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Evaluation of the effectiveness of inveterate Achilles tendon
rupture V-Y plasty with immediate subsequent weight-bearing
and rehabilitation. Case study
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ABSTRACT

In our paper, we would like to present two cases of treatment of the Achilles tendon ruptures by means of surgical V-Y technique, and implementa-
tion of immediate rehabilitation and weight-bearing.

V-Y plasty on ruptured tendons was performed. The continuity of the tendon was restored. The sheath of the tendon was stitched together. Dressing
was put on; the foot was immobilized in a Walker-type shoe in pes equinus with heel pads and compression underwear. From the first hour after the
procedure, the wound area was cooled with a Game Ready device.

From the first day after the procedure, both patients were allowed to apply full weight to the limb in the shoe. The crutches were put away as soon
as possible. Rehabilitation began right away on the next day; during its course, attempts were made to reduce the use of the shoe to a minimum and to
achieve the full range of foot motion as soon as possible. In both patients, the full range of motion was reached approximately 2 weeks after the surgery.

The video support for the article is available at: https://youtu.be/bi3xuwOT9vs
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OueHka adhcdekTuBHOCTU V-Y CYXOXUNBLHON NNACTUKN C HEMeANEeHHbIM
nocneayroWwmM NepeHocoM Beca Tena Ha Hory U peabunuraumen
Npw 3acTapenom paspbliBe axunsoBa Cyxoxunus. KnuHnyeckun cny4yau

b. Kaunwax, M. Cmux, H. Cuy6a-pow’

Orto Med Sport, /1o03b, lNosbwa

PE3IOME

B Haiieit cTaTbe MbI XOTe/M OBl IPECTABUTD [iBA CTy4Yast TIeYeHU Pa3PIBOB aXM/IIOBA CYXOXKIUINA XUPYPIUIeCKUM MeTOROM V-Y CyXOXUIbHOI
ITACTUKY, @ TAK)Ke OCYILeCTB/ICHNE HeMEIEHHOTO [IepeH0ca Beca Tejla Ha HOTY 1 peaGMINTaliL.

Y marmenToB 6bi1a mpousseneHa V-Y IIacTMKa pa3opBaHHBIX CYXOXWINIL, B XOfle KOTOPOJ BOCCTaHABIMBAIACh MX LIEIOCTHOCTD. Ilocre ore-
paruu 6blTa HaJIoXKeHa MOBsA3Ka, CToNa Obla MMMOGUIN30BaHa B 06yBu Walker-type ¢ mpuMeHeHneM MOAMATOYHMKA U KOMIPECCHOHHOTO Oelbs.
C mepBoro yaca ocje mpoLefypbl 0671acTh paHbI OXTaXKaaan ycrporictsoM Game Ready.

C mepBoro JiHA MOC/e MPOLefypbl 060MM MalMeHTaM Pa3pellanoch MOTHOCTDIO IEPEHOCUTD BeC Ha KOHEYHOCTDh B 0OYBH, KOCTBIIM yOMPAIICh
KaK MOXKHO CKopee. PeabumTanus HadmMHamach Cpasy Ha CIe YOIt fieHb. B Xofie 9Toro Kypca ObI IpeAIpUHATEI HOMBITKY CBECTH MCIIO/Ib30BaHUE
06yBM K MUHUMYMY 1 KaK MOKHO CKOpee JOCTHYb IIO/THOTO VaNa3oHa ABIDKEHMIT CTObL. Y 060X IAI[1eHTOB MOMHBII fUAMa30H [BVOKEHMUIT ObI
HOCTUTHYT MPYMEPHO Yepe3 2 HefleN IOCTIe OlepariyiL.

BupeoconpoBokzieHe K CTaTbe JOCTYIIHO 110 cchblke: https://youtu.be/bi3xuwOT9vs

Kmiouesvie cnosa: axuinoso cyxoxumine, V-Y CyXOX1IbHas IIACTHKA, HEMeJIeHHas peabuInTarysa
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1. Introduction

The Achilles tendon is the most durable, mechanically
strongest tendon of the human body. It is made up of the gas-
trocnemius calf and soleus muscle, and has its adhesive on
the calcaneal tuber [1].

From a biomechanical point of view, the heel tendon is
the main ankle joint flexor (the calf gastrocnemius muscle
is a two-joint muscle; not only it is responsible for plantar
flexion but also supports knee joint flexion, while the sole-
us muscle acts only on the ankle)[2]. Despite its resistance,
the Achilles tendon is the most frequently ruptured tendon.
Most of the ruptures (about 75 %) occur during recreational
activities, more often in men between 30-40 years of age, es-
pecially when playing soccer, tennis or basketball. However,
25 % of ruptures may occur in patients leading a sedentary
lifestyle [3]. Although Achilles tendon injuries are common
and generally do not make diagnosis very difficult to an ex-
perienced clinician, as much as 20 % of acute ruptures are
misdiagnosed, leading to inveterate ruptures [4].

Inveterate Achilles tendon rupture is the term used for
ruptures that last for 4-6 weeks after the injury due to mis-
diagnosis or ineffective treatment [5]. Symptoms of chronic
rupture include: chronic pain, limping, weakening of the calf
muscles and inability to lift the foot. They definitely wors-
en the patients” quality of life. Overlooking a rupture of the
Achilles tendon (e.g., in torsional ankle joint traumas or mal-
leolus fractures) leads to the contraction of the muscle belly
and spacing of the stumps of the tendon. In order to achieve
the appropriate length of the tendon, the surgeon extends it
by means of “V-Y” technique performed above its rupture.
For this purpose, the surgeon incises the tendon in the shape
of the letter “V”, then moves the ends away from each other
and stitches the tendon so that the edges of the wound take
the shape of the letter “Y”.

In our paper, we would like to present two cases of treat-
ment of the Achilles tendon ruptures by means of surgical
V-Y technique, and implementation of immediate rehabilita-
tion and weight-bearing.

2. Description of cases

1. A 44-year-old female patient reported to the Orto
Med Sport Clinic on September 3, 2019 due to severe pain in
the Achilles tendon. From the anamnesis, it turned out that
in April 2019 the patient had undergone surgery to remove
a Haglund’s deformity, followed by placing a plasterboard

splint, in another center. In June 2019, the patient had ex-
perienced severe pain, and then had proceeded to a follow-
up visit to the doctor who had performed the procedure.
Following an ultrasound examination, it turned out that
the Achilles tendon was completely ruptured. Conservative
treatment, including a series of injections of glucocorticoids,
was ordered. Surgical treatment had been refused. The treat-
ment applied for 3 months did not bring any improvement.
The pain was intensified, the patient could not put any strain
on this limb, walk without crutches; nevertheless the patient
was assured that it was a normal condition. In September,
during a visit to Orto Med Sport, the patient was physically
examined, and an ultrasound examination revealed: inability
to stand on toes, positive Thompson test, palpable loss in the
course of the tendon, and loss of plantar flexion. The patient
was diagnosed with total rupture of the Achilles tendon. The
patient was qualified for V-Y plastic surgery of the Achilles
tendon. After performing a medial incision, the patient was
diagnosed with complete tear of the tendon. The presence
of numerous deposits was observed, which are associated
with frequent GKS injections. The deposits were removed
and tissues were mobilized. V-Y plasticity was performed.
The continuity of the tendon was restored. The sheath of the
tendon was stitched together. Dressing was put on; the foot
was immobilized in a Walker-type shoe in pes equinus with
heel pads and compression underwear. From the first hour

Fig. 1. Medial cutting
Puc. 1. MegnanbHbIn pa3spes
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Fig. 2. Visible steroid deposits
Puc. 2. Buanmble cTeponHble OTIOXEHUN
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Fig. 3. Removed steroid deposit
Puc. 3. YoaneHHoe cTeponaHoe oTroxeHue

Fig. 4. Subsequent stages of the procedure, restoration of tendon continuity
Puc. 4. Mocnepytowme atansl onepaumm, BOCCTAHOBNEHNE LIeNOCTHOCTU CyXOXMIUs

after the procedure, the wound area was cooled with a Game
Ready device.

2. A 43-year-old female patient reported to Orto Med
Sport on June 29, 2018 due to the failure of Achilles tendon
rupture surgical treatment in another center. The patient
was provided with a plaster dressing on admission. Physical
examination revealed inability to stand on the toes, posi-
tive Thompson test, palpable edema and hematoma in the
tendon area and impairment of plantar flexion. The patient
reported severe pain, both during exercise and at rest. It
was recommended to perform revision surgery involving
the V-Y technique as well. The surgery took place on July 2,
2018. The incision was performed on the medial side of the
tendon. The scar from tendon suturing was reached; there
was a bunch of bridging sutures, which were incorrectly

24

fastened and did not bring together the stumps of the ten-
don. The Achilles tendon was found to be completely rup-
tured/unhealed with a 12cm gap between the stumps. The
tissues were cleaned and mobilized. The stumps of the ten-
don had scarring lesions. Surgical sutures left after prior
plasty were removed. The wound was rinsed. V-Y plasty
was performed. Additionally, modeling bridging sutures
were put on and the continuity of the tendon was restored.
Then the sheath of the tendon was sutured. Afterwards,
a sterile, compression dressing was put on. The foot was im-
mobilized in a Walker-type shoe in pes equinus with heel
pads and compression underwear. From the first hour af-
ter the procedure, the wound area was cooled with a Game
Ready device.
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Fig. 5. Visualization of badly located bridging sutures, not performing their function, stumps of tendons loosely hanging in space
Puc. 5. Buayanusaums nioxo pacnosioXXeHHbIX MOCTUKOBbIX LUBOB, HE BbIMOSHAOLWMUX CBOI (DYHKLIMIO, CBUCAIOLMNX KYNBTEN CYXOXMUNNIA
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Fig. 6. Visible 12 cm loss in tendon continuity
Puc. 6. Bugumasa noteps LenoCTHOCTU CYXOXWUMNNS Ha NpoTsaxXe-
HUKM 12 cm

3. Course of rehabilitation

From the first day after the procedure, both patients were
allowed to apply full weight to the limb in the shoe. The
crutches were put away as soon as possible. Rehabilitation
began right away on the next day; during its course, attempts
were made to reduce the use of the shoe to a minimum and
to achieve the full range of foot motion as soon as possible.
In both patients, the full range of motion was reached ap-
proximately 2 weeks after the surgery. The time of use of the
walking shoe was 4-6 weeks. Every 2 weeks further heel pads
were removed, bringing the foot position closer to the neu-
tral one. Patients had no restrictions on vital activity from the
first days after the surgery.

From the first day after the surgery, functional training
was performed in our rehabilitation room under the strict
supervision of physiotherapists and physician. The patients

25

Fig. 7. Post-plasty photo, reconstructed tendon continuity
Puc. 7. ®oTtorpadumsa nocne nnacTtvkv, BOCCTAHOBMEHHAs LENoCT-
HOCTb CYXOXWUNnus

Fig. 8. Stitched wound
Puc. 8. YwuTas paHa
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Fig. 9. First week after the operation, rehabilitation under full weight load
Puc. 9. Nepeas Hegens nocrne onepaunn, peabunutaunsa ¢ NOrTHOW Harpy3komn

Fig. 10. First week after the operation, rehabilitation under full weight load
Puc. 10. MNMepBas Hegens nocrne onepauun, peabunutauus ¢ NOMHOW Harpy3kom

performed resistance, eccentric-concentric exercises, us-
ing their own body weight. Under supervision, the patients
learned to perform normal movement patterns. We put a
lot of emphasis on performing proprioception exercises on
unstable ground. The whole was complemented by manual
work performed by the physiotherapist: scar mobilization,
anatomy trains alignment and work with fascia. Stretching
and rolling of muscles and fascia after the exercise is also of
great importance.

26

The whole of rehabilitation was complemented by regen-
eration procedures such as Game Ready, flossing, dry nee-
dling, lymphatic drainage, electrostimulation, hyperbaric
chamber.

Patients had control visits in the following regime — one
week, 2 weeks, one month, 2 months, 4 months, and 6 months
after the surgery. The treatment of the former patient was
completed on March 31, 2020, and the treatment of the lat-
ter patient was completed on February 5, 2019, i.e. approx.
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6 months after the surgery. To date, they do not report any
symptoms and have no restrictions on physical activity. Their
comfort of life has definitely improved.

4. Discussion

Despite the fact that the Achilles tendon rupture is one
of the most common lower limb injuries, as the above cas-
es show, doctors still make mistakes in their diagnosis and
treatment. There is still a lot of controversy about surgical vs
conservative treatment [6].

In the meta-analysis by Dengue et al, 8 randomized trials
involving 762 patients were analyzed [7]. Overall, 14 out of
381 surgically treated patients and 37 conservatively treated
patients experienced a recurrent tendon rupture. Statistical
analysis revealed that recurrent ruptures were significantly
less frequent in the group treated with surgery than in those
undergoing conservative treatment. There were no signifi-
cant statistical differences between the prevalence of venous
thrombosis, the percentage of patients who returned to
sports, the range of ankle motion, or physical activity be-
tween the two groups. Therefore, the authors concluded that
surgical treatment seems to be a better long-term choice for
patients with this issue.

As for the very choice of V-Y plasty for treatment in the
cases of the patients we have presented, i.e., already invet-
erate ligament ruptures, our choice, in addition to the good
outcomes for them, also supports the study by Lin Yang-jing
et al., who undertook to evaluate the outcomes of inveter-
ate Achilles tendon rupture treatment in 20 patients operated
by this method in their clinic. However, their postoperative
management differed significantly from ours. Patients were
applied a plaster cast below the knee for 4 weeks. During this
time, the patients could only perform non-weight-bearing
exercises with crutches. After 4 weeks, partial weight-bearing
on the leg was introduced, and the patients returned to their

T. 10 Ne4 2020

normal activities and to applying full weight load on the op-
erated leg only 10-12 weeks after the surgery. The average
follow-up time was 32.8 months, and none of the patients ex-
perienced a recurrent Achilles tendon rupture nor developed
serious postoperative complications [5].

Long-term post-surgical effects of inveterate Achilles ten-
don rupture V-Y plasty were also presented by Guclu et al. in
their work [8]. They performed this operation in 21 patients

Fig. 11. Two weeks after the Achilles revision, rehabilitation with
full weight load

Puc. 11. Yepes oBe Hegenun nocrne peBU3UN axminoBa CyXOXU-
nvsa, peabunutauns ¢ NOMHOW HarpysKowu

Fig. 12. MRI Evaluation of treatment results six months after the plastic surgery in patient no. 1
Puc. 12. MPT OueHka pe3ynbTaToB fneyeHus Yyepes 6 MecsiueB nocrne onepauun y nepBoro naymeHTa
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with an average injury-to-surgery time of 7 months. The av-
erage tendon loss measured intraoperatively was 6 cm. They
supported their work with an average follow-up period of 16
years. None of the patients ruptured the tendon again; two
patients developed a superficial wound infection, which was
reversed after oral antibiotic therapy. Postoperative gypsum
was applied to the patients, in plantar flexion at 5 degrees,
which lasted for 6 weeks. After this time, it was allowed to
gradually apply weight to the operated leg, and rehabilitation
started; after 2-3 weeks, the patients were allowed to apply
full weight to the leg and gradually return to normal activi-
ties in about one month.

This work and our experience shows that V-Y plasty is
an effective technique for the treatment of chronic Achilles
tendon ruptures with accompanying major tendon continu-
ity losses. In none of the cited works using this method has
there been a recurrence of rupture. This technique has many
advantages; it does not require grafting from another area,
and thus does not require further mutilation nor does it re-
quire the use of synthetic materials.

However, we believe that the time taken to delay operated
leg weight-bearing is too long. It is also unnecessary to immo-
bilize the leg by means of a plaster dressing. The walking shoe
perfectly meets the protective properties, increases the com-
fort of the patient’s life, allows the patient to apply full weight
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