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Surgical Treatment of Symptomatic Neuromas
After Lower Limb Amputations
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Summary. The pain after amputations is a global problem of modern medicine. There are
three distinct clinical entities that can form the postamputation pain: phantom limb pain (PLP),
phantom sensations (PSs), and residual limb pain (RLP). PLP and PSs are pathophysiological
phenomena, which need complex conservative treatment. RLP is a local condition that arises
[from neuroma, excessive scarring, osteophites, etc. and can be resolved by surgery. Objective:
to analyze the results of surgical treatment of patients with symptomatic neuromas after lower
limb amputations (LLA). Materials and Methods. The study included 43 patients with symp-
tomatic neuromas 3—10 years after LLA. There were 40 male and 3 female patients (mean age
33.9%3 years). Amputations were caused by trauma (33 cases), mine-blast injury (7 cases),
diabetes (1 case), and oncology (2 cases). The level of amputation was thigh (3 cases), knee (1
case), and ankle (39 cases). The pain intensity was measured by the VAS (Visually Analog Scale)
and prosthesis using by the ALAC (Artificial Limb and Appliance Centre, USA) scale. Results. RLP
bad 43 patients (100%), PLP - 8 (8.6%), and PSs — 35 (81.4%) patients. The average level of
pain was 7.4%0.9. Prosthesis was used in 74.4% (32 patients), but 11 of them used prostbesis
Jor cosmetic or transportation reasons (levels I and II by the ALAC scale). Complications after
surgery were presented by hematoma (3 cases), marginal skin necrosis (2 cases), and tearing of
m. gastrocnemius from the tibia after the fall on the stump (1 case). The results were assessed in
35 patients in terms from 1 to 15 years. The pain severity decreased from 7.4%0.9 to 3.2+0.6
(p<0.05; two-sample i-test). The number of RLP cases decreased to 11 (31.4%), but the number
of PLP and PSs cases did not significantly change (PLP — 5 cases or 14.3%; PSs — 27 cases or
77.1%). The prosthesis using rised to 100% due to functionality (II-VI levels by the ALAC scale).
Conclusions. Surgical method is the main treatment of symptomatic neuromas after LLA. The
surgery must expect proximal neurotomy and, if need, reamputation and stump reconstruction.
This approach belps to reduce pain and improves the functional ability of persons with LLA.
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Introduction limb syndrome, which includes three distinct clinical
conditions: phantom limb pain (PLP), phantom sensa-
Limb amputation is a severe somatic and psycho- tions (PSs), and stump pain (residual limb pain, RLP).

logical trauma followed by no complete recovery. One Almost all patients who underwent limb amputation
of the important factors of the reduced quality of life of experience each of the described disorders in the cer-
a person who has undergone amputation is phantom tain periods of time. The part of the patients who need
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the constant medical support for phantom limb syn-
drome reaches 60% [1].

Another factor that determines the considerable so-
cial relevance of the problem is the number of people
with limb defects in the population. According to the
official data, 1.6 million people with limb defects lived
in the United States in 2005, and their number is pre-
dicted to increase to 3.6 million by 2050 [2].

More than 90% of this group is represented by pa-
tients with defects of the lower limb with the following
etiological structure: vascular diseases (82%), conse-
quences of injuries (16.4%), oncology (0.9%), and con-
genital anomalies (0.8%) [3].

The lack of national registries does not allow us to un-
derstand the situation in Ukraine, but by calculations as
of 2010 we have shown that only for diabetes in Ukraine
surgeons had to perform annually 9000 amputations of
the lower limb, of which 5000 were high ones [4].

PSs are described as painless perceptions that arise
from a lost or deafferented part of the body. PSs are
common in the postoperative period; about a one third
of patients experience it within 24 hours, three quat-
ters — within 4 days, and 90% - within 6 months after
surgery [5].

PLP (phantom pain, phantom pain syndrome) is
painful or unpleasant sensations in the missing or deaf-
ferented limb or its part. PLP usually occurs within the
first 6 months after limb amputation, but its presence
may be registered later in a significant number of cas-
es. PLP differs from pain in the residual limb (stump),
which is localized in the remaining part of the limb.
RLP persists for many years and exceeds 70% of cases.
Although PLP and RLP often coexist, the stump pain
occurs immediately after amputation; however, PLP is
characterized by the onset of 1 to 12 months [6].

RLP can be caused by stump ischemia, ossification,
widespread muscle fibrosis, or neuroma. In the struc-
ture of these factors, symptomatic neuroma reaches
almost 50% [1] and usually requires surgical treatment.
In some cases, neuroma resection is a separate surgery;
in some cases, it is combined with reamputation and
reconstruction of the stump. Attempts to optimize the
process of neuroma formation after neurotomy have
been reflected in numerous techniques: injections of
chemicals and drugs, closing the cutting nerve with a
cap made of autogenous tissues and synthetic materi-
als, implantation into a muscle or bone canal, etc. [7, 8].
However, it should be noted that the best and practi-
cally the only reliable method today is a more proximal
neurotomy [9].

There are only few publications on the topic of sut-
gical treatment of stump neuroma [10].

The objective of our work is to analyze the results of
surgical treatment of patients with stump pain caused
by neuroma, and to enlighten on the important points
of surgical technique.
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Materials and Methods

The material for the work was the results of observation
and treatment of 43 patients with pain in the stump of the
lower limb, who were treated at the clinic of the SI “Institute
of Traumatology and Orthopedics of NAMS of Ukraine” dut-
ing 1997-2019. The use of data from medical cards of the pa-
tients was carried out according to local bioethics committee.

The criterion for inclusion into the research was stump
pain caused by neuroma, which prevented the use of the
prosthesis and reduced the function of the residual limb.
The main clinical and diagnostic criterion was the positive
Tinnel-Hoffman phenomenon for the nerve concerned on
palpation of the stump.

The study included 40 male and 3 female patients aged
12-59 years (mean age 33.943 years). The causes of ampu-
tation were: trauma (33 patients), mine-blast injury (7 pa-
tients), diabetes (1 patient), and tumors (2 patients). The
duration of observation before going to the clinic ranged
from 3 to 10 years. The distribution of cases by the level
of amputation and affected nerves is presented in Table 1.

Table 1
Distribution of patients by location, level
of amputation, and number of affected nerves

Amputation rate and number of cases
Thigh (hip) Knee-joint Leg
3 1 39
Etiology of amputation:
Injury 3 31
Mine-blast 6
injury
Diabetes 1
Tumors 2
o n. tibialis — 35
Affected | n. ischiadicus — 2 Z ”ZZZZ’MS n. peroneus
nerve n. femoralis - 1 C(‘)% s superficialis —11
n. saphenus - 5

The characteristics of the main component of the pain
syndrome in all cases corresponded to RLP (stump pain),
which was caused by the presence of symptomatic neuro-
mas. The level of pain was defined as severe (by the VAS
[Visually Analog Scale] - 7.4; 5-9), which created problems
with prosthetics and/or prevented the prosthesis using.
Conservative treatment of pain was unsuccesstul, which
was crucial for the choice of surgical method. A total of
37 patients underwent from 2 to 7 surgeries after the first
surgery (3.5 on average); all cases were traumatic ones. The
lower limb prosthesis was used by 32 patients (74.4%); the
level of prosthesis using (the ALAC [Artificial Limb and Ap-
pliance Centre, USA] scale) is shown in Table 3. RLP was
combined with PLP in 8 cases; 35 patients felt PSs.

X-ray examination consisted of radiography of the
stump in two projections; detailing the anatomy of the re-
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sidual limb in 8 cases required CT, in 11 — MRI (2 — with
intravenous contrast), and in 13 — ultrasound.

The method of surgery depended on the anatomical
features of the residual limb, postoperative scars and neu-
romas location, as well as on the condition of the skin and
bone of the stump. In all cases, a tourniquet was applied. In
cases requiring reamputation, myo- or tenodesis were pet-
formed. Nerve treatment included neuroma exploration,
epiperineural administration of 1% lidocaine solution, and
nerve cutting more proximally to a level sufficient for the
nerve stump location in the soft tissues outside the area of
the future skin scar or in the area of the bony prominence.

The first bandaging was performed 24 hours after surgery
and subsequently according to indications. Sutures were re-
moved on the 14th day. In cases where only neurotomy was
performed, the use of the prosthesis was allowed 4 weeks
after surgery; after reamputation, stitch bandaging or elastic
compression cover was applied during a month. Prosthetics
or modification of the prosthesis socket was the next step.

Evaluation of treatment results was performed accord-
ing to the following criteria: qualitative and quantitative
dynamics of pain syndrome (clinical types of phantom
limb, the level of pain according to the VAS), and the level
of prosthesis using by the ALAC scale [11].

The ALAC scale:

[ Cosmetic only

II Transfer only

[T Indoor walking®

IV Outdoor walking®

V Independent

VI Normal

*items III and IV include the use of a stick, crutches, or
walkers.

The difference between the average values was assessed
using the two-sample t-test, where p<0.05 was considered
significant. Calculations was done using a software pack-
age Excel 16.

Results and Discussion

Primary wound healing occurred in 37 cases. Compli-
cations were represented by deep hematoma (3 cases),

marginal skin necrosis (2 cases), and tearing of m. gastroc-
nemius from the fixation point to the end of the tibia due
to a fall on the stump (1 case). Hematoma was treated by
drainage; there was a need for secondary sutures in 1 case.
Marginal skin necrosis due to small size did not require
surgery; healing and epithelialization occurred under the
scab. In the case of detachment of the m. gastrocnemius
from the fixation point to the end of the tibia, the refix-
ation of the muscle-aponeurotic flap was performed.

During the first 3 days after surgery, patients suffered
the pain caused by the intervention; PSs were in all cas-
es. Medicamentous support included evening injections
of opioids for 2 to 3 days and enteral or parenteral using
of nonsteroidal anti-inflammatory medicines. Subse-
quently, the pain syndrome tended to decrease in inten-
sity, which generally determined positive direct effect of
surgery in 40 cases. In 2 cases where PLP had occured
before surgery (both cases were presented by TFA; these
patients underwent resection of n. ischiadicus neuro-
ma), the increasing of pain after the surgery was noted.
The prolonged local bupivacaine block of n. ischiadicus
was applied for reducing the pain.

The results of operative explorations showed a rather
typical picture of massive fibrosis, which spread from
the skin scar in the proximal direction in the form of an
unstructured conglomerate. Identification of nerves was
performed outside the fibrosis zone among the tissues
with relatively preserved topography. Typical neuroma
in the form of a bulbous extension of the nerve ending
was observed in 10 cases (n. peroneus superficialis); n.
tibialis was ligated together with the vascular bundle in
12 cases. In all other cases, the end of the severed nerve
was lost in the dense scar, and the nerve trunk itself with
dense thickened membranes gradually became normal in
the proximal direction. In 1 patient with a stump of the
thigh of medium length, . ischiadicus restored relatively
normal structure at the level of the buttock.

Long-term outcomes were observed in 35 patients over
a period of 1 to 15 years. The dynamics of the distribution
of clinical forms of phantom limb syndrome and the level
of pain according to the VAS are presented in Table 2.

Long-term results indicate a significant reduction in the
number of cases of pain associated with neuroma (almost

Table 2

Distribution of clinical forms of phantom limb syndrome
and pain dynamics by terms of observation

%L?ﬁ?éfgﬁﬁngf Before surgery (n=43) | After 2 weeks (n=43) | After 6 months (n=40) | After 1 year and more (n=35)
RLP 43 (100%) 41 (95.3%) 19 (47.5%) 11 (31.4%)
PLP 8 (8.6%) 4(9.3%) 5 (12.5%) 5 (14.3%)
PSs 35 (81.4%) 29 (67.4%) 25 (62.5%) 27 (77.1%)
Level of pain (VAS) 7%{%9 3221:(;6

Note: * - p<0.05 (a=0.05), two-sample /-test with different dispersions
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by two thirds). Instead, the number of cases of PLP and
PSs did not experience significant dynamics. Quantitative
assessment of the level of pain before surgery (7.4) and 1
year after it (3.2) showed a significant difference between
the mean values (p<0.05), which also indicates a positive
effect of surgical treatment.

The average time from the surgery to the beginning
of the prosthesis using was 3 months. The dynamics of
the level of the prosthesis using by the ALAC scale is pre-
sented in Table 3.

Table 3
Dynamics of the level of the prosthesis using
(the ALAC scale)

The level of use Number of cases
of the prosthesis | Before the surgery | After the surgery

I

i Z‘

1) 5 4

I\Y% 19 10

\ 4 15

VI 6

Total 43 35

As can be seen from the table, resection of symptom-
atic neuroma significantly improved the function of the
residual lower extremity and the use of prostheses. Thus,
the number of patients capable of independent locomo-
tion (level V) increased more than 3 times. Six patients
gained the possibility of locomotion that did not differ
from normal (level VI).

The term neuroma (literally — traumatic tumor of
the nerve) does not accurately reflect the morphologi-
cal nature of this formation represented by non-tumor
proliferation of the cutted proximal end of the periph-
eral nerve, which is formed within 1-12 months after
amputation. Neuroma formation is a normal reparative
process; several surgical manipulations during amputa-
tion should be done to prevent the neuroma-related
pain. It is necessary to anesthetize the nerve with a local
anesthetic and cut it with a fresh blade as proximally as
possible, so that the contraction of the nerve ensures
that its end is located outside the area of scarring of the
skin and cutted muscles.

Neuroma-related pain is not always easy to differenti-
ate from PLP due to a lack of clear topography in the study
of the Tinnel-Hoffman phenomenon. In such cases, an in-
jection of a local anesthetic into the affected area may be
helpful. The possibilities of visualization methods are limit-
ed by the size of the neuroma — according to the literature,
the detection of a neuroma on MRI is possible with its size
of atleast 1 cm 12, 13].

Phantom pain is a reaction of the nervous system to
deafferentation associated with the loss of a limb that in-
volves areas of the segmental and central levels. According
to the literature, PLP occurs in about 85% cases of limb

amputations; it requires comprehensive treatment, which,
however, has a temporary effect.

RLP or stump pain can be caused by a number of fac-
tors, such as dermatoses, osteophytes, maladapted prosthe-
sis, and neuroma. Symptomatic neuroma is usually a neu-
roma fused to the postoperative scar. This is the cause of
constant pain symptoms, which significantly reduces the
functional properties of the stump and prevents the use of
the prosthesis. In some cases, such symptomatic neuroma
coexists with PLP and also increases the frequency, dura-
tion and severity of PLP.

The most significant influence on the reparative pro-
cesses in the stump has the etiology and severity of the
injury. Severe limb injury associated with high traumatic
energy, which causes massive tissue damages far proxi-
mal from the level of amputation, determines the mosaic
morphological changes of the residual limb. Thus, ischemi-
cally altered muscles and areas of traction damage to nerve
trunks can be localized tens of centimeters proximal from
the end of the stump. In some cases, these unidentified
areas of the damaged nerve can be a source of pain in the
residual limb. Diagnosis and treatment of such traction in-
jury of the peripheral nerve is an extremely difficult and
unresolved clinical task.

Symptomatic neuroma is treated by surgical interven-
tion. The goal of the surgery is to cut the observed nerve
so proximally that it is possible to ensure the formation
of neuroma outside the area of the postoperative scar. In
some cases, concomitant problems with the stump require
reconstructive surgery, which needs a specialist familiar
with this section of orthopedics.

Among several publications on the topic of surgical treat-
ment of neuromas after amputations, the work of Sehitlio-
glu A. et al. [10] should be noted. They reported the results
of resections of symptomatic neuromas in 75 patients who
underwent amputation of the lower limb after mine-blast
injuries. The median follow-up was 2.8 years; all the patients
were satisfied with the outcome and had no complaints.
Unfortunately, we cannot boast of such excellent results.
Among our patients, RLP dependent on neuroma was re-
mained in one third, but its severity decreased significantly.
This contributed to better prosthesis using, as detected by
the positive dynamics for the ALAC scale (Table 3).

Conclusions

Symptomatic neuromas after amputations of the low-
er extremity significantly worsen the quality of life of the
patient, require constant medical correction, and make
the use of prostheses problematic. The most common
cause of stump pain associated with neuroma is the se-
verity of the primary injury, as well as mistakes in ampu-
tation. Diagnosis of symptomatic neuroma is simple and
includes the study of the Tinnel-Hoffman phenomenon,
and the identification of the concerned nerve. Surgical
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method is the main treatment, which involves proximal
neurotomy to remove the end of the cutted nerve proxi-
mal to the postoperative scar for further formation of as-
ymptomatic neuroma. This surgical tactics help to reduce
pain and increase the level of use of the prosthesis.

Conflict of interest. The authors declare no conflict
of interest. This publication has not been, is not and will
not be the subject of commercial interest in any form.
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Xipyprigse JTiKyBaHHA CHMIITOMATHYHHUX HEBPOM
IiC/IA AMITYTAIlifl HUKHBOI KiHI[iBKH

Jlabax AIL, Jlazapenxo I'M., ILamxoscokuil B.M.

IV Tcmumym mpasmamonozii ma opmonedii HAMH Vicpainu”, m. Kuig

Pe3tome. Binb nicis amnymayii € 3Ha4Ho0 npoonemoro cyuacHoi meouyunuy. Llei 6ins
Popmyroms mpu KuiHiMHi cmanu: parnmomnuil 6ins (L), parmomni eiouymmsa (OB), 6ine y
pesuodyanvmiil kinyisyi (bPK). @b ma OB € namopisionoziunumis peHomeHami, uwjo nompeoy-
10Mb KOMIIICKCHO20 KOHCEPBAMUBHO20 JUKY8aHHA. BPK € N0KANbHUM POINAOOM, 00YMOBIHUM
HEBPOMOK0, HAOMIDHUM DYOUIOBAHHAM, OCMEOPIMAmy ma ., Wo NiONAAE XiPypeiuHoMm) Ji-
Kysannio. Mema. Ananis pe3yavmamie Xipyp2iuro20 JiKy8arHs NAyicHmig i3 CUMNIMOMAMUY-
HUMU HEBDOMAMY NICNA AMIYMauili HuxXcHs0i Kinyiexu (AHK). Mamepianu i memoou. /[o 00-
CUONCEHHSA 3ANLYHeHT 43 NAYTERMU i3 CUMNIMOMAMUMHUMY HesPoMaMU uepe3 3-10 poKie niciia
AHK. Cepeoniii 6ik nayicnmie cmanosus 33,9+3 poxu; wonosikie 6yn0 40, xcinox — 3. Ipuuu-
HOKW amnymayii 0yaa mpama (33 8UnaokiL), MiHHO-8U0YX06e YuuKooxcerns (7 Bunaoxis), uy-
Kposuii diabem (1 8unalox), onkonozia (2 eunaoxu). Pisens amnymayii 06y npeocmasnenui
CmezHoM (3 BUNAOKH), KORHHUM CY271000M (1 8Unaiok), 20minkor (39 6unaoxie). Inmencus-
Hicmb 600 usHanany 3a BAILL, suxopucmanms npomesy — 3a wikanoro ALAC (Artificial Limb
and Appliance Centre, CILA). Pe3yavmamu. bPK éiomivenuil y 43 nayicnmis (100%), @b -y
8 (8,06%), ®B -y 35 (81,4%). 32 nayicnmu (74,4%) suxopucmosyeanu npomes, ane 11 13 Hux
Kopucnysanucs npome3om 0118 Kocmemuu abo mparcnopmyearnts (pienil ma Il 3a wxanor
ALAC). Yernaownennsa nicas onepauii 0yau npeocmaeneri 2emamomoro (3 6UnaoxiL), Kpaiosum
HeKPO3OM WKIpU (2 BUNAOKU), 8I0PUBOM M. GASITOCTIeMIUS 6i0 BeUKO20MINKOB0T KICKU NICAS
naodinna na xykcy (1 sunadok). Pesynvmamu oyineni y 35 nayienmig y cmpoku 1-15 porie.
Bupancericms 60110 amenuunacs i3 7,4+0,9 0o 3,2+0,6 (p<0,05; 080subiprosuti t-mecm).
Kinvxicms sunaorie bPK smenwunacs 0o 11 (31,4%), 3ame xinoricms sunaoxie b ma OB He
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3aznana cymmeesoi ounamixu (Pb — 5 eunaodkie abo 14,3%; OB — 27 eunaoxie avo 77,1%).
Kopucmysannsa npomesom supocno 0o 100% 3a paxynox gynkyionansrocmi (1I-VI pieni 3a
uianoro ALAC). BUCHOBOK. Xipypeiunuil Memoo € OCHOBHUM 10 YAC JUKYSAHHS CUMNIMOMA-
muynHux nespom nicna AHK. Onepayis nogurna nepeooadamu. npoKCUMANbH) HePOMOMII0
ma, 3a HeoOXIOHOC, Deamnymayito ma PeKoHCmpyKyito Kykcu. Taxuil nioxio 3aoesneuye
3MeHUeH S 000 Ma NOKPAULYE PYHKUIOHANbHY 30ammuicmb ocib i3 AHK.

Knouo6i cnoea: 6inb; 61t Y pe3uoyansHiti KiHyieLl; amnymauis HUNCHb0I KIHUIBKU; Xipypeis.

XHPYypruyeckoe jJe4eHHe CHMITOMATHYECKUX HEBPOM
NOCJIE AMITYTAIIUH HUKHEH KOHEYHOCTH

Jaoax AIL, Jlasapenxo I'H., [Tamkosckuii B.M.

IV “Uncmumym mpasmamonozuu u opmoneduu HAMH Yipauns.”, 2. Kues

Pe3tome. Lonb nocie amnymayuu npeocmaeisem Cyuecmsenuyo npoosemy 0as co-
BDeMEHHOL MeOUUUHbL IMY 00N GOPMUPYIOM MPU KIUHUHECKUX COCMOAHUA: PAHMOM-
Has 6016 (PL), parnmommsie ougyuenus (PO), bons 6 pesudyansroii koneunocmu (bPK).
OB u PO 261410MCA NAMOPUSUONOUMECKUMY PEHOMEHAMU, MPEOYIOUUMU KOMNIEKCHO20
Koncepeamuerozo aeuerus. bPK A6Aemca J0KANbHbIM PACCMPOLCMBOM, 00YCI06IeHHbIM
HeBPOMOL, upesmepHbim Pyouesaruem, ocmeoPumany u np., wmo noorewcum Xupypeu-
ueckomy aeveruto. Ilenv. Ananus pesyiomamos xupypeuueckozo Jiewenus nayuermos ¢
CUMNMOMAMUMECKUMU HeBPOMAMU NocAe amnymauuil Huxcrell xoneurnocmu (AHK). Ma-
mepuanvt U mMemoowl. B uccredosanue 60w 43 nayuenma ¢ CUMRMOMAMUMECKUMU
Hespomamu uepes 3-10 asem nocre AHK. Cpeonuii 6o3pacm navyuenmos cocmasun 33,9+3
200a; Myxcuur 0610 40, rcenuun — 3. Hpununoti amnymayuil 0blia mpasma (33 cayuas),
MUHHO-83DbiBHAA mpaema (7 cayuaes), caxaphviii ouadem (1 cayuaii), onkono2us (2 cuy-
uas). Ypoeens amnymavui Ovil npeocmagier 6e0pom (3 Cryuas), KOAeHHbM CYCMABoM
(1 cnyuait), 2onensio (39 cryuaes). Humencusrnocmo 60au onpeoenamu no BAIIL ucnons3o6a-
nue npomesa — no wiane ALAC (Artificial Limb and Appliance Centre, CILIA). Pe3ynsmamui.
BPK ommeuena y 43 nayuenmos (100%), @6 -y 8 (8,6%), PO -y 35 (81,4%). 32 nayuenma
(74,4%) ucnoms3osanu npomes, Ho 11 U3 HUX NOMI0BANUCH NPOMEIOM 018 KOCMEIMUKLL UL
mpancnopmuposanus (Yposuu I u 1l no wxane ALAC). OcnoxcHenus nocie onepayuu Obliu
npeocmasnensv. 2eMamomoll (3 Cyuas), KPaesuim Hexpo3om Koxmu (2 Cryuas), ompoieom
m. gastrocnemius om 00abue0ePYOB0LL KOCIU NOCAE NAOeHUs Ha KYasmio (1 cuyuari). Pe3yno-
mamui oyerHensl Y 35 nayuenmos 8 cpoku 1-15 nem. Boipancennocns 00 YMEHbUUACH OM
7,4%0,9 00 3,2+0,6 (p<0,05; 08yx66100p0uHbiii t-mecm). Konuuecmso cryuaes BPK ymerbiiiu-
20¢b 00 11 (31,4%), oonarxo xomuuecmeo cayuaes Ob u PO He npemepneno cyujecmeertoll
ounamuxu (Pb - 5 cryuaes unu 14,3%; PO — 27 cryuaes um 77,1%). Hcnonvdosarie npome-
3a 603pocno 100% 3a cuem pyrxyuonansrocmu (I-VI yposru no uixkane ALAC). Bote0oowt. Xu-
Dypaumeckuti memoo AGNACMCA OCHOBHbIM NPU JICHEHUU CUMIIMOMAMUHECKUX HeBPOM NOCTe
AHK. Onepayus 0011cHa Npeonoazamo NpoKCUMANLHYIO HESPOMOMUIO U, NPU HEOOXOOUMO-
CM, Peamnymayuio u PeKoHCmpyKuuIo Kyaomu. Taxoi nooxoo 0becneuusaem ymersiuerue
0o U YayHuaem PyHKYUOHAILHYI0 CHOCOOHOCb uy, ¢ AHK.

Kmouegnie cnoea: 601b; 00716 8 Pe3udyansHoll KOHEUHOCL; AMNYMAUUS HUNICHEL! KOHeY-
HOCU; XUDYP2UA.
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ACL Reconstruction: Problems, History and Future.
Part 1

Zazirnyi LM.", Kostrub 0.0.?

IClinical Hospital ‘Feofaniya” of the Agency of State Affairs, Kyiv
2SI “Institute of Traumatology and Orthopedics of NAMS of Ukraine”, Kyiv

Summary. Damage to the anterior cruciate ligament (ACL) of the knee joint is a common in-
Jury in sports medicine. Before advances in arthroscopy and surgical techniques, an ACL damage
was considered a career ending injury for many athletes. Since the 1990s, there has been a rapid
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