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ABSTRACT

Background: Chronic degenerative Achilles tendon ruptures are increasing in incidence. Calcific tendonitis, poor
vascularity, prior steroid injections, and proximal migration of tendon render conservative management ineffective.
Flexor hallucis longus (FHL) and peroneus brevis (PB) have shown promising results with tendon augmentation
procedures. The study was done to find out which was a better tendon for augmentation among the two.

Methods: A total of 27 patients underwent tendon augmentation surgeries using FHL (n=14) and PB (n=13) after
randomization at PES Institute of medical sciences and research, Kuppam from March 2014 to December 2018. Both
the groups had a standard postoperative regimen and rehabilitative protocol. Functional outcome was assessed using
AOFAS, Leppilahti score and ATRS scores.

Results: The functional outcome was comparable in both FHL and PB and there was no clear winner in the study.
Conclusions: Predictably good results are seen with tendon augmentation procedures for Achilles tendon rupture.
Both FHL and PB are equally good in providing good plantar flexion power needed in achilles tendon rupture.

Keywords: Achilles tendon, Achilles tendon rupture, Tendinopathy, Tendon augmentation surgery, Flexor hallucis
longus, Peroneus brevis, Patient reported outcome measure

INTRODUCTION rupture.z'5 Diabetes and connective tissue disorders like

Marfan's, Ehler danlos syndrome, rheumatoid arthritis

Achilles tendon is the strongest and most frequently also play a major role.’

ruptured tendon in the human body. The incidence of

Achilles tendon disorders is on a rise. The overall
incidence of achilles tendon ruptures (ATR) in the United
States is 2.1 per 100,000 person-years; being more
common in men (3.5:1).) Exact incidence in Indian
population is not known. The cause for tendinopathy is
multi-factorial. Mechanical overuse in athletes with
repetitive microtrauma, advancing age with the poor
blood supply in the area, intralesional steroid injections,
fluoroquinolone antibiotics have all been implicated in
the weakening of tendon, making them more prone for

Conservative-non operative treatment for achilles
tendinitis includes rest, cold packs, supportive insoles,
and ultrasonic therapy and shock waves.”® Surgery is
indicated in failed conservative therapy. Options include
calcaneal osteotomy with debridement of tendon.**2

ATR is considered chronic/neglected when they seek
treatment after 6 weeks. End to end surgeries does not
work in these cases as there is significant calcific
degeneration in the tendon, tendon gap- usually more
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than 25 mm.* Christensen in 1953 reported a very limited
success rate (56%) and slowed healing of chronic
ruptures treated with conservative versus surgical
intervention.** Flexor hallucis longus (FHL), peroneus
brevis (PB) and flexor digitorum longus (FDL) have all
been used for augmentation in ATR. Qu et al in 2008
retrospectively reviewed 8 patients with FHL transfers
demonstrated a 100% success rate and 5 patients with
FDL transfers with 80% success rates.”® Pintore et al
reported on 59 patients who received either a PB transfer
or an end-to-end repair (for acute ruptures). Although
most patients were generally satisfied, they experienced a
greater loss of strength and calf circumference.’® Mafulli
et al evaluated 32 peroneus brevis transfers Although all
patients were able to perform a single heel-rise test, both
calf circumferences as well as the strength of the
gastroc/peroneal complex were noted to have diminished
significantly.'"*®

There are conflicting reports in the literature about the
choice of the tendon that can be used for augmentation in
ATR. There are proponents "for" and "against" both FHL
and PB.

The advantages of FHL being it is an (a) in-phase
transfer, (b) less dissection needed because of is close
proximity (c) axis of contraction of FHL closely
resembles tendon Achilles (d) Strong plantar flexor next
only to gastrosoleus.”® The drawback being the loss of
some push-off.?’ The pros of peroneus brevis are (a) in-
phase transfer (b) no residual eversion weakness as
peroneus longus is a stronger everter (c) next only to FHL
and gastrosoleus as far as plantar flexor strength goes.*

This study was undertaken to compare and analyze the
outcomes following tendon augmentation surgeries using
PB and FHL.

FHL scores over peroneus brevis in that it can help bridge
larger defects and also its muscle belly provides
vascularity to the distal part of Achilles tendon.*®

METHODS

This was a prospective randomized intention to treat
study done in PES Institute of medical sciences and
research, Kuppam from March 2014 to Dec 2018. All
adult patients presenting with Achilles tendon ruptures
were included in the study. Patients with open ruptures,
associated fractures/ neurovascular injury and foot ulcers
in the vicinity of rupture were excluded from the study.
The consenting study subjects were randomly allocated
into two groups (FHL & PB) using the sealed envelope
technique with computer-generated randomization codes.

The American Orthopaedic Foot and Ankle Society
(AOFAS) ankle-hindfoot scale and the Leppihilati scores
and The Achilles tendon total rupture score (ATRS) were
employed for outcome assessment.

The AOFAS ankle-hindfoot scale developed in 1994 is a
universally accepted outcome measure for comparing
different conditions of hind foot.?® This is a clinician-
based outcome scale collects both subjective and
objective factors into numerical scales and has a
maximum total score of 100 points. The subjective
portion has been shown to have satisfactory reliability
and responsiveness.?*?

The Leppilahti score, described in 1998 by Leppilahti et
al is a specific evaluation tool for assessing outcome after
Achilles tendon ruptures.? This scoring system combines
both subjective assessments of symptoms and objective
measures, such as ankle range of motion (ROM) and
isokinetic calf strength. It has a total of seven items
giving a sum of 100 points as the best possible score.

The ATRS developed in 2007, is a patient-reported
outcome measure with high reliability, validity, and
sensitivity for measuring outcome after treatment in
patients with a total Achilles tendon rupture.?* It has ten
items evaluating symptom and function. Each item is
scored from 0-10 on a Likert scale. 100 correspond to full
function and no symptoms.

Figure 1: Showing rupture of Achilles tendon.

Figure 2: Harvested peroneus brevis.

International Journal of Research in Orthopaedics | March-April 2019 | Vol 5| Issue 2  Page 265



Nagakiran KV et al. Int J Res Orthop. 2019 Mar;5(2):264-270

Figure 4: Drilling of Calcaneal tunnel.
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Figure 5: Postoperative X-ray.
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Figure 6: After wound healing.

Demographic data, a detailed history and physical
examination, necessary lab and radiological evaluation
were done for all patients. After pre-anesthetic evaluation
and counseling, patients underwent surgery under spinal
anesthesia and tourniquet control. The surgical incision
was based on the type of tendon selected as per
randomization (postero-lateral for PB and posteromedial
for FHL). Ruptured achilles tendon ends were debrided
and freshened. Single-incision technique for FHL and
Pulvertaft method for PB was employed for Achilles
tendon reinforcement. Appropriate tendons (FHL/PB)
after distal division and reinforcement was inserted into
the calcaneal tunnel and secured with an interferential
screw (Figure 1-6). Layered tension free suturing was
done. Operated limb was immobilized in plaster slab in
resting equinus position. Suture removal was done at 2
weeks and later limb was immobilized in a plaster cast in
plantigrade position. At 6 weeks passive range of motion
(ROM) exercises were initiated. Graduated weight-
bearing was allowed on the operated limb from 12 weeks
onwards.

Patients were assessed before surgery and during follow-
up at six weeks, 3" month and at 6" month using AOFAS
ankle-hindfoot scale, the Leppihilati and the ATRS
scores. Standard physical rehabilitation was given to all
patients in the postoperative period.

Statistical analysis

The comparison was done between FHL group and PB
group using data obtained from the AOFAS ankle-
hindfoot scale, the Leppihilati score and ATRS scores.
Statistical analysis was done by using SPSS 20 software.
Independent t-test was used to compare the mean
difference between two groups. Tests for statistical
significance were assessed.
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RESULTS

A total of 30 patients presented with Achilles tendon
injury from 2014 to 2018. Three patients were excluded
from the study. Among them, one young patient had
acute tear following penetrating injury and underwent
end to end repair. Another two patients who were lost for
follow-up were also excluded from the study. 27 patients
who fit into the criteria were included in the study.

Table 1: Group demographics.

35-45 6
Age (years) 46-55 14 (51.85)
55 and more 7
Gender Male 20 (74.07)
Female 7
; Left 15 (55)
Side Right 12
Mechanism of ——romple 17 (62.96)
injury Jumping 4
Unclear 6
Bl | Within 3 weeks 4
fe?gnltr;tion 3 10 6 weeks 17 (62.96)
P More than 6 weeks 6
Previous local steroid injection 6
Comorbidities - iapetes mellitus 6 (22.22)
Hypertension 2

Table 2: Gender data.
| Parameter ~Male  Female P value |
Average age at
presentation (years)
AOFAS* score: pre-op 4269 3757  0.26
AOFAS score: post-op 9138 9029 064
at 6M
Leppilahti score pre-op 24.38  20.0 0.30
Leppilahti score post- 8938 8786 047
op at 6M
ATRS" score —pre-op  21.06 18.86  0.38
o seorepostopat g5 8171 044
*-AOFAS- The American Orthopaedic Foot and Ankle Society

(AOFAS) ankle-hindfoot scale; #-Achilles tendon total rupture
score.

Mean age at presentation was 52.3 years (Table 1). There
was an average delay at presentation to the hospital by
39.3 days. Preponderance was seen among men in the
study group (2.85:1) (Table 2). Six patients (22.22%) had
type 2 diabetes mellitus in the study group. Six out of
twenty-seven patients had received intra-lesional steroid
injections in the past one year prior to presenting with
ruptures. All the ruptures were unilateral; being slightly
more common on the left side (55.55%). After
randomization, 14 patients underwent surgery using FHL

tendon (FHL group) and 13 patients with PB (PB group).
There was surgical site infection in one patient in PB
group; who was also a diabetic (Figure 7). The infection
in this patient settled with surgical debridement and
intravenous antibiotic.

Figure 7: Surgical site infection in PB group.

Average preoperative AOFAS ankle-hindfoot scale was
39.78 and 41.92 respectively in FHL group and PB
group. In FHL group ankle-hindfoot score improved to
50.71, 83.5 and 91.14 at 6 weeks, 3 month and 6"
months respectively. In PB group the scores were 36.15,
79.23 and 88.46 at similar 6" week, 3" month and 6"
month. Although the difference in scores was seen in
both groups, the difference was not statistically
significant.

The mean preoperative Leppihilati score was 20.71 and
23.46 in FHL group and PB group respectively. The
mean difference at six weeks and 3" month and 6™-month
scores between FHL and PB groups were not statistically
significant (p-value 0.10, 0.23 and 0.89 respectively).

Similar findings were seen in ATRS scale also. The p-
value preoperatively, then at six weeks and 3" month and
6" month were 0.87, 0.86, 0.29 and 0.62 which were not
statistically significant.

DISCUSSION

In the present study average ATR was seen at a slightly
younger age in men (51.4 yrs) as against women (54.85).
The incidence in men in our study was nearly 3 times
more common as compared to women. This was in line
with the observations done by Lemme et al in his
epidemiological study done on US population *. Although
there were differences in the incidence and in the
outcome scores between men and women, the
observations were not statistically significant (p>0.05).
All the patients had unilateral ruptures in our study which
was more common and left side. Similar observations
have been found by Chang et al and they have attributed
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it to more frequent "left foot push off" with right-hand did not remember the causative mechanism. Sudden
dominant individuals.”* Stumble and fall was the forceful dorsiflexion, tendon degeneration, intra-lesional
common mechanism observed in our study. Six patients steroid all have been associated with increased ATR.*®

Table 3: Group statistics: FHL vs. PB.

Parameters
Average age 53.50 51.00 0.33 (NS)
Average delay in presentation in days 35.29 37.38 0.70 (NS)
Pre-op 39.79 41.92 0.57 (NS)
Post-op at 6 weeks 50.71 52.80 0.60 (NS)
(0lRAREd Post-op at 3 months 83.50 815 0.35 (NS)
Post-op at 6 months 91.14 90.08 0.58 (NS)
Pre-op 20.71 23.46 0.44 (NS)
Leppilahti scare Post-op at 6 weeks 31.79 36.15 0.10 (NS)
Post-op at 3 months 82.14 79.23 0.23 (NS)
Post-op at 6 months 88.21 88.46 0.89 (NS)
Pre-op 19.64 20.0 0.87 (NS)
Achilles tendon total rupture Post-op at 6 weeks 42.07 42.46 0.86 (NS)
score Post-op at 3 months 70.00 67.08 0.29 (NS)
Post-op at 6 months 81.14 80.38 0.62 (NS)

AOFAS- The American Orthopaedic Foot and Ankle Society (AOFAS) ankle-hindfoot scale; FHL- Flexor hallucis longus tendon; PB-
peroneus brevis tendon; NS- Not significant (p>0.05).

Table 4: Functional outcome with different scoring systems.

FHL group (n=14) PB group (n=13)

AOFAS Leppilahti ATRS AOFAS Leppilahti ATRS

scale score scale scale score scale
Excellent results (>85) 12 13 2 11 11 2
Good (70-84) 2 1 12 2 2 11
Fair (50-69) Nil Nil Nil Nil Nil Nil
Poor (<50) Nil Nil Nil Nil Nil Nil

Table 5: Complications.

Complications FHL group (n=14) PB group (n=13)
N (%) N (%)

Wound healing problems Nil 1(N)*

Infections Nil 1(7)*

Rerupture Nil Nil

Parasthesia Nil 1(7)*

Weakness of great toe flexion Nil Nil

*The same patient had superficial infection and sensory problem. This patient was also a diabetic. The infection settled with surgical
debridement and intravenous antibiotic.

In the present study, there was an improvement in both PB.”® The percentage of good to excellent in both the
the FHL and PB groups (Table 3). The mean AOFAS FHL and PB groups was comparable with AOFAS and
scores improved from 39.79 to 91.14 and from 41.92 to Leppilahti  scores. However, with patient-reported
90.08 in FHL and PB groups respectively (Figure 8). outcome score (ATRS), the percentage of good scores
Although there was inter-group variation in outnumbered other excellent outcomes (Table 4).
improvement, the difference was not statistically

significant (p=0.58). Our results in both the groups were One patient in PB group developed surgical site infection
similar with a study done by Wegrzyn where there was an which settled with surgical debridement and intravenous
improvement in AOFAS score from 64 to 98 at 79 antibiotic (Table 5).

months follow-up.”” Anatomically contractile force of

FHL is more in line with Achilles tendon and its muscle In our study, we did not find any statistically significant
belly is in close contact with the repaired area in contrast difference in the outcome between FHL and PB groups.
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Both FHL and PB are good methods with predictable
outcome rates. FHL may be preferred as (a) it can be
accessed through the single incision; (b) it is more in line
with Achilles tendon (c) theoretical advantages of
improved vascularity at achilles tendon repair site.

100
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/

60
50
40

30
20
10
0
Pre-op Post-opat6 | Post-opat3 | Post-op at 6
weeks months months
AOFAS Score |

=== FHL group == PB group

Figure 8: Comparison in mean AOFAS scores
between FHL and PB groups.
AOFAS- The American Orthopaedic Foot and Ankle Society
(AOFAS) ankle-hindfoot scale; FHL- flexor hallucis longus
tendon; PB- peroneus brevis tendon.

Limitations

This was a single center study. We suggest a multi-
centric study with larger sample size for better
comparison.

CONCLUSION

Predictably good results are seen with tendon
augmentation procedures for Achilles tendon rupture.
Both FHL and PB are equally good in providing good
plantar flexion power needed in Achilles tendon rupture.
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