
























































Rosemberg et al. Use of autologous tendon of Hamstring in the treatment of irreparable lesions of peroneus tendon

Figure 3. A-C) Show the knee incision, the semitendinosus extraction and the graft acquired.

A C
Figure 4. A-C) Show the incision on the ankle and the foot for the tenolysis of the peroneal tendons and the disease tendons.
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Given the condition, imaging tests were requested to
evaluate the prognosis and decide on the best management
for the patient. Initially, a fracture of the lateral base of Orthostatic
the proximal phalanx of the right hallux was observed on
anteroposterior and profile radiographs (Figure 2).

Nuclear magnetic resonance imaging was requested to
visualize the affected structures better. Degenerative changes
were evidenced, involving the joints with slimming of the
chondral surfaces (Figure 3). In addition, area of synovitis and
a small bone fragment from the lateral base of the proximal
phalanx. Based on these findings and the clinical history, the
surgical team decided on surgical treatment through the mini

endobutton technique. Orthostatic
The surgery consists of two incisions-one dorsolateral

and one medial-to expose the lateral base of the proximal
phalanx and the distal region of the first metatarsal. Then,
the extensor hallucis longus and medial capsulotomy were
released (Figure 4).

Then, the 1.2 mm guidewires were inserted at an angle
of about 40-50 degrees oblique after cannulation was
performed with drills for anatomical reduction and correction
of deformity in the distal region of the first metatarsal and
proximal phalanx of the hallux, with fixation through the mini
endobutton.

Discussion

The aim of this post-traumatic hallux varus case report
was to describe this deformity and the mini endobutton
technique, as a surgical strategy, for repairing the lateral Figure 2. Anteroposterior and profile radiographs.

Figure 1. Immediate preoperative. Figure 3. T-1 weighted magnetic nuclear resonance.
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collateral ligament of the hallux. Such pathology is rare in the
orthopedic routine, and because it shows a post-traumatic
fact, it further increases its uniqueness and significance®.
The hallux varus represents a sinuosity of the hallux in the
medial direction®. The main etiology is the surgery to repair
the hallux valgus (bunion)®, congenital®, and trauma in the
region.

Its main cause is an iatrogenic hypercorrection of the hallux
valgus, which is quite common in postmenopausal women®©?,
mainly in patients with long-standing osteoarthritis, with
congenital and neurological causes (post-polio). In older
adults, hallux varus is a risk factor for falls and subsequent
loss of functionality.

Due to its diverse etiologies and clinical presentations, the
hallux varus classification is not easily reproducible. Hawkins
classified the deformity as static (flexible) or dynamic (rigid).
Static deformity is commonly asymptomatic, of uniplanar
characteristic, reducible, and not caused by a muscle
imbalance. Dynamic deformity is commonly symptomatic,
multiplanar, and non-reducible, usually due to a muscle
imbalance®.

Surgical treatment should be indicated according to clinical
and radiographic evaluation. Several surgical procedures
are capsular repairs, tenotomy and/or abductor hallucis
transfer, extensor hallucis longus transfer and hemitransfer,
osteotomies, and arthrodeses. There is no consensus on
the surgical treatment of choice, and each case should
be evaluated individually. Historically, flexible deformities
without degenerative joint changes can be treated differently,
including bloodless reduction and fixation with Kirschner
wires in recent cases, excision tibial sesamoid, or metatarsal
and phalangeal osteotomies. However, soft tissue procedures
such as medial capsular release, lateral capsuloplasty,
abductor hallucis tenotomy, transfers, and tenodeses are
described with better results in these deformities®.

Figure 4. Medial incision with varus correction using the mini en-

dobutton technique.

The choice of procedure should be individualized based
on the etiology of the deformity, anatomy, objectives, and
patient perspectives. In late flexible deformities, there
is no evidence that only medial capsular release, lateral
capsular overrelease, and abductor hallucis tenotomy are
sufficient. In such cases, tendon transfers are indicated.
Several procedures are described as extensor hallucis longus
transfers and hemitransfer, abductor hallucis transfers, and
extensor hallucis brevis tenodesis®™. There are also new
procedures for reconstructing the lateral collateral ligament
by the mini endobutton device to correct the hallux varus
presenting satisfactory results®,

Nevertheless, the mini endobutton techniqueis progressively
effective in treating post-traumatic hallux varus, presenting
better prognostic results among the patients submitted®. Mini
endobutton treatment is a reproducible technique that allows
the treatment of hallux varus, achieving the same correction
of osteotomies but preserving and avoiding complications,
which may resemble less invasive percutaneous techniques®
(Figure 4 and 5).

Figure 5. Hallux appearance. A) Preoperative; B) Immediate pos-
toperative.

Figure 6. Anteroposterior and oblique postoperative radiographs.
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Periarticular joint arthritis after ankle replacement vs.
ankle arthrodesis. A systematic review
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Abstract

Objective: To complete a comprehensive literature review to determine the quantity and quality of literature supporting the incidence
of IPJA after AA and TAR.

Methods: A comprehensive review was performed to determine the quantity and quality of literature supporting the incidence of IPJA
after AA and TAR. After applying inclusion and exclusion criteria, 23 TAR and 19 AA studies were included.

Results: Only one high-quality level | was found, reporting 1.2% of IPJA after TAR. Majority of the studies were level IV and reported
an incidence of subtalar arthritis of 0%-40%, talonavicular 2.8%-34%, and calcaneocuboid 2.8%-3.2% after TAR and an incidence of
subtalar arthritis of 7.7%-100%, talonavicular 8.69%-11.6%, and calcaneocuboid of 22% after AA.

Conclusion: There is currently poor quality evidence supporting a higher rate of IPJA after AA compared to TAR. Also there is poor-
quality evidence that supports IPJA as a complication of TAR; however, this is the current evidence on this topic. Better-quality long-
term studies are required to make definitive and accurate conclusions on the incidence of IPJA.

Level of Evidence lll; Therapeutic Studies; Systematic Review.

Keywords: Ankle joint; Arthrodesis; Disease progression; Incidence.

Introduction suggest that eliminating motion through AA will result in
accelerated degeneration of the periarticular joints at mid
or long-term follow-up®2”, Despite the benefit that ankle
replacement may gain by preserving the tibiotalar motion,
certain studies found ipsilateral periarticular joint arthritis

End-stage ankle arthritis (ESAA) is a limiting condition that
severely compromises the health-related quality of lifed#,
Ankle arthrodesis (AA) and total ankle replacement (TAR)
are currently the most accepted surgical treatments for
ESAA. However, there is no clear consensus on whether TAR  (IPJA) after TAR surgery 725,
or AA provides the best clinical outcomes®. The aim of the present study is to systematically review the

The introduction of TAR in 1970%¥7 opened a new opportunity ~ available literature to determine if there is evidence suppor-
for maintaining ankle function; however, AA remains a safe  ting IPJA as a complication after TAR and AA and a correlation
and effective surgical treatment for ESAA® 2", Some studies between symptoms and further surgery to treat IPJA.

Study performed at the Queen Elizabeth Il Health Sciences Center, Halifax, Nova
Scotia, Canada.
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Methods
Search strategy

A comprehensive review of the literature was performed
on January 18, 2022, in the PubMed/Medline, Cochrane, and
Web of Science databases using the search terms: ((“Arthro-
plasty, Replacement, Ankle”[Mesh]) AND “Arthritis”[Mesh])
AND “Joints”[Mesh] for total ankle replacement and
(((“Ankle Joint’[Mesh]) AND “Arthrodesis”’[Mesh]) AND
“Arthritis”[Mesh]) AND “Joints”[Mesh] for ankle arthrodesis.
The initial search criteria included all dates and types of
publications, including retrospective and prospective studies,
case reports, and reviews.

Selection criteria

Studies were included if: (1) they evaluated arthritis at least
in one of the periarticular joints (subtalar, talonavicular, and
calcaneocuboid) after TAR or AA (2) pre- and postoperative
radiographs were reviewed. Studies were excluded if: (1) TAR
and AA had concomitant periarticular joint fusions at the
same stage or before surgery, (2) conversion from AA to TAR
occurred, (3) non-English language articles, (4) systematic
reviews that contained the studies already included in this
review, (5) studies that did not specify the number of patients
or joint affected with IPJA.

Two researchers independently reviewed the titles and
abstracts and discussed inconsistencies until consensus was
obtained;if necessary,athirdresearcher was consulted to make
a final decision to prevent further bias. Next, two researchers
independently performed a full-text read for inclusion. In
case of disagreement, a consensus was reached on inclusion
or exclusion by discussing with a third or fourth researcher
until the final decision was determined. Frequencies of IPJA
(subtalar, talonavicular, and calcaneocuboid joints) were
calculated based on the number of patients treated with TAR
from each study.

Level of evidence method

All articles were reviewed and assigned a Level of Evidence
Classification from | to V according to the Journal of Bone
and Joint Surgery “Levels of Evidence for Primary Research
Question”®>,

The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines were used throughout
this review for search, data extraction, and results analysis®®.

Results

The literature search yielded 643 relevant publications for
TAR and 1295 studies for AA. After removing the duplicates,
there were 562 TAR and 952 AA. Next, a title and abstract
review for relevance was performed, and 512 TAR and 837
AA were excluded leaving 50 studies for TAR and 115 for AA.

After a full-text review, 27 TAR were excluded (ten German
and one Korean studies, six incomplete-data studies, five
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studies with no or not mentioned preoperative radiographic
assessment, and five systematic reviews that included studies
already in this study). Ninety-six AA studies were excluded
(sixty-eight other-language studies, three systematic reviews
that included studies that were already eligible, seventeen
incomplete-data studies with no number of patients or joints
affected included, and eight studies with no or not mentioned
preoperative radiographic assessment). Finally, 23 TAR and
19 AA studies were included for complete analysis (Figure 1).

Most studies were level IV (n =18, 78.3% TAR, n =17, 89.47%
AA). The best quality study found was level | (n =1, 4.3%
TAR). There were also level Il (n =2, 8.7% TAR) and Il (n = 2,
8.7% TAR, n = 2,10.52% AA) studies.

Overall, the 23 TAR studies revealed a mean age of 62.32
years, and the 19 AA studies had a mean age of 57.1 years. The
mean follow-up time was 6.2 years for TAR and 4.75 years for
AA. The requirement for further periarticular fusion ranged
from 5-13. 8 years after TAR and eight months to 10 years
after AA.

Among the studies included, only three®2303” addressed
the IPJA as the main topic. The remaining studies performed
overall research on outcomes and included IPJA as a
complication.

To improve comprehension of the quality of studies, we
divided the studies by level of evidence according to the
Journal of Bone and Joint Surgery “Levels of Evidence for
Primary Research Question”®,

Level I study

Nunley et al.“® performed a prospective randomized trial
in 2019 comparing outcomes after a mobile-bearing (STAR)
versus a fixed-bearing (SALTO TALARIS) TAR. Symptomatic
subtalar arthritis was reported in one patient (1.2%) in the
mobile-bearing group that required further subtalar fusion.
Talonavicular and calcaneocuboid joints were not reported
(Table 1).

Level ll studies

Only two high-quality level Il studies®>*” were found for the
TAR group (Table 1). No level Il studies were found for the AA
group. These reports did not consider the calcaneocuboid
joint in the results. Overall in both studies, 194 ankles receiving
TAR were found with a broad range of IPJA. Subtalar arthritis
incidence was 8.8%-86%, and talonavicular 10.8%-70%.

Kerkhoff et al.®® examined 134 ankles after TAR with
mobile-bearing (STAR) prosthesis. The authors used the
Kellgren and Lawrence classification system to report a total
incidence of periarticular osteoarthritis of 19.6%, dividing into
subtalar joint (8.8%) and talonavicular joint (10.8%) after pre-
and postoperative radiographic assessment. A correlation
with symptoms or requirement for further surgery was not
considered in this study.

Mayich et al.®” included 60 ankles and found an incidence
of subtalar arthritis of 81%-86%, the majority were grade 1and
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s Records identified
- Pubmed/Medline: TAR =314, AA =555
i Cochrane: TAR = 10, AA= 15 Additional records identified through other
B Web of Science: TAR =289, AA = 706 sources
£ (TAR=30,AA=19)
]
T Records excluded in title screening
Records after duplicates (TAR =335, AA = 582)
& (TAR= 562, AA = 952)
e Records excluded in abstract screening
(TAR =177, AA = 255)
Y
Full-text articles assessed for eligibility
TAR =50, AA=115
Eb ( i ) Full-text articles excluded, with reasons
B (TAR = 27)
= German = 10
Korean = |
) Systematic review =5
Number of patients or joints not included = 6
— Y Preop radiographs not present or specified = 5
Studies included in qualitative synthesis (AA= 96)
3 (TAR=23,AA=19) Other languages = 68
= Systematic review = 3
2 Number of patients or joints not included = 17
= Preop radiographs not present or specified = 8

Figure 1. PRISMA flow diagram. The diagram illustrates the search process for published literature meeting the inclusion criteria for

this study.
Table 1. Level |, II, lll - TAR studies
Authors|/ Year Level Age N°TAR Follow-up 1B Joint Symptoms  Surgery Radiographic results
Nunley et al. | 65y (35-85) 41 45y STAR ST:1.2% ST pain 1.2% ST fusion NR
2019 43 SALTO TALARIS 1.2%
Kerkhoff et al. I 59y +12.5 134 7.5y STAR ST: 8.8% NR NR KL
2016% TN: 10.8%
Mayich et al. I 62y (33-90) 60 Sy NR ST: 81%-86% NR NR KL: ST: 0 = 8%; 1= 39%,;
2013% TN: 62-70% 2=39%; 3 =11%; 4 = 4%
TN: O = 29%; 1= 40%;
2=21%;3=6% 4=4%
Marks 2019%° Il 65.3y (49.4-81.6) 50 4.9y SALTO TALARIS ST: 2% ST pain 2% ST fusion NR
(0.9-8.6) 2%
Krause et al. 1 64.2y (36-88) n4 38.7m Agility NR NR NR KL: Postop:
20m# (25-68)  LNTEGRA ST: 1.75%
. 0,
SR 0o orade 3 0.83%)
TN: 0.88%

(O to grade 2: 0.88%)

*y:years, m: months, ST: subtalar, TN: talonavicular, NR: not reported, KL: Kellgren and Lawrence scale, TAR: Total Ankle Replacement
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2, and talonavicular arthritis of 62%-70%, mainly grade 1 of
the Kellgren and Lawrence scale.

Level lll studies
TAR

Two level Il studies“+*® reported IPJA after TAR and
matched the inclusion criteria (Table 1).

Incidence of IPJA

Marks®® studied 50 patients after TAR with SALTO TALARIS,
and 2% of them developed symptomatic subtalar arthritis that
required subtalar fusion. Talonavicular and calcaneocuboid
joints were not reported.

Progression of IPJA

Krause et al.“® reported the progression of IPJA using the
Kellgren and Lawrence scale in 114 ankles with different types
of ankle prostheses. Subtalar arthritis progression was 0.88%
each from grades O to 2 and O to 3. Talonavicular progression
was also 0.88% from grade O to 2.

AA

Two level IlI studies®4 were identified (Table 2). Both
studies reported progression of IPJA after 73 ankle fusions
showing a progression of 4.2%-15% for subtalar joint, 2.1% for
talonavicular joint, and 3.84% for calcaneocuboid joints.

The studies were analyzed on different scale grading
systems. Krause et al.“®® reported the progression of os-
teoarthritis with the Kellgren and Lawrence scale. Subtalar
arthritis progression was 2.1% each from grade O to 2 and O
to 3. Talonavicular progression was 2.1% from grade 1 to 3.
Thomas et al.®?” studied the progression with Kellgren and
Moore scale, finding IPJA progression rates of 15% and 3.84%
from grade 2 to 5 in the subtalar and calcaneocuboid joints,
respectively.

Level IV studies
TAR

Eighteen level IV studies(?8-3236.38.40.4143.45-4851-54) \yere included
(Table 3).

Table 2. Level Il - AA studies

Authors/Year Age N?AA Follow-up
Krause et al. 207144 58.5y 47 36.5m (28-109)
(28-82) (22 open-22 OA: 5y
arthroscopic)
Thomas et al. 2006%' 54y 26 44m

Incidence of IPJA

Fifteen studies(?8:30-32.38.40.4145-4851-54) rapnorted the incidence of
IPJA. Only three®®44® reported total adjacent joint arthritis
of the three joints studied (subtalar, talonavicular, and
calcaneocuboid) with a result range of 0%-14.3%. Overall,
in 995 ankles following TAR, the incidence of subtalar
arthritis was 0-40%, talonavicular arthritis 2.8%-34%, and
calcaneocuboid arthritis 2.8%-3.2%.

Three of these studies®®324% found a correlation between
symptoms and subtalar joint arthritis in 1.47%-1.7% of
patients. The need for additional fusion was reported in eight
studies?832384145464852) with a wide range of timing from 35
months to 13.5 years after TAR. One of the studies®® showed
a higher amount of subsequent joint fusions than arthritis
incidence reported due to failed replacement surgery, so we
excluded that data in these results. Two studies®“34® identified
no requirement for further surgery, and one reported no IPJA
in their results.

Dekker et al.®® compared three different prostheses in
140 ankles after TAR and reported subtalar arthritis of 40%
and talonavicular of 34%, with considerably fewer cases
that needed fusion due to painful arthritis (subtalar 11.4%
and talonavicular 1%). Regarding the preexisting IPJA, there
was an incidence of 40% and 53% grade 1 for subtalar and
talonavicular joints.

Saltzman et al.®*#® evaluated the incidence of IPJA in a mean
follow-up of 4.2 years on 37 patients finding 5% subtalar, 16%
talonavicular, and 44% calcaneocuboid joints newly onset
arthritis after STAR-TAR.

Progression of IPJA

Seven studies@83036434854 reported osteoarthritis pro-
gression of IPJA after TAR. Four®8304859 reported the inci-
dence and progression of IPJA. Among 1111 ankles, 14.3%-
38% IPJA progression was reported, ranging from 4.8%-59%,
6.4%-38%, and 3.2%-38% in the subtalar, talonavicular, and
calcaneocuboid joints, respectively.

Sokolowski et al.®?® reported on secondary subtalar IPJA
after TAR, 671 were included, 37 (4%) had subtalar IPJA that
required a secondary subtalar fusion. Evaluation of pre- and
postoperative radiographs was performed, 99% had previous
TAR subtalar arthritis with a correlation of 2% of symptomatic

Joint Symptoms  Surgery Radiographic results
NR NR None KL: Postop
ST: 4.2% (O to grade 2: 2.1%,
O to grade 3: 21%)
TN: 2.1% (1 to grade 3)
NR NR NR KM: Progression

ST:15%
CC:2to5=3.84%

*y:years, m: months, ST: subtalar, TN: talonavicular, CC: calcaneocuboid, NR: not reported, KL: Kellgren and Lawrence scale, KM: Kellgren and Moore scale, AA: Ankle Arthrodesis, OA: Osteoarthritis
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Table 3. Level IV - TAR studies

Authors/ Year Age NeTAR Follow up Implant Joint Symptoms Surgery Radiographic results

Sokolowski et 58.8y 671 5y (0.1-17) H3 ST: 99% preop ST pain 2% ST fusion 4% KL: Preop: Without ST fusion:

al. 2019%° (33.1-74.6) (1.9% not for 0 =0%,1=28%, 2=30%, 3 = 44%,
pain) 4=18%; With ST fusion: O = 18%,

ST fusion: 1=24%, 2 =29%, 3 =29%, 4 = 0%.
= Postop: Without ST fusion: O = 0%,
5y (0.3-10) 1= 2%, 2 =19%, 3 = 51%, 4 = 28%;
With ST fusion: O =18%, 1= 21%,
2=23%, 3=26%, 4 =12%.
Progression: 32%: Without ST fusion:
1grade = 30%, 2 grades = 2%;
With ST fusion: 1 grade = 18%,
2 grades = 3%.

Palanca et al. 73.7y (51.3- 21 15y STAR T:14.3% ST pain 1.6% ST fusion 1.6% KL: Progression
2018% 92.9) ST: 4.8% ST fusion: 13.8y 1grade = ST 3.2%, TN 3.2%, CC 1.6%
TN:6.4% 2 grades = ST 0%, TN 3.2%, CC 1.6%
CC:3.2% 3 grades = ST 1.6%, TN 0%, CC 0%
Barg et al. 67y 55 26.6m = 4.2 Zimmer Preop NR TN fusion post KL: Preop: ST: 0 = 32.7%, 1= 52.7%,
2018% Trabecular ST: 67.2%, TAR 1.8% 2=3.6%, 3=18%, 4 =0%
Metal TN: 36.3%. TN: O = 63.6%, 1= 23.6%, 2 = 1.8%,
Postop: 3=18%, 4 =18%
ST: 71%, Postop: ST: O = 29.1%, 1 = 56.4%,
TN: 36.4% 2=55%3=0%,4=0%
TN: 0 = 63.6%, 1= 25.5%, 2 =1.8%,
3=0% 4=0%
Eckers et al. 43y 17 9.6 (3.3-17.8) Agility ST: 17.64% NR NR NR
2018% (27.4-57.6) HINTEGRA
STAR
Mobility
Dekker et al. 70.5y 140 6.5y (5.0-8.9) SALTO ST: 40% ST pain 1.4% ST fusion 11.4% KL: Preop: ST:0 = 20%, 1= 40%,
2017% (31-91) TALARIS TN: 34% TN pain1% TN fusion 1% 2 = 21%, 3 =19%; TN: O = 31%, 1= 53%,
STAR 2=8%, 3=8%
INBONE Postop: ST: 1 grade = 27%,
2 grades = 1%, TN: 1 grade = 31%,
2 grades = 1%
Progression of 1 grade:
SALTO TALARIS: ST 29%, TN 38.5%
STAR: ST 22%, TN 23.1%
INBONE: ST 27%, TN 29.5%
Frigg et al. 58y 50 14.6y(12.9-16.4) STAR ST: 6% NR ST fusion 12% NR
2017% (38.0-81.8) TN fusion 4%
Stewart et al. 619y 72 81.1m (60-115) SALTO ST: 2.8% NR ST fusion 2.8% NR
2017%2 TALARIS
Chao et al. 68.6y 23 36m(24-49) SALTO ST: preop ST pain 0% ST fusion 21.7%  Preop: ST: None = 34.8%, Mild =
20154 (53.2-85.4) TALARIS 65.2%, postop 39.1%, Mod = 4.3%, Sev = 17.3%.
100% Postop: ST: None = 0%, Mild = 69.5%,
Mod = 0%, Sev = 8.7%.
Rodrigues- 55.6y 19 38.7m (18-72) SALTO ST: 1.7% ST pain 1.7% ST fusion 1.7% NR
Pinto et al. (24-87) OA: 11.5m TALARIS
2013*
Choi et al. 63y 77 53m (24-76) HINTEGRA HINTEGRA NR None NR
20134 (40-78) 32m (24-45) Mobility ST: 31%
62y Mobility
(36-77) T: 8.6%,
ST: 2.8%
TN: 2.8%
CC: 2.8%
Mann et al. 61.4y 55 9.y (2.6-11) STAR T: 38% None None Progression:
20m* OA: 9y ST: 20% ST:1grade = 18.2%, 2 grades = 1.8%
TN: 13% TN: 1 grade = 10.9%, 2 grades = 1.8%
CC: 4% CC:1grade = 3.6%
Saltzman et 64y 37 42y (2.2-59) STAR preop: ST 95% NR NR KL: Preop: ST: O = 5%, 1 = 32%,
al. 2010%4 TN 82% CC 2=41%, 3 =22%,4 = 0%; TN:
21% postop: 0=19%,1=46%, 2 = 30%, 3 = 3%,
ST:100%TN 98% 4 =3%; CC: 0 =78%,1=16%, 2 = 5%,
CC 65% 3=0%, 4 = 0%.

Postop: ST: 0 = 0%, 1= 0%, 2 = 49%,
3=38%, 4 =14%; TN: O = 3%,
1=16%, 2 =57%, 3 = 22%, 4 = 3%;
CC:0=35%,1=43%,2 =22%,
3=0%, 4 = 0%.
Progression: ST: 1 grade = 59%,

2 grade = 14%, TN: 1 grade = 38%,
2 grades = 19%, CC: 1 grade = 38%,
2 grades = 11%.

continue..
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...Continuation

Table 3. Level IV - TAR studies

Authors/ Year Age N?TAR Follow up Implant Joint Symptoms Surgery Radiographic results
Wood et al. NR 200 88m (60-156) STAR ST:15% NR NR KL: Preop: ST: 4 = 45.5%
2008 Postop: New cases: ST 15%
Ali et al. 69y 35 5y (3-150m) Buechel- ST: 5.7% NR NR NR
200747 (58-84) Pappas
Kopp et al. 63y 40 44.5m (26-64) Agility 0% NR None NR
2006°%¢ (32-85)
Knecht et al. 6ly 132 9y Agility Preop: NR ST fusion 2.3% KM: Preop: ST: 1-2-3 = 85%,
2004 (27-83) OA: 7.2y (2-14) ST: 100% Triple 4-5 = 15%;
TN: 100% arthrodesis TN: 1-2-3 = 87%, 4-5 = 13%.
2.3% Postop: ST: 1=15%, 2 = 33%, 3 = 31%,
4 =M%, 5= 27%; TN: 1= 22%, 2 = 41%,
3=21%, 4 =11%, 5 = 22%.
Progression: ST: 19%; TN: 15%
Valderrabano 56.ly 68 3.7y (2.4-6.2) STAR ST: 1.47% ST pain ST fusion 1.47% NR
et al. 20044 (22-85) 1.47% ST fusion: 35m
Symptoms:
6m
Kofoed etal. 61y (34-76) 41 9y (6-14) NR ST: 0% NR NR NR

19983

*y: years, m: months, ST: subtalar, TN: talonavicular, CC: calcaneocuboid, T: subtalar, talonavicular and calcaneocuboid, NR: not reported, KL: Kellgren and Lawrence scale, KM: Kellgren and Moore

scale, TAR: Total Ankle Replacement

arthritis. Time from primary TAR to subtalar joint fusion due
to IPJA was 5.0 (0.3-10) years.

Dekker et al.®® postoperative follow-up also reported
osteoarthritis progression, showing 1 grade progression in
27% of subtalar joint and 31% of talonavicular. There was
no difference in the progression among the three kinds of
prostheses.

Saltzman et al.®® compared pre- and postoperative IPJA
using the Kellgren and Lawrence scale, finding progression of
59%, 38%, and 38% of 1 grade in subtalar, talonavicular, and
calcaneocuboid joints, respectively.

AA

Seventeen level IV studies®131518205457-6D \were analyzed after
researching IPJA after AA (Table 4).

Ten studies(0121315162058-6D reported pain in the adjacent
joints. One® reported no association of osteoarthritis with
pain, and the remaining showed a range of 6.25%-39.13%.
Furthermore, ten studies(01213151718.57.59-6D reyiewed the need for
further surgery; subtalar fusion was reported in 1.61%-25%,
talonavicular 0.95%-3.84%, triple arthrodesis 0.95%. One
study™® was the only one that reported no surgery due to
IPJA.

Incidence of IPJA

Ten level IV studies0111317.20.54,57.58606D reported the incidence
of IPJA after AA. Three studies®™®5 reported the incidence
and progression of IPJA. A broad range of subtalar arthritis
of 7.7%-100% was reported, the talonavicular joint of 8.69%-
1.6%, and calcaneocuboid joint had 22%.

68 U Foot Ankle. 2023;17(1):63-72

Progression of IPJA

Eight reports®2121516185459 gnglyzed the osteoarthritis pro-
gression of IPJA. Subtalar joint progression was 30%-47.82%,
talonavicular joint 8.69%-48.5%, and calcaneocuboid joint
18.18%-26%.

Jones et al.® performed a study on 101 ankles classifying
subtalar and talonavicular arthritis in both Kellgren and
Lawrence and Van Dijk scales, with 15% of osteoarthritis
progression on the Kellgren and Lawrence scale and 4% on
the Van Dijk scale.

Saltzman et al.®® compared pre- and postoperative IPJA
using the Kellgren and Lawrence scale, finding progression
of 47%, 47%, and 26% of 1 grade in subtalar, talonavicular, and
calcaneocuboid joints, respectively.

Discussion

Nowadays, AA and TAR are surgical options for the ma-
nagement of ESAA. While AA has been considered the gold
standard for several years and is still one of the main options,
TAR has improved with better prosthesis development®.
For many years, mid or long-term complications had been
reviewed for these procedures, exposing potential higher
incidence of IPJA after AA with no conclusive results in the
literature due to many confounding factors that may suggest
but not confirm this statement.

Furthermore, there is no conclusive evidence in the
literature to confirm or deny the presence of IPJA after TAR
which has not been implied as a possible complication after
this procedure. For that reason, the aim of this review was to
perform a systematic review to have a documented basis for
incidence and/or progression after TAR and AA.
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Table 4. Level IV - AA studies

Authors/Year Age N2AA Follow-up Joint Symptoms Surgery Radiographic results
Jones et al. 611y 101 86 m (24-247) NR NR NR KL: Progression: 15%
017° (35.8-79.6) ST: 0 = 47.5%, 1= 16.8%,
2 =3.96%, 3= 0.99%
TN: O =591%, 1= 5.94%,
2=297%, 3=0.99%
VD: Progression: 4%
ST:0=475%,1=18.8%,2 =297%, 3=0%
TN: 0 =60.4%,1=5.94%, 2 =2.97%, 3 = 0%
Morasiewicz llizarov: 62 llizarov 43m llizarov NR NR llizarov: Preop: T = 48.3%, ST = 48.3%,
et al. 2017° 43y (17-66) (29 llizarov (24—1f08). T: 65.5% TN = 34.5%, CC = 34.5%.
Internal - 33 internal Internal fixation Internal fixation Postop: T = 65.5%, ST= 65.5%,
fixation: fixation) 45m (24-104) . o TN= 48.3%, CC = 34.5%.
T: 100% e
47y (17-67) Internal fixation: Preop: T = 81.8%,
ST =75.8%, TN = 33.3%, CC = 30.3%.
Postop: T = 100%, ST = 96.9%,
TN = 81.8%, CC = 66.6%.
Flint et al. 60y 60 11y (0.3-4) ST: 20% Hindfoot ST fusion 1.66% NR
2016 (29-84) pain 12%
Midfoot
pain 5%
Lee et al. 62.4y 23 41m (15-80) Preop: ST pain: ST fusion 4.34% Progression: Isolated ST = 47.82%,
20162 (39-79) ST: 96.65% 39.13% TN = 8.69%, ST + TN = 18.39%.
TN: 81.8% Postop: New TN = 8.69%
Jain et al. 59.4y 52 321m (8-78) ST: 11.54% NR NR NR
2015" (27-80) TN: 3.85%
Vaughan et al. 68.5y 8 58.5m (24-100) ST: 25% ST pain ST fusion 25% NR
2015° (59-80) 25% ST fusion:
34-89 m
Strasser et al. 74.5y + 3.7 30 85y +17 NR ST pain ST fusion 6.66% KL: Preop: ST: 1= 40%,
2012 36.6% ST fusion: 9-10y 2 =46.66%, 3 = 6.66%
Progression: ST: 36.6%
Hendrickx et 47y 66 9y Preop: OA not NR VD: Progression: ST: O to 1= 2.7%,
al. 2011® ST: 91% correlated 0to2=13% 0to3=0%1to2=20%,
TN: 77.2% with pain 1to 3=9.3%, 2to 3 =53%
) TN: O to1=121%, O to 2 = 0%,
e 0to 3 = 0%, 110 2 = 16.7%,
PEIReSSIeIE Tto 3= 0%, 2to 3 = 0%
SIs0:3% CC: 0 to 1=15.2%, O to 2 = 0%,
TN: 28.78%, O0to3=0%,1t02=3% 1to3=0%
CC: 18.18%
Dannawi et al. 63y 62 63m (21-92) ST: 24.19% NR ST fusion 1.61% KL:ST:2=1774% ,3 = 3.22%,
20m"” (32-84) 4=322%
Zwipp et al. 53y 72 5.9y (4.8-7.8) Preop NR None BH: New postop: ST: 17%, TN: 11%
2010% (34-69) ST: 35% Progression: ST: 30%, TN: 19%
TN: 18%
Saltzman et 56y 23 4.2y (2.2-5.9) Preop: NR NR KL: Preop: ST: 0 = 5%, 1=25%, 2 = 32%,
al. 2010%* ST: 94%, TN: 92%, 3=32%,4 =5%; TN: 0 =11%, 1= 50%,
CC: 45%. 2=32%,3=5%,4=5%; CC: 0 =53%,
Postop: 1=40%,2=5%,3=0%4=0%
. ; Postop: ST: 0 = 0%, 1= 0%, 2 = 42%,
ST 108?.’ g;\f%]oo% 3=38%, 4 =21%; TN: 0 = 0%, 1=17%,
' 2=63%, 3=16%, 4 =5%; CC:0 = 33%,
1=46%,2=16%, 3 =5%, 4 = 0%
Progression: ST: 1 grade = 47%,
2 grade = 11%; TN: 1 grade = 47%,
2 grades = 11%; CC: 1 grade = 26%,
2 grades = 1%
Gougoulias et Group A: 78 21.1m (6-68) ST: 7.7% ST pain NR NR
al. 2007%° 51.8 £13.5 7.7%
(18-81)
Group B:
57.6 £14.23y
(23-80)
Winson et al. 57.2y 105 65m (18-144) ST: 42.85% NR ST fusion:_ 5.71%, KL Preop:
2005% (20-86) Surgery: 48 m Grade 3 or 4 TN fusion: ST:1and 2 = 20.95%,
0.95%, Triple 3=26.66%, 4 = 5.71%
arthrodesis:
0.95%, TTC
0.95%
Kopp et al. 42y 46 7.3y (2-20) ST: 21.73% ST pain NR NR
2004°%¢ (17-82) 10.86%
Takakura et al. 579y 43 7.2y (2.4-14.11) ST: 32.5% ST pain ST fusion 2.32% Progression
1999 (25-79) TN: 11.6% 2.32% ST ST:0to1=6.97%,1to 2 =18.6%,
fusion:4y 2to3=4.65%
Felix et al. 60 y 26 S5y (2-8) ST: 84.61% ST+ TN ST+ TN fusion ST postop: Mild: 7.69%,
19986° (28-73)  (M4AA-12TTC)  Surgery: 8m pain 3.84% 3.84% Moderate: 38.46%, Severe: 38.46%
Dennis et al. 508y 16 15.1m (3-25) NR ST pain ST fusion 6.25% NR
1988¢' (23-72) 6.25% ST fusion: 2y

y: years, m: months, ST: subtalar, TN: talonavicular, CC: calcaneocuboid, T: subtalar, talonavicular and calcaneocuboid, OA: osteoarthritis, AA: Ankle Arthrodesis, NR: not reported, KL: Kellgren and
Lawrence scale, VD: Van Dijk scale, BH: Bargon and Henkemeyer scale, TTC: Tibiotalocalcaneal
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Onggo et al.®» developed the latest systematic review and
meta-analysis of outcomes after TAR; however, the incidence
or progression of IPJA after TAR was not specified. Ling
et al.®® performed a systematic review on IPJA after AA,
reporting 24 studies with a wide range of incidence between
24% to 100% for the subtalar joint and 18% to 77% for the
talonavicular joint (mainly level IV of evidence). In our review,
they were no high-quality level studies for ankle fusion. The
highest quality was level Ill, with just two studies. The level IV
studies showed similar wide ranges of 7.7%-100% for subtalar,
8.69%-11.6% for talonavicular, and 22% for calcaneocuboid
reported in just one study®®. Only one high-quality level |
study reported briefly on subtalar joint arthritis after TAR,
with 1.2% of incidence after 4.5 years of the procedure.

Also, two level Il studies reported TAR with a broad range of
IPJA. Nevertheless, in this group, it is important to highlight
that the study performed by Mayich et al.®” showed a higher
incidence of IPJA; however, it reported a poor intra- and
interobserver reliability of the Kellgren and Lawrence scale
in these joints.

Another finding of our study is that even if there is a high
incidence of IPJA after AA, the symptomatic patients are less
than one-third of the cases, and fewer require further surgery
due to IPJA pain. Similar was found in the TAR group, with a
minor incidence of IPJA but still present. Thus, it is important
to correlate the radiographic and clinical assessment when
evaluating these patients since a significant amount of
patients have non-symptomatic IPJA.

The follow-up was variable in both groups, and the few
long-term studies had a higher incidence of IPJA, another
reason for the wide range of incidence found.

The main limitation of our review is the quality of the studies
found in the literature, only one level | study was found®“®,
and unfortunately, this study did not assess specifically our
topic, which could decrease the reliability of the study in this
regard; also there were two level Il studies for TAR, these
reported on incidence but not on progression.

Our study also shows that there are cases of IPJA after TAR
that were not previously reported. This information will lead us
to question whether the IPJA is caused by the implant change
in the biomechanics or is part of an ongoing degenerative
disease. Regarding this aspect, there is still no consensus on a
cause for IPJA. This is likely multifactorial rather than just the
arthrodesis or the replacement.

This study demonstrates that the literature provides limited
evidence on IPJA and could be a potential topic of study in
the future with the population increase for both procedures
to complete the outcome expectations.

Conclusions

There is poor quality evidence that supports a higher rate
of IPJA complication after TAR and AA. The literature does
provide some support that IPJA occurs after TAR with a lower
incidence and progression than AA. There are insufficient
high-quality studies to determine the IPJA accurate rate,
thereby would be classified as “I” according to the Journal
of Bone and Joint Surgery “Grades of recommendation” ¢4,

It is important to mention that despite the quality of the
studies identified, this is the best available evidence on this
topic and will be supportive evidence for future high-quality
clinical trials.
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Abstract

The number of total ankle arthroplasties has increased in recent years with the improvement of implants and advanced attempts to
maintain ankle movement. However, this technique presents complications, such as aseptic loosening and infection, requiring revision
surgery. In this scenario, conversion by tibiotalar or tibiotalocalcaneal arthrodesis is highly accepted and can be performed with external
fixators, intramedullary rods, screws, or locking plates. This article shows the resolution of a case of aseptic loosening tibiotalocalcaneal
arthrodesis fixed with a locking plate associated with bone allograft.

Level of Evidence V; Therapeutic Studies; Expert Opinion.

Keywords: Ankle joint; Arthrodesis; Arthroplasty, replacement, ankle; Femur head.

loosening, infection, and misalignment®@#6729™_|n such cases,
the physician has three options: revision to implant another
prosthesis, conversion to arthrodesis, and, in extreme cases,
amputation®361012 - This decision considers the possibility
of infection and bone loss in removing components,

Introduction

Advanced osteoarthrosis is a common cause of pain in the
ankle, often due to sequelae of trauma. Arthrodesis is the
most established and performed treatment for this pathology,

but improving techniques and implants, in addition to the
greater concern for maintaining ankle movement, have made
total ankle arthroplasty (TAA) a useful choice in treating

so many physicians prefer to convert the procedure to
arthrodesis®3469,

When opting for an arthrodesis, ideally should go for TA,

ankle arthrosis®™®. The success of this procedure depends on
selecting adequate patients with good soft tissue conditions
and mild or moderate deformities®@+9.

keeping intact the subtalar complex. However, in some cases,
a great bone defect in the talus leads to unstable fixation.
In these cases, a tibiotalocalcaneal arthrodesis (TTC) might
present some advantages, helping to promote a more stable
arthrodesis with a better chance of consolidation?26®,
Literature shows several techniques for this conversion using

However, the failure rate of this technique remains high
compared to tibiotalar arthrodesis (TA) and arthroplasties
of other joints®?, The main causes of failure are aseptic

Study performed at the Laboratério Prof. Manilo Mario Marco Napoli, Departa-
mento de Ortopedia e Traumatologia, Hospital das Clinicas, Faculdade de Medi-
cina, Universidade de S&o Paulo, Sdo Paulo, SP, Brazil
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external fixators, screws, intramedullary nails, or plates®369,
In addition, to compensate for the bone loss, many authors
recommend using iliac autograft or bone allograft, usually the
femur head@349,

This article presents a technical tip for converting from TAA
with aseptic loosening and severe bone loss at the talus to
a TTC using an external fixation compression fixed with a
locking plate associated with bone allograft.

Technical tip description

The studied patient is a 68-year-old male professional
soccer player between the 1970s and 1980s in Brazil. During
this time, he has presented a history of repetitive right ankle
sprains. He was diagnosed with chronic instability and
ankle osteoarthritis, complaining of pain for ten years (Figure
1A-C).

The patient had been attended by several foot and ankle
specialists who tried conservative treatment options (phy-
siotherapy, change of footwear, and visco-supplementation)
without success. Then, the patient opted for surgical treatment
with TAA of the right ankle with the Zennith implant (Corin
Group, United Kingdom) performed by another surgical team
(Figure 2A-B).

However, after a postoperative period of four months, the
patient’s ankle region pain persisted and worsened over time.
The pain location was the lateral part of the ankle, and 26
months after TAA, a toilet procedure on the lateral part was
performed to improve pain (Figure 2C-D).

In the following months, the patient presented with pain in
the medial side of the ankle, being submitted to a medial toilet
procedure 38 months after the first surgery. Nevertheless, he
was still in pain (Figure 2E-F).

After all these procedures, the patient presented good
alignment of the ankle but a high level of pain with
mobilization, which is why he sought our care. Radiographs
were performed and showed aseptic loosening of the tibial
component (Figure 2G-H). He also underwent a computed
tomography scan (CT) of the affected limb (right ankle) of
both tibial and talar components associated with bone stock
loss in the talus near the posterior subtalar joint. A PET/CT
and SPECT/CT confirmed the loosening and local overload
(Figure 3A-H).

A TAA revision to TTC using a femoral head allograft was
performed in common agreement. The previous anterior
ankle 12 cm incision was used to access the tibiotalar joint and
verify the loosening of the tibial component with metallosis in
the region (Figure 4A-B). Debridement of metal debris was
performed, and devitalized bone parts were removed (Figure
4C-F). Then, the femur head allograft was cut, modeled, and
perforated to fill the tibiotalar joint failure gap (Figure 5A-E).
Subsequently, we performed a lateral 3 cm incision to access
the subtalar joint and prepare the joint for fusion.

Provisional positioning and compression of the joints were
performed with a modular external fixator type AO, then the
alignment was checked clinically and radioscopically. Once
the allograft position and the ankle and hindfoot alignment
were correct, we performed a definitive fixation with an

Figure 1. Initial ankle radiograph before total ankle arthroplasty. A) Anteroposterior (AP) view. B) Lateral view. C) Salzmann view.
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anterior locking dynamic compression plate and screws
(Wright Medical Group N.V. or its affiliates, Memphis, TE, USA).

The plate was positioned in the anterior ankle face,
with neutralizing function, as the external fixator assured
the compression. The posterior subtalar arthrodesis was
additionally compressed with two traction screws, and the
external fixator was removed (Figure 6A-E).

After subcutaneous and skin closure, the patient’s ankle
was immobilized in a below-knee splint. Solid clinical and
radiographic signs of consolidation could be seen within 12
weeks of the procedure.

Discussion

Increased use of TAA will lead to an increase in cases
requiring revisions. For this reason, several techniques and
flowcharts have been described to deal with these issues+7-9,

and locking plate fixation after failed total ankle arthroplasty

The diagnosis of loosening ankle arthroplasty is associated
with persistent pain complaints after surgery. The investi-
gation begins with laboratory infection tests and ankle radio-
graphs in anteroposterior incidences, mortise, and lateral
view, being supplemented by CT“2™ With these tests, it can
be defined whether the patient presents an aseptic loosening
or an infection, besides allowing prediction of the patient’s
bone loss.

Most of the literature indicates the TAA revision to
arthrodesis when significant bone loosening is associated
with a bad outcome predictor. When the bone loosening
is related to severely compromised talus, the literature
suggests TTC arthrodesis since it will not have enough bone
to stabilize only with the TA®. Egglestone et al.® showed a
better rate of a union in TTC and TC than in TA, and some TA
needed to be converted to TTC revision, with all the patient
that underwent conversion to TTC leading to a symptom-free

Figure 2. A) Immediate (i) postoperative (PO) AP radiograph of the ankle. B) iPO lateral radiograph of the ankle. C) PO ankle radio-

graph at 26 months, after medial procedure, AP view. D) PO ankle radiograph at 26 months, after medial procedure, lateral view. E) PO

ankle radiograph at 38 months, after lateral procedure, AP view. F) PO ankle radiograph at 38 months, after lateral procedure, lateral

view. G) Ankle AP radiograph with loosening. H) Ankle lateral radiograph with loosening.
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Figure 3. Preoperative revision surgery supplementary examinations. A-B) Coronal section CT. C-D) Sagittal section CT. E-F) PET/CT.
G-H) SPECT/CT.

Figure 4. A) Anterior incision. B) Local tissue with metallosis. C-D) Component loosening. E) Broken prosthesis components. F)
Debridement.
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Figure 5. A) Fluoroscopy after the debridement. B) Proof test fluoroscopy. C) Femur head allograft fluoroscopy. D) Femur head allo-

graft. E) Femur head allograft after perforation.

Figure 6. A-B) Initial fixation of the arthrodesis fluoroscopy. C-D) Final fixation of the arthrodesis fluoroscopy. E) Final fixation.

clinic union, while 50% of the patients that opted for a TA had
a failed arthrodesis.

Wagener et al.®® described using a custom-made total ankle
as a revision instead of a standard one. They showed a case
series of 11 patients with 6.9 years of follow-up with a good
outcome, improving the AOFAS and VAS scores. However,
only this paper discusses this possibility and the high cost of
a costume-made device.

It is common to use a femoral head bone allograft to solve the
problem of bone failure and the shortening that most of these
patients end up presenting”®. This kind of graft offers some
advantages because it is spherical, with a great bone volume,
allowing good bone contact area and easy foot positioning
after modeling with a saw or an osteotomy®®. Allograft use is
associated with lower consolidation rates, so it is recommended
when more than 2 cm shortening is expected®”9,

In case of revision to arthrodesis, several options for
implants, such as external fixators, intramedullary nails,

screws, and locking plates, could be used alone or combined.
In a systematic review, Gross et al.® verified that the best
consolidation rate was obtained using plates, while a rod with
a metal cage presented the lowest consolidation rate.

This case had a large gap due to the talar body bone loss.
We opted to do the compression with an external fixator
because it allowed a good compression of the tibia, allograft,
talus, and calcaneus extrinsically with a provisional external
fixation. Thus, we did not need to pass several screws
through the talus and the graft to do the compression,
an advantage considering the bone stock loss the patient
already had. Also, not all plates can do axial compression
through it.

Conclusion

Ankle arthroplasty failure creates several challenges for the
ankle surgeon. One of the main challenges is bone failure
due to prosthesis placement. A bone graft can help fill this

J Foot Ankle. 2023;,17(1):73-8 11
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defect without major shortening and maintaining good on plates with specific systems. It enables fewer screws for
bone contact. In addition, using an external fixator allows for final fixation without compromising the talus, which already
robust compression between the fragments without relying has a low bone stock.
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Abstract

Acute Achilles tendon rupture is a frequent injury of the lower limbs, and there is controversy regarding the ideal treatment. Several
methods are described in the literature, including conservative treatment, open repair, and minimally invasive surgery. Open repair is
associated with a higher complication rate, while minimally invasive techniques present an increased risk of iatrogenic sural nerve in-
jury. Some devices have been developed to reduce the complications of the first minimally invasive techniques described. We present
a technique to repair acute Achilles tendon injuries in a minimally invasive surgery using simple materials available in most operating
rooms without special instruments. Associated with this technique, we adopted a protocol of early functional rehabilitation, which has
already proven beneficial in recovering the patient’s functions.

Level of Evidence V; Therapeutic Studies; Expert Opinion.

Keywords: Achilles tendon; Minimally invasive surgical procedures; Rupture.

Based on previous studies, open surgical intervention was
recommended, preferably than conservative treatment or
minimally invasive techniques, because they were asso-
ciated with high rates of re-rupture and loss of strength.
Increasingly, conservative treatment, or minimally invasive
technigues when opting for surgical treatment have been
considered since it reduces complications associated with
conventional surgical treatment or a no load protocol with
long immobilization™,

Introduction

The Achilles tendon is the largest and strongest tendon in
the body but is also the most commonly ruptured tendon in
the lower limbs®™. The incidence of its rupture has recently
increased due to the population’s aging and the increase in
sports practice®.

The ideal treatment of acute Achilles tendon ruptures,
whether conservative or surgical (open or minimally invasive),
and the conduct in conservative or functional protocols
(weight-bearing and early mobility) has been the subject of
constant discussion in the literature in recent years. Recent

This study describes an adaptation technique for the
minimally invasive technique of acute Achilles tendon rup-

studies have shown that functional rehabilitation implies
better quality healing in addition to the surgical technique
approach®.

Study performed at the Hospital Marcio Cunha, Ipatinga, MG, Brazil.
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tures, different from the others described for being low-
cost and allowing the locking suture within the paratendon,
currently possible only using specific and higher cost devices.
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Technical tip

The study was approved by the Institution Ethics Committee
of the Hospital Marcio Cunha/Fundac&o Sao Francisco Xaviet.

The surgical procedure was performed under spinal
anesthesia with the patient in a prone position, and it may be
unnecessary to use a tourniquet if preferred by the surgeon.
A transverse incision was performed at the rupture level,
evidenced by the noticeable gap at the injury level (Figure 1).

Dissection under the paratendon was performed after
hematoma drainage, exposing the proximal and distal stumps
at the rupture level. If the proximal stump retracts, it can be
brought distally using an Allis forceps (Figure 2).

Figure 1. Noticiable gap at the injury level (the procedure can be
performed with or without a tourniquet). As the surgeon gains ex-
perience with the procedure, the tourniquet becomes dispensable.

80 J Foot Ankle. 2023;17(1):79-85

By pulling the proximal stump using the Allis forceps, a long
curved Foerster forceps was inserted inside the paratendon
to capture the Achilles proximal stump. This justifies our
option for the long forceps, making it possible to reach a
better-quality portion of the stump outside the ruptured
portion (Figure 3).

After passing the Foerster forceps, under controlled tension
to capture the tendon without causing additional injury to
the proximal stump, two guidewires or needles were passed
through the hole of the forceps about 8 cm from the incision.
The two guides or needles were passed at nearby points,
separated by about 1 cm, so they serve as routes to the
wires used for suturing, increasing the wires anchoring in the
following steps (Figure 4).

Now the wires for suturing inside the forceps have been
passed (in this case, we used three Vicryl® 1, two of which are
passed in the most proximal guide and one in the distal one),
the Foerster forceps are distally pulled, bringing the wires to
the surgical incision (Figure 5).

The long curved Foerster forceps were then inserted again
under the paratendon, with the proximal stump tensioned
by the wires already passed, the tendon was captured at
approximately 1.5 to 2 cm distally to the point where the
Vicryl® wires were passed to be used for tenorraphy. Two
other sutures (our preference in this step is for Ethibond® 5
since wires of lower resistance tend to break when pulled)
were passed to cross the proximal stump of the three wires
initially passed. These Ethibond® wires will only be used as
guides to allow the looping of Vicryl® wires inside the tendon
body to anchor to the proximal stump, consequently lowering
the risk of fraying (Figure 6).

Figure 2. Transverse incision at the injury level (the transverse in-
cision facilitates the closure of the paratendon after tenorrhaphy).
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Figure 3. On the left, long curved and straight Foester forceps and the guidewires; in this case, we use conventional guides, which needles

or jelcos can replace. As for the forceps, we prefer the curve, which facilitates insertion inside the paratendon.

Figure 4. The guidewires are passed through the forceps hole inserted under the tendon approximately 8 cm from the incision.

Once the wires had been crossed, we performed traction to
test their real anchorage at the proximal stump (Figure 7) and
thus allowing satisfactory and reliable tenorraphy.

A similar procedure can be performed to pass the suture
wires to the distal stump, but due to the smaller amount
of subcutaneous in the insertional region of the calcaneal
tendon, it is more easily palpable, and the same two
guidewires or needles can be passed without the Foerster
forceps by four incisions of approximately 3 mm (Figure 8).
At this time, it is important to use the two guides or needles

for the crossing suture wires since, if passed separately can
occur the rupture of some of the wires by the pointed end of
the guide or needle used to pass the distal suture wires, we
also use three distal Vicryl® wires.

The ends of the wires are then sutured, observing the correct
tensioning and positioning of the tendon stumps (Figure 9).
It follows with the proper suture of the paratendon (Figure
10), an important structure in tendon nutrition®, followed by
the subcutaneous with absorbable wires and the skin with
non-absorbable wires.

J Foot Ankle. 2023;17(1):79-85 81
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Figure 5. The wires of the proximal stump to be used for tenorrhaphy, at this moment, were passed only once by the tendon and brou-

Figure 6. We pass two Ethibond® wires at a point 1.5-2 cm distally to the previously passed Vicryl® wires that will be used in tenorraphy;

ght to the surgical incision.

we cross the Vicryl® wires by tying them to one end of the Ethibond® that will be pulled by the other end.

82 U Foot Ankle. 2023;17(1):79-85
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Figure 7. Once the sutures were already anchored to the proximal
stump, the sutures were passed twice, then traction was perfor-
med to test the fixation of the proximal wires.

Figure 9. Once the suture wires have been passed to the distal
stump, proceed with the tenorraphy of the wires proximal to the
distal.

Figure 8. The suture wires were passed through the distal stump

for two punctiform incisions performed in the insertional region e St e

of the Achilles, and two others performed 1.5-2 cm proximally. Figure 10. Paratendon closure.

J Foot Ankle. 2023;17(1):79-85 83



Pereira et al. Description of minimally invasive technique for the surgical treatment of acute Achilles tendon ruptures with locking suture - a low-cost option

Based on Brumann et al.®® recommendations, rehabilitation
begins in the second week after surgery, allowing loading
with the operated limb initially with partial weight-bearing
with crutches, using a 30° plantar flexion brace or shim
with the same purpose, with the progressive reduction of
plantar flexion performed between four and eight weeks.
Weight unloading occurs progressively in the postoperative
period, and the crutch is dispensed according to the patient’s
tolerance and adaptation from the fifth week. At eight weeks,
the total range of motion is released, and physiotherapy can
progress with dorsiflexion, limited to neutral until this stage.

Discussion

Despite the controversy regarding the modality of the
treatment of acute Achilles tendon injuries, many authors
prefer the surgical approach due to the lower rate of re-
rupture compared to conservative treatment®. However, this
approach entails other risks, such as infection, necrosis, and
wound dehiscence, which can be considerably reduced using
minimally invasive techniques®, as first described by Ma and
Griffith®,

For a few years now, studies have shown favorable results
for treating acute injuries of the calcaneal tendon using the
minimally invasive technique®, which also allows accelerated
functional rehabilitation. This accelerated functional rehabi-
litation and the protected weight-bearing have been more

effective since it stimulates the deposition of type | collagen,
not type Il fibrous scar tissue. In addition, it has the best
alignment of the fibrous scar tissue and, thus, forms a better
quality tissue, reducing re-rupture rates, especially when
compared to prolonged immobilization™™,

Compared with conventional open treatment, the first
percutaneous techniques described presented a lower rate
of surgical wound complications but a higher risk of sural
nerve injury?, in addition to scar tissue adhered to the
subcutaneous™ or iatrogenic compressions of the sural.
New devices, such as the PARS Artrhex®™ and Achillon®17,
have emerged to minimize these risks and with better suture
strength. Despite this, many surgeons do not have access
to these devices with higher operating costs and supply
availability by large companies.

The technique used in this study does not require special
instruments, so it does not add cost to the treatment. The
use of forceps as a guide inside the paratendon prevents the
adhesion of nodes to the subcutaneous since the wires are
carried inside the paratendon.

Avoiding complications of surgical treatment of Achilles
tendon injuries remains a challenge, but by minimizing
dissection and exposure of the tendon, associated with an
accelerated rehabilitation protocol, we believe it is possible
to achieve an excellent result with the technique described,
results that will be demonstrated in later studies.
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