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Abstract v

From 2015 to 2019 32 patients (14 men, 18 women), aged 15-65 years, underwent surgical treatment  Chachidze R.G.
for old Achilles tendon rupture. In all cases correct diagnosis was made not earlier than 1 month after injury ~ °¢-09/0000-0002-5289-6252
and sonographic examination for diagnosis of Achilles tendon rupture is underlined. For the restoration of
Achilles tendon V-Y plasty was used. Surgery was performed in a period of 1 to 13 months in patients with
subcutaneous Achilles tendon ruptures. Follow-up results of patients in the postoperative period ranged
from 6 months to 10 years (mean follow-up 1 year 7 months). Date of observation in the postoperative pe-

riod ranged from 6 months to 19 years. Marginal necrosis wound occurred in 3 (10%) patients, re-rupture of Keywords
tﬁe Athlles tendon tq tendon'suture zone - in one patient, even in one patient on day 14 became infected. | o of ihe Achiles tendon,
Violations of the foot innervation were no detected. ultrasound examination, V-Y plasty

Okwe (Axunn) CiHipiHiH ecKi 3aKkbIMaHynapbiH emaey

CemeHos B.T., Jxynbdaes [.U., XXamawes [1.K., flaspewos A.A., Yaunpse P.T.

Xepen wwyFbin KEMEK KBPCETY aypyxaHachkl, TpaBmatonorus 6enimieci, Anmarsl K., KasakcraH

Axparna

2015-2019 xx. apansiFbinga 32 Haykacka onepauus xacansbl: axwin CiHipiHaeri ecki 3aKbiMaaHynapra 6annaHbICTsl
15-65 xac apanviFbingarsl 14 ep agamra xaHe 18 avienre. bapsbik xaraaiiaa AypbiC ANarHo3 xapakartaH Keuinri 6ip
anifaH epte emec Mep3iMae KovibliFaH XoHe 6apiblk Xafaaraa ynbTpacoHorpagdus ajici apKbiibl HaKTbinaHFaH. YiLbiH-
VUIbIHA Tiry apKblibl aXui CiHIpiH V-Y-y3apTy xupyprusifibik TEXHUKAChl KOMAAHbIIAbI. AXWIN CIHIPIHIK TP acTbiHAaFrb!
y3inynepi 6ap Haykactapra 1 avigaH 3 aiira geviHri Mep3simae onepaunsbik apanacy Xyprizingi. OtagaH Kediuri ke3eHae

HaykacTap/bl 6akbinay mep3imi 6 avigaH 10 XbiiFa fedinri Mep3imai kamTeigel (opTalua 6akeuiay Mmep3imi 1 Xoin 7 a).
OrtapnaH KkeifiHri ke3eHae 6akbinay mep3imi 6 asigaH 19 xwinra aevinri mep3imai Kypagsl. 3 (10%) Haykacta onepaumsaaH Tyitin ceanep

K/ XapaHbiH WETKi HEKDO3b AambiAbl, Op HAYKACTa CIHIp TiriCiHiK aiiMarbiHAa axwii CIHIDIHIH KaiiTanama y3inyi OpbiH  ayyunn cikipinis y3inyi,
angpl, Tarbl Oip Haykacta 14 Toynikte MHPEKUMSAbIK ACKbIHY AaMbifbl. TaOaH NHHEPBAUNSCHIHBIH OY3bINbIChI AHBIKTANIFAH  ynbTpagbiGLICTBIK 36PTTEY,

XOK. V-Y-nnactuka
JleyeHune 3acTapesibix NOBPEXAEHNIA NATOYHOrO (AXuoBa) CyxoXxunus

CemeHos B.T., Ixynbdaes A1.U., XXamawes [.K., JaspewoB A.A., Yaunase P.T.
EOJ'IbHMLI,a CKOpOI}'I HEOTNOXHO nomoun, otaeneHne TpaBMatonoruu, r. AnMaTbI, KasaxcraH

AHHOTaynsa

C 2015 no 2019 r. npoonepupoBaHo 32 naymeHta: 14 myxyuH u 18 xeHwmH B Bospacte ot 15 4o 65 net no nosogy
3aCTapesnoro noBPexAeHNs axunnoBa cyxoxuns. [lpaBubHbli AuarHo3 Bo BCex Cy4asix Obul M0CTaBEH HEe PAHEE YeM
yepe3 MecsiL Mocse TpaBMbl U BCEX Cry4asix bl MOATBEPXAEH METOLAOM y/bTpAacOHOrpagduu. [pumeHsnacs xupypru-
yeckasi TexHuka V-Y-yanmHenns axuanoBa CyxXoxuans co CLUMBaHUEM KOHeEL-B-koHey. OnepatuBHOe BMeLIaTeibCTBO
BbIMOJHANIOCH B CPOKYM OT 1 40 13 MecsaueB y 60/bHbIX C MOAKOXHbIMY Pa3pbiBaMu axunoBa cyxoxwmms. Cpoku Habso-

JIeHNs 3a naumueHTaMy B 10CAE0NePaLMoHHOM NepUOAE cocTaBum ot 6 mecsLes Ao 10 €T (cpeaHuii cpok HabmoaeHns
1 rog 7 mecsues). Cpokun HabGMOAEHNUS B MOCAEONEPALIMOHHOM nepnoae coctasnmm oT 6 mecsues ao 19 net. Kpaesoii KilloueBbielcoBa

HEKpo3 10C/1eonepaUnoHHoi patsl passuncs y 3 (10%) naLmueHToB, NOBTOPHbIN Pa3PbiB axuioBa CYXOXUINS B 30HE  paspuis axunnosa cyxoxwmns,
LIBA CYXOXWINS - Y OLHOI NALMEHTKY, ele y 0AHOro 00bHOro Ha 14-e cyTku pa3Bunoch UHOEKLNOHHOE OCTIOXHEHNE.  ynbTpa3BykoBOe HCCIIEA0BAHME,
Hapyiernii nHHepBaLuy CTOMbI BbISBEHO HE ObII0 BbISBIEHO. V-Y-nnactuka.
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Introduction

Calcaneal (Achilles) tendon ruptures account
for 19-32% of the total number of musculoskeletal
system large tendon injuries [8, 18].

Recovery after a rupture of the calcaneal (Achil-
les) tendon with extreme loads, for example, while
playing sports, is an intractable and exclusively sur-
gical task. The relevance of its solution increases
in connection with the noted increase in injuries
caused, in particular, by sports activities [3].

At the outpatient stage, 20 to 58% of calca-
neal tendon injuries are not diagnosed [7]. In this
regard, it becomes necessary to perform traumatic
and time-consuming surgeries aimed at restoring
old damage to this localization. Closed and open
suture surgeries of the Achilles tendon in the acute
period are not difficult, since there are no problems
with eliminating the diastasis of the stumps. The
ratio of patients operated on for fresh Achilles ten-
don injuries (up to 10 days) and chronic injuries,
according to our data, is 5: 1 [9].

The low level of diagnosis of Achilles tendon rup-
tures is associated with the lack of doctors’s spe-
cial skills of the outpatient network. It is not difficult
to make a correct diagnosis in the vast majority of
cases. It is possible to assume an Achilles tendon
rupture from the patient’s typical complaints. Some
compare their sensations with the blow of a whip
from behind on the lower third of the lower leg, oth-
ers note the crunch of a crushed nut, and still oth-
ers try to find the one who struck them on the leg. In
the first hours after the injury, in many victims of the
asthenic and normosthenic body type, it is possible
to visually and by palpation determine the retrac-
tion of the Achilles tendon in the damaged area. In
addition, a simple diagnostic test, the Thompson
test, helps to establish the diagnosis of “damage to
the Achilles tendon” [22]. The patient kneels on the
couch, the legs are horizontal, the feet hang freely
from the edge of the couch. The doctor alternately
on each of the legs sharply compresses the triceps
muscle in the transverse direction in its widest part.
In response to a healthy limb, plantar flexion of the
foot occurs; on the side of the injury, flexion of the
foot does not occur. In this case, positive test and
tendon rupture should be discussed.

The most accessible method for diagnosing
tendon injuries and diseases is considered to be ul-
trasound examination [2, 20]. Sonography not only
helps the clinician to make a diagnosis in a timely
manner, but also allows to assess the effectiveness
and correctness of the surgical intervention. In ad-
dition, with the help of the ultrasound method, it is
possible to assess the stages of tendon recovery
and timely identify complications that have arisen
in the postoperative period. Paying tribute to the

informative value of ultrasound research, it should
be noted that there is a rather high frequency of er-
roneous interpretations of data obtained in the pro-
cess of echolocation by specialists in ultrasound
diagnostics. This leads to an underestimation of the
tendon rupture degree and, as a consequence, to
the wrong choice of treatment method and an in-
crease in the number of patients seeking help at a
later date. Sufficient experience of the researcher
and the high class of the equipment used allows
avoiding mistakes.

To restore the Achilles tendon anatomical integ-
rity, a number of surgical methods are used, such
as cutting out various flaps of the calcaneal tendon
proximal stump, transposition of the peroneal mus-
cle tendons, moving the long flexor tendon of the
first toe, cutting out flaps from the thigh wide fascia.

One of the methods of Achilles tendon old in-
juries surgical treatment of is V-Y lengthening with
end-to-end stitching. This method was first pro-
posed and used in 1975 and is still widely used
abroad [10, 19]. In Russia, the popularity of this
method is low. In our country, the plastic of the heel
tendon according to A.V. Chernavsky [8], despite a
number of described negative parameters and pro-
posed new methods [6].

The aim of the study was to evaluate the effec-
tiveness of using Achilles tendon V-Y plastics with
end-to-end stitching in case of its chronic injuries.

Material and merhods

From 2015 to 2019, 32 patients were operated
on: 14 men and 18 women aged 15 to 65 years. The
average age was 46.6 for men and 50.4 for women.
The diagnosis in all cases was confirmed by ultraso-
nography. The study was carried out on ultrasound
scanners iU22 (PHILIPS MEDICAL SYSTEMS) and
ALOKA ProSound Alpha 10 (Aloka) using sensors
with a frequency of 5-12 MG.

The operative technique of Achilles tendon V-Y
lengthening with end-to-end stitching is as follows.
A large S-shaped incision of the skin and subcuta-
neous tissue penetrates to the fascia of the triceps
muscle of the leg (m. triceps surae) and opens the
distal third of this muscle, areas of the small saphe-
nous vein (v. saphena parva) and the sural nerve (n.
suralis). This wide access makes it possible to fully
verify the anatomical structures and to visually de-
termine the state of the damaged heel tendon ends.

In the zone of gastrocnemius muscle transi-
tion (m. Gastrocnemius) into the tendon extension,
from the fibers of which the posterior portion of the
calcaneal tendon is formed distally, a dissection is
made along the edge of this formation (Fig. 1) and
parts of individual strands that go into the depth of
the muscle. We call this action V-mobilization and
we perform it against the background of constant
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traction for the proximal end of the tendon towards
the calcaneus.

In the anterior part of the calcaneal tendon,
as we conventionally believe, fibers coming from
the perimisium of the soleus muscle (m. soleus),
which does not have such a tendon extension as
the digastric muscle, are interwoven, which allows
the formation of a “retractable” flap. Sometimes
this reduction can be significant (up to 6-7 cm) and
extend to the calcaneal tubercle. In four clinical ob-
servations of our study (1 man and 3 women), this
relegation ended with a transosseous suture. Bear-
ing in mind that the tendon breaks during traction
violence and looks morphologically the same as a
rope or cable (Fig. 2), which requires the obligatory
excision of the fiber ends, the tendon proximal end
is cut off transversely until the capillary bleeding,
the so-called “bloody dew” (Fig. 3). This is a reli-
able sign of reaching the blood supply part of the
tendon. The distal end is cut off according to the
plane of the proximal incision. With transosseous
fixation, it is desirable to obtain capillary bleeding
from the abrasively destroyed area of the calcaneal
tubercle. Measurement of diastasis between the
resected tendon ends is performed when the limb
is bent at the knee joint to an angle of 160-170 °
(the position of the maximum weakening the tri-
ceps of the lower leg). To connect the tendon ends
end-to-end, a Kuneo or Kessler suture is used with
additional separate U-shaped sutures. The area of
the sending incision of the tendon stretch is su-
tured with separate sutures to form a Y-joint (Fig.
4). Such a seam is considered the most optimal for
restoring the subsequent function [11]. Additional
strengthening by means of tendon transposition
was not used. The surgery was completed by clos-
ing the skin access using Donati-Algoveri sutures.

Neuraxial anesthesia (SMA) in combination with
local anesthesia was used in the operation area, to
anesthetize patients during the surgery.

The follow-up period for patients in the post-
operative period ranged from 6 months to 10 years
(average follow-up period 1 year 7 months).

Results and discussion

Surgical intervention was performed within 1 to
13 months in patients with subcutaneous Achilles
tendon ruptures. Attention is drawn to the high av-
erage age of the observed patients. As mentioned
above, it was 46.6 years for men and 50.4 for
women. This, in our opinion, can be explained by
the more common chronic degenerative changes in
the Achilles tendon in the age group over 45, for
which many patients underwent local injections of
hormonal drugs (dipropan, kenalog). In addition, in
patients over 55 years of age, motor activity is usu-
ally low, as a result of which the requirements for
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the range of physiological capabilities of the lower
leg and foot are reduced. In young active people,
the diagnosis of damage to the calcaneus is carried
out in a timely manner, the suture is performed in
the acute period, and there is no need to use spe-
cial techniques to eliminate diastasis.

In our study, an ultrasound study was used to
diagnose the Achilles tendon injury. This method
was used in all patients. The diagnosis of “chronic
rupture of the Achilles tendon” was correctly estab-
lished in all cases. The difference in the size of dias-
tasis of the damaged tendon ends revealed during
sonography and surgical intervention, amounted to
1 cm. Thus, we can confidently state that ultrasound

Figure 1.

Scheme of a V-shaped in-
cision at the border of the
tendon-muscular junction
and excision of the tendon
stumps

Figure: 2.

Determination of the ten-

don defect after damaged
part excision; the tendon

of the plantar muscle and
the Achilles tendon stump
is visible

Figure 3.
Tendon stumps are ex-
cised to bleeding tissue



Figure 4.

Scheme of the state after
the tendon lengthening
and suturing its ends

Figure 5.

Sonogram: Achilles tendon
chronic damage. In the
diastasis area (diastasis is
about 4 cm), scar tissue is
visualized in the form of a
heterogeneous hypoecho-
ic structure (arrows)
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examination is a high-precision diagnostic method
for Achilles tendon injuries, and it can be success-
fully applied at the prehospital stage in patients
with suspicion of this type trauma. We admit that in
non-specialized clinics, the indicators of ultrasound
diagnostics of Achilles tendon injuries may not be
S0 accurate, so we will share our experience.

In order to avoid possible errors in chronic
Achilles tendon injuries, the researcher should
pay attention to the following features. The tendon
ends are degeneratively changed, often thinned,
the damaged tendon loses its characteristic fibril-
lar striation, its echogenicity is reduced, which de-
termines poor differentiation from the surrounding
tissues (Fig. 5). In addition, in the zone of injured
Achilles tendon diastasis, the intact tendon of the
plantar muscle is often visualized, which is mis-
taken for an intact portion of the Achilles tendon,
and sometimes for the tendon itself. To avoid mis-
interpretation of the received ultrasound image, it
is imperative to perform a test with passive plantar
flexion of the foot. Even with old injuries, despite
the cicatricial process in the diastasis zone and
around the tendon ends, the damaged ends will

diverge during the test, the distance between
them will increase, and it will be easier for the re-
searcher to understand the ultrasound picture. In
addition, it is useful to conduct a sonography with
a transverse location of the transducer from the
point of attachment of the Achilles tendon to the
calcaneal tuberosity to the tendon-muscle junc-
tion. In this projection, the difference between
the structure of the damaged tendon ends and the
structure of the scar tissue located in the diastasis
zone is more clearly visible. The plantar tendon is
always located along the medial edge of the ten-
don and must also be traced proxially in a trans-
verse view. The Achilles tendon in the lower third
of the leg passes into the gastrocnemius muscle,
the tendon-muscular junction of the plantar mus-
cle is located much higher - at the level of the
upper third of the leg. In addition, the researcher
should alert the revealed unchanged tendon struc-
ture with clinical symptoms of the Achilles tendon
pathology.

For successful surgical treatment, let us note
some of the features of the anesthesiological aid
used by us during the surgery. Traditionally, spinal
anesthesia (SA) is used to anesthetize patients
during surgery using isotonic anesthetic solu-
tions. A significant drawback of this technique, in
our opinion, is an unreasonably extensive and un-
claimed sympathetic and motor block of the lower
extremities from the pelvic level. In addition, SA has
a short period of effective postoperative pain relief.
To reduce the area of anesthesia and increase its
effectiveness, we use SA with the use of Marcaine
Spinalheavy 0.5% at a dose of 12.5 + 2.5 mg. The
position of the patient is on the side of the operated
limb with an exposure of 5 minutes.

Modern postoperative anesthesia of patients is
carried out multimodal, which makes it possible to
influence the blockade of pain impulses at different
levels [4, 23].

To potentiate and prolong the analgesic effect
in the postoperative period, local infiltration of the
wound edges should be performed after the end of
the operation [12]. For this purpose, ropivacaine
0.75% was used at a dose of 30 + 10 ml or markain
0.5% 25 =+ 5 ml. Infiltration was performed with the
obligatory aspiration test. Dexamethasone 4-8
mg was added to the anesthetic solution to relieve
postoperative edema. Immediately after the end of
the operation, NSAIDs (ketoprofen 200 mg / day)
were used in the absence of individual contrain-
dications. Narcotic analgesics (promedol) were
prescribed at the request of the patient. Our ex-
perience shows that the need for narcotic analge-
sics is more than halved, which demonstrates the
opioid-saving effect and a decrease in the toxicity
of opioid use [1, 3].
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In the postoperative period, we used immobili-
zation with an anterior longitudinal bandage “foot
- lower leg” for 6 weeks with physical therapy from
the 4th week. In some patients, S.V. Russkich func-
tional splint was used for the same purpose, which
allows you to gradually bring the foot to the right
angle position [7]. The knee joint was not fixed, al-
lowing movement in it from the 2-3 day after the
operation. Upon reaching a dorsal flexion of 90 °,
the patient began to load the foot.

The follow-up period in the postoperative pe-
riod ranged from 6 months to 10 years. In the early
postoperative period, the marginal necrosis of the
postoperative wound should be noted, which de-
veloped in 3 (10%) patients, which required free
skin grafting in 2 patients. We associate this with
the errors of the previously used access, which led
to overstrain and disruption of the blood supply to
the suture zone after restoration of the tendon. It
should be noted that the development of marginal
necrosis in the early postoperative period is one
of the most common complications in reconstruc-
tive operations on the Achilles tendon. In the ar-
ticles devoted to various methods of restoring the
anatomical integrity of this tendon in chronic inju-
ries, information on the incidence of postoperative
complications is extremely scarce. However, the
authors note that marginal necrosis is often found
during reconstructive surgery on the Achilles ten-
don, and plantar flexion of the foot up to 20 ° is
necessary as a preventive measure in the postop-
erative period, since in this position the vascular-
ization of the surrounding soft tissues is maximal
[19 ]. We also consider this position of the foot to
be neutral, not leading to the appearance of areas
of tension in the skin and, accordingly, vascular
spasm.

Another complication often encountered during
reconstructive operations is the repeated rupture of
the Achilles tendon in the tendon suture zone in the
postoperative period. During the entire observation
period, this type of complication was encountered
in one patient. Re-injury occurred at the time of a
sharp load on the foot, when the patient fell on the
operated leg a month after the operation, acciden-
tally slipping. Secondary surgical debridement of
the postoperative wound edges was performed with
restoration of the integrity of the tendon and skin.
Later, the rehabilitation period was successful. The
observation period for the patient was 6 months.
In our opinion, in order to avoid repeated rupture
of the Achilles tendon in the stitching zone, it is
necessary to carry out the rehabilitation period with
great care and not to rush to move the foot to the
position of dorsiflexion up to 90 °. Rehabilitation of
operated patients in our study began 1-1.5 months
after surgery.
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M.R. Carmont [14] reports about 9% of infec-
tious complications after reconstructive operations
on the Achilles tendon. In our study, we noted only
one such case (3% of the total number of patients),
the complication developed on the 14th day af-
ter the operation. The patient was operated on 13
months after receiving a subcutaneous rupture of
the Achilles tendon. While performing V-Y plasty, an
almost complete absence of muscle tissue extensi-
bility was found due to significant fibrous degenera-
tion of the triceps muscle of the leg, which did not
have such a long term of contractile function and
adequate blood supply. The intervention was per-
formed with technical difficulties, the postoperative
scar was formed initially, after the removal of the
stitches, the patient was discharged for outpatient
treatment. The doctor of the polyclinic during dress-
ing, removing the crust over the skin scar, revised
the epithelialization zone using a hemostatic clamp.
A month after the first operation, the patient was
hospitalized with a developing fistula in the area of
the postoperative scar. After a secondary surgical
debridement, the wound closed.

In the postoperative period, none of the patients
we operated on had any disturbances in the inner-
vation of the foot.

As an example, we give the following clinical
observation.

Patient R., 67 years old, was injured 4 months
before going to the clinic. She stumbled on the
street, felt a sharp pain in the lower leg. | com-
pared it with an electric shock to the leg. In the
clinic, the diagnosis was made: a partial rupture of
the left Achilles tendon. Was treated functionally in
an elastic bandage with limited load for 6 weeks.
2 months after the injury, she stumbled again,
felt pain in the same leg. The next day, a massive
bruise appeared in the lower third of the lower leg.
The clinic again diagnosed a partial rupture of the
Achilles tendon, prescribed physiotherapy, there
was no immobilization. Then, for two months, pe-
riodically, against the background of a constant
pain syndrome, smaller bruises appeared, which
was accompanied by swelling of the lower leg and
lameness. | applied for a consultation on my own.
On examination, the strength of the injured leg is
reduced, there is moderate edema and retraction in
the zone of rupture of the calcaneal tendon. Thomp-
son’s symptom is positive. Active movements in the
ankle joint are reduced. Operated 4.5 months after
injury. The tendon defect after excision of scar tis-
sue was 5 cm. Under conditions of adequate anes-
thesia and muscle relaxation, V-Y plasty of the left
Achilles tendon was performed with an end-to-end
suture. The anterior plaster cast was applied in the
equinus position of the foot. Primary wound heal-
ing, the sutures were removed on the 14th day after
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the operation. Classes with an instructor began 5
weeks after the operation, the immobilization was
finally removed 2 weeks after the start of exercise
therapy. She was discharged for work 2 months af-
ter the operation. Control examination 13 months
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