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Abstract

Introduction: Patients presented with old neglected common peroneal nerve
injuries, failed 2ry repair, compression neuropathies not improved after de-
compression and closed injuries with no improvement on conservative
measures which are still unsolved problems. Poor recovery of this nerve after
repair or decompression gives great importance to tendon transfer in these
situations. Material and Methods: This study was conducted in Neurosur-

gery Department of Mansoura University from 2015 to 2018 on twenty-six
patients (16 males and 10 females). Their age ranged from 6 - 58 years. All of
them presented with persistent foot drop at least for one year after injury with
no signs of improvement clinically or in electrophysiological studies. All pa-
tients underwent tibialis posterior tendon transfer through the interosseous
membrane to the tendons of the leg anterior compartment. All of them were
put in a plaster cast for four weeks postoperative. A physiotherapeutic pro-
gram was applied for all patients as preoperative preparation and postopera-
tive rehabilitation. Results: Twenty-two patients showed satisfactory results,
three patients fair improvement and one patient no improvement. Two pa-
tients had wound infection and there was no mortality in this study. Conclu-
sion: Tendon transfer is an effective valid solution to be considered in the
management of foot drop in these patients.
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1. Introduction

Common peroneal nerve (CPN) palsy has been reported to be the most frequent

lower extremity palsy. CPN injury can be induced by many causes including

DOI: 10.4236/0jmn.2019.93025 Jun. 6, 2019 258 Open Journal of Modern Neurosurgery


http://www.scirp.org/journal/ojmn
https://doi.org/10.4236/ojmn.2019.93025
http://www.scirp.org
https://doi.org/10.4236/ojmn.2019.93025
http://creativecommons.org/licenses/by/4.0/

H. El Sobky et al.

complex leg fractures, sharp or blunt trauma, lacerations, severe knee adduction,
or knee dislocation. Moreover, iatrogenic injuries are also reported during re-
moval of ganglion or benign tumours [1] [2].

Many cases of CPN injury can resolve spontaneously. However, irreversible
nerve damage can occur despite nerve repair or grafting [3]. The unopposed ac-
tion of the tibialis posterior muscle results in the characteristic supinated equi-
novarus deformity. Additionally, foot and finger drop occur resulting in gait
disturbance [4] [5].

The process of nerve regeneration is considered to be very poor when it comes
to the CPN [6]. Several factors have been incriminated including the long nerve
course and excessive connective tissue abundance [2].

Some of these peroneal nerve injuries do not recover at all and may lead to
permanent neurological deficits although recent microsurgery developments and
greater experience gained from nerve repair have led to increased success rate
[7].

An ankle foot orthosis may be helpful in many cases, but patients who have
equinovarus contractures, or who have young age show poor tolerance to such
way of management. Nowadays, dynamic tendon transposition is considered the
gold standard in the management of irreparable CPN paralysis [8].

There are multiple operative solutions that have been described to treat foot
drop, but they are all imperfect because of its complexity, or its resort to a bony
procedure that may lead to post-operative complications [9].

Back in 1899, Codivilla described the first surgical operation of tendon trans-
fer [10]. After 35 years, Ober managed to transfer the tendon of tibialis posterior
muscle onto the anterior tarsus [11]. However, depending on the tarsus as a
bony element was a cause of failure [12] [13] [14].

As an alternative to tendon-to-bone suturing, a new method of ten-
don-to-tendon suturing has been described. The advantages of such method are
that it eliminated the need for staples, screws, and wires that are needed for ten-
don-to-bone fixation and thus, increases the success rate of the procedure [14]
[15].

In this study, we describe our technique of tibialis posterior tendon transfer,
that was performed in a series of patients who had persistent drop foot due to

irreparable CPN injuries.

2. Patient and Methods
2.1. Study Design

This is a retrospective study of patients presented with persistent foot drop due
to common peroneal nerve injury who presented at Mansoura University Hos-
pitals neurosurgical clinics from 2015 to 2018. The study was approved and ac-
cepted by the local ethical committee.

2.2. Patient Sample

Twenty-six patients (n = 26) with persistent foot drop at least one year after
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common peroneal nerve injury were included in our study. These cases did not
show any significant improvement on clinical examination or electrophysiologi-

cal studies. The demographic data of these patients is summarized in Table 1.

2.3. Inclusion Criteria

1) Intact plantar dorsiflexion with strong tibialis posterior muscle.
2) Adequate possible passive ankle dorsiflexion.

3) Cases of pure traumatic common peronial nerve injury.

2.4. Exclusion Criteria

1) Severely deformed foot.
2) Cases of spontaneous neuropathy.
3) Associated sciatic or posterior tibial nerve injuries.

4) Weak tibialis posterior muscle.

Table 1. Demographic data of the patients.

Age sex side Trauma Previous surgery
1 18y M Right sharp Yes
2 47y M Left sharp Yes
3 53y F Right Knee trauma No
4 44y M Left Blunt No
5 42y M Right sharp Yes
6 36y F Left Tatrogenic Yes
7 55y F Left Bony fracture No
8 6y F Right sharp Yes
9 57y M Left Blunt Yes
10 51y M Left Blunt No
11 38y M Left sharp Yes
12 48y F Right Blunt No
13 46y F Left Knee trauma No
14 40y M Right Nerve tumor Yes
15 37y F Right sharp Yes
16 29y M Left sharp Yes
17 40y M Left Tatrogenic Yes
18 44y M Right Blunt No
19 18y M Left sharp Yes
20 58y F Right Knee trauma Yes
21 44y M Left sharp Yes
22 37y M Right Blunt No
23 39y F Left sharp Yes
24 22y M Left Knee trauma No
25 48y M Right sharp Yes
26 56y F Right Blunt yes
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2.5. Patient Consent

A written formal consent was obtained from patients after the explanation of the

details, advantages and drawbacks of the surgical procedure.

2.6. Pre-Operative Preparation

A physiotherapeutic program was applied for all patients as a preoperative leng-
thening of tendon Achilles to improve passive dorsi flexion. Additionally, pa-

tients were trained to use the tibialis posterior muscle.

2.7. Surgical Procedure

First of all, all patients were placed in supine position. General or spinal anesthe-
sia was used according to the case. All patients underwent transfer of tibialis
posterior tendon to tibialis anterior, extensor hallucis longus, and extensor digi-
torum tendons.

Three incisions were made as shown in Figure 1; 1* on the medial aspect of
the leg above the medial malleolus to harvest the tendon of tibialis posterior, 2™
on the medial aspect of the foot at the base of metatarsal bone to identify the
tendon of the tibialis posterior and cut it at its insertion then the tendon is
pulled out through the 1* incision as shown in Figure 2. After this, another cur-
vilinear incision was made at the anterior aspect of the lower part of the foot to
expose the interosseous membrane and tendons of the muscles of the anterior
compartment of the leg.

A small incision of the interosseous membrane and dissector was passed close
to the posterior surface of the tibia to the 1* incision and the tibialis posterior
tendon was taken through this tunnel anteriorly. After that, we exposed the ten-
dons of the extensor halluces longus, the extensor digitorum and the tibialis an-
terior. The three tendons are sutured together and shortened to correct their lax-
ity using proline suture then the ligament of the tibialis posterior muscle was
sutured to these three tendons as shown in Figure 3. Finally, anatomical closure

was done over a drain.

Figure 1. Marking the site of three skin incisions.
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Figure 2. Harvesting Tibialis posterior tendon after division near its inser-
tion.

Figure 3. Transfer of tibialis posterior tendon to the tendons of the anterior
compartment muscles.

2.8. Post-Operative Measures

All of our patients were put in a plaster cast for four weeks postoperatively. After
the fourth week, the cast haves were removed to evaluate healing. Moreover,
non-loading rehabilitation settings were commenced for all our patients. Full

weight bearing exercises were allowed after 6 weeks.

2.9. Outcome

Patient outcome was evaluated by the medical research council score (MRC
score), as well as assessing patient maximum ability to run and walk. The follow
up period ranged from sex months to one year. Figure 4 & Figure 5 show the

preoperative and postoperative conditions of two of our cases.

2.10. Statistical Analysis

The collected data were coded, processed and analyzed using the SPSS (Statistic-
al Package for Social Sciences) version 22 for Windows® (SPSS Inc, Chicago, IL,
USA). Qualitative data was presented as number (frequency) and Percent.
Quantitative data was tested for normality by Kolmogorov-Smirnov test and was

expressed as median (range).
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(b) (0

Figure 4. (a) Preoperative foot drop; (b) Intraoperative correction; (c) Four months
follow up.

(a) (b)

Figure 5. (a) Preoperative foot drop; (b) Sex months follow up.

3. Results

We included a total of 26 patients with their ages ranging between 6 and 58
years. Sixteen males were included (61.54%), while the rest were females
(38.46%). Fourteen cases (53.85%) had the nerve injured on the left side, whe-
reas the remaining cases had the right side affected. Seventeen cases (65.38%)

had previous surgery for repair of this injury. The median time between the in-
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jury and our surgical intervention was about 3 years (range 1 - 6 years).

Regarding the mode of injury, the commonest type encountered in our study
was injury by a sharp object that was reported in 11 cases (42.3%), followed by
blunt trauma that was reported in 7 cases (26.92%). Knee dislocation was re-
sponsible for this complication in 4 cases (15.38%). Iatrogenic nerve injury was
present in two of our study cases (7.7%). Nerve tumour and bony fracture were
responsible for nerve injury in the remaining two cases; one for each.

Most of our patients (22 cases - 84.61%) had satisfactory outcome, three pa-
tients (11.54%) showed fair improvement, but only one patient (3.84%) showed
no improvement on active dorsiflexion. Regarding complications, superficial
surgical site infection was encountered in two cases (7.69%) which was treated
by antibiotics and frequent dressing for two to three weeks. Deep venous
thrombosis (DVT) occurred in one case (3.84%) which was improved on medi-
cal treatment and patient received anticoagulants for sex months. As summa-
rized in Table 2.

Table 2. Clinical data and results.

Variable Data
Age (year) 42 (6 - 58)
Sex
-Male 16 (61.54%)
-Female 10 (38.46%)
Affected side
-Left 14 (53.85%)
-Right 12 (46.15%)
Mode of injury

11 (42.3%)
7 (26.92%)
4 (15.38%)

-Sharp trauma
-Blunt trauma
-Knee dislocation

-latrogenic injury 2(7.7%)
-Nerve tumour 1(3.84%)
-Bony fracture 1(3.84%)

Time between injury and intervention

(year) 3-6)

Previous surgeries 17 (65.38%)

Outcome (MRC score)

-1 1 (3.84%)
-1 0 (0%)
11T 3 (11.54%)
IV 22 (84.61%)
-V 0 (0%)
Patient maximum activity
-Running 20 (76.92%)
-Walking 26 (100%)
Complications
-Surgical site infection 2 (7.7%)
-Deep vein thrombosis 1 (3.84%)
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4. Discussion

In knee dislocations and other sharp injuries, nerve repair and tendon transfer
have a good outcome whereas if different traumatic mechanisms were applied to
the nerve (like gunshot or crush injuries), the recovery is described to be poor.
That can be explained by vasa nervorum damage as well as muscle necrosis asso-
ciated with such injuries [16].

The application of tendon transfer in the management of CPN injury has
many advantages; it restores or reinforces the lost functions leading to im-
provement of the functional deficit, it provides neutralization of the opposing
forces, and finally, it enables the patient to get rid of orthosis as gait stability is
restored [17] [18].

For CPN palsy, foot dorsiflexion, supination, hallux and toe dorsiflexion, cor-
rection of equinovarus deformity, and avoiding high steppage gait should be the
aim of the tendon transfer and that transfer would be more effective if it is dy-
namic in nature [19] [20]. Some surgeons recommended that slight or moderate
tension should be created between the transposed muscle and the sutured ten-
don to enhance the post-operative outcome. Others stated that even suturing
should be at high tension with the foot held at 90° [8].

Terminal bone fixation of the transferred tendon does not allow the surgeon
to set the muscle tension, which can have repercussions on the movement am-
plitude in the future because of the active nature of the transfer. The Pulvertaft
suture technique has the same shortcomings [8] [21]. Still other techniques use a
circumtibial transfer route, which can lead to residual foot varus if the posterior
tibialis only is transferred [7] [22].

In this study, we included 26 patients with foot drop due to common peroneal
nerve injury aiming to assess the efficacy of tibialis posterior tendon transfer
procedure in the management of that neurological condition.

We included 16 males (61.54%) and 10 females (38.46%) in our study. The left
leg was affected more in this study (53.85% vs. 46.15% for the right leg). Pre-
vious attempts for repair were reported in 17 cases (65.38%). Moreover, the me-
dian age of our included cases was 42 years (6 - 58 years).

In another study handling the same perspective, 16 cases were included with a
mean age of 27 years (range 16 - 51 years). The majority of them were males (14
cases—87.5%). The left leg was affected in 9 cases (56.25%), while the right leg
was affected in 7 cases (43.75%). All of the included cases has undergone pre-
vious nerve repair (9 graft repair and 7 with 1ry repair) [7].

We reported that the interval time between the injury and time of tendon
transfer was about 36 months, while other study reported a mean interval time
of 26.7 months (range 7 - 192 months) before tendon transfer [7].

The most common incriminating factor in our study was sharp trauma (11
cases—42.3%), followed by blunt trauma (7 cases—26.92%). Dislocation of the
knee was reported in 4 cases (15.38%) while iatrogenic injury was encountered

in 2 cases (7.7%). Both nerve tumour and bony fracture were reported in two
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cases, one case for each cause.

Another study was conducted to evaluate the efficacy of combined nerve re-
pair and tendon transfer in the management of such nerve injury. A total of 39
cases were included. The most common reported incriminating cause was knee
dislocation (20 cases—51.28%) followed by sharp injuries (9 cases—23.07%). Ia-
trogenic injuries were reported in 4 cases (10.25%) while compound crush frac-
tures and gunshot injuries occurred in 3 cases (7.69%) for each [16].

The results of the previously mentioned study that was conducted by Ferraresi
and his associates revealed that good outcomes were obtained in 28 cases
(71.79%) while fair outcomes were reported in 7 cases (17.94%). Poor outcomes
were also reported in 4 cases (10.25%) [16].

The outcome of tibialis posterior tendon transfer has been evaluated using
different methods. In other studies, both the Stanmore classification and Ca-
rayon’s criteria were used. The Carayon’s classification is based mainly on the
degree of active dorsiflexion. On the other hand, the Stanmore system is a more
detailed classification that assess dorsiflexion in addition to the functional as-
pects of drop foot treatment, like pain, need for orthosis or special shoes, restric-
tion of daily activities, muscle power, and foot posture. [7].

In our study, we used the medical research council score (MRC score), as well
as assessing patient maximum ability to run and walk. Based on that score, 22
cases (84.61%) had good outcomes while 3 cases (11.54%) had fair outcomes. On
the other hand, only one case (3.84%) showed no response. At the end of our
study, 20 cases (76.92%) were able to run, while all cases (100%) were able to walk.

Another study that assessed the tibialis posterior transfer also reported that
the patient outcome was excellent in 10 cases (62.5%), while good outcome was
reported in 4 cases (25%). Fair and poor outcomes were reported in only one
case for each (6.25%) [7].

Others concluded that tibialis posterior tendon transfers as a group produced
83% excellent or good results in terms of patient satisfaction with the outcome of
surgery. It can therefore be recommended to patients who would prefer to dis-
card an ankle-foot orthosis. The results are likely to be more successful if the
nerve lesion causing the drop foot was at the common peroneal level rather than
at the sciatic level and in men aged less than 30 years [20].

In our study, we reported that surgical site infection has occurred in two cases,
but they were superficial and resolved with frequent dressing and antibiotics
administration. The incidence of DVT that occurred in one case is a complica-

tion of the plaster cast that may render patient mobilization.

5. Conclusion

In conclusion, satisfactory results can be achieved for patients with foot drop
due to CPN injury via tibialis posterior tendon transfer to the anterior com-
partment muscles. Moreover, this technique is simple, straight forward, and al-

lows early adjustment of foot deformity and gait disability.
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