateral border of the foot. 
In his study, the circumtibial route was reserved for 
patients with a calcified and unyielding intraosseous 
membrane [12].

When transferring the tendon through the 
intraosseous route, the window in the intraosseous 
membrane must not be too narrow because adhesions 
are likely to form later after the procedure [13]. Yeap, in 
his study, reported that early passive movement after 
the tendon transfer procedure through the intraosseous 
route might reduce adhesions and improve the outcome 
of the surgery [9].

The posterior tibial tendon has only 2  cm of 
sliding amplitude compared to the anterior tibial tendon 
with about 3–5 cm sliding amplitude [1], [13]. Therefore, 
posterior tibial tendon transfer must be fixed at the 
anterolateral part of the foot under high tension [2], [13]. 
Studies reported that patients have inadequate active 
dorsiflexion due to inadequate tension at the transfer 
so that the tension of the transfer must be adjusted 
cautiously [2], [13]. Soares, in his study, reported that 
between the time of tendon transfer and discharge from 
the hospital, there was a 10o decrease in dorsiflexion and 
a further 5–10° decrease during follow-up. Because of 
that, he suggested keeping the ankle at 20o dorsiflexion 
during the tendon transfer [2].

Passive dorsiflexion should be assessed 
before the tendon transfer procedure and should be 
at least 10° beyond neutral [1], [9]. Hove, in his study, 
recommends that at least passive dorsiflexion, 20° 
beyond neutral is achieved before the procedure [13]. 
Pre-operative training program such as exercises for 
the tendon to be transferred and stretching exercises 
of the Achilles tendon is recommended to achieve 
better passive dorsiflexion. If the foot could not 
passively dorsiflex 20o beyond neutral, Achilles tendon 
lengthening is recommended [13].

The tendon transfer insertion site could be 
tendon to bone or tendon to tendon fixation [2], [11]. 
The insertion site can be fixed using a tunnel opened 
in the tarsal or metatarsal bones [2]. The fixation point 
should be considered based on deformity present at the 
foot. The shift of the fixation point medially or laterally 
may result in valgus or varus deformities [2],  [9]. 
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Chuan, in his study, chooses the insertion point for 
posterior tendon transfer at intermediate cuneiform or 
navicular bone in 31 patients. The navicular bone may 
be damaged due to posterior tibial tendon transfer to 
the navicular bone; however, long-term effects have not 
been clarified, and avascular necrosis of the navicular 
bone was not reported in all 31  patients in Chuan’s 
study [3]. Extensors of all toes are also paralytic in 
tendon to bone fixation point, but clinically, it does not 
show significant disturbance for the patient [3].

Long-term loss of movement in the anterior 
tibialis muscle can lead to tendon atrophy. Choosing 
the anterior tibial tendon as an insertion point in tendon 
to tendon fixation induces a risk of anterior tibial 
tendon tear. In addition, tendon suture healing might 
not be favorable due to uncertain local blood supply. 
Therefore, the failure rate is increased in tendon to 
tendon fixation [3].

Due to the tendon transfer procedure, the 
absence of the posterior tibial tendon at the plantar 
surface does not cause any significant disability [14]. 

Posterior tibial tendon dysfunction has been known to 
cause acquired flatfoot deformity, but none in posterior 
tibial tendon transfer studies reported acquired flatfoot 
deformity after the procedure [1], [3], [9].

Conclusion

PTT transfer is a possible option to correct 
CFD. It is less invasive and has a good outcome. PTT 
transfer was considered because it is less invasive, and 
tenodesis or ankle arthrodesis still could be performed 
later if the PTT transfer outcome is not favorable.
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