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New Opportunities in the Diagnosis
of the Implant7Associated Infection

Poliachenko 1.V., Hrytsai M.P., Liutko O.B., Kolov H.B., Vitrak K.V.
Sl «Institute of Traumatology and Orthopedics of NAMS of UkraineZ, Kyiv

Summary. Despite the improvement in the quality of implants, the number of
complications in traumatology and orthopedics, which lead to infection, remains high.
It is proved that untimely prescription of adequate antibiotic therapy for implant-
associated infections can cause progression of the septic process until the development
of shock and multiorgan failure and on practics leads to the development of resistance
microorganisms to antibacterial drugs. An important point is to study the pathological
microbial communities (bacterial film) in traumatology and orthopedics. All sclassicZ tests
and markers of the infectious processhave low specificity and are not reliable enough for
accurate diagnosis. These features are forced to development of additional microbiological
diagnostics: the study of the destruction of the biofilm, which is removed from the implant
surface with the help of ultrasound. The purpose of our study was to determine the
effectiveness of the microbiological tests with sonication in patients with infectious process
after osteosynthesis of long bdeterials and Methods.Microbiological studies of the
pathologically altered tissue biopsies directly at the implant and implant sonicates from
the implant for osteosynthesis from 31 patients with chronic osteomyelitis or surgical site
infection were performelesults.As a result, the significant sonication efficiency was
discovered: a 25.8% increase in positive results, 6.5% of E. aerogenes and E. faecalis
cultures in association with S. aureus were isalairdlusions. Further improvement
of the method and its application in specialized departments can give a positive diagnostic
effect, which will subsequently improve the results of patient treatment.

Key words: sonication; microbiological studies; biofilm; infection after osteosynthesis.

\ntroduction Whnfortunately, all sclassicZ tests and markers of the
infectious process, as the number of leukocytes, plate-
\n recent decades, considerable progress has beets, leukocyte formula, leukocyte intoeication indes,
made in the study of implant-associated infection4 Studie®®, ...~X level, procacitonin, have lo€ specificity and
take into account not only the changes in the compositioare not reliable enough for accurate diagnosis4
and features of the pathological process, but also esamineEs for no€ determining the microbial agent re-
immunological response factors of anti-infective microomains sthe gold standardZ in the diagnosis of infec-
ganism resistance4 tion around the implant4 Oevertheless, %ouite often €e
~espite the improvement in the %ouality of implantglo not reach the success in treatment, even €hen the
established training, treatment and prevention programsathogen is identified, or even have a negative micro-
the number of complications in traumatology and orthobiological result 1K"4
pedics, €hich lead to infection, remains high4 En important step in the study of microorganisms is
\t is proved that untimely prescription of ade%ouate antire invented biofilm4 jiological film, bacterial film, mi-
biotic therapy for implant-associated infections can causeobial community, biofilm, microbial communityH these
progression of the septic process until the developmeate the names of the esistence forms of most bacteria
of shock and multiorgan failure4 _escessive and prolongéalind in publications4 Zhe idea of a special form of bacte-
esposure to antimicrobial drugs also threatens health $Jidl esistence appeared at the end of the t€entieth cen-
Zhe lack of ade%ouate early diagnostic methods, €ith they4 Wndoubtedly, the main impetus in the study of this
development of infectious complications after implantaproblem €as the progress in electron microscopy, and
tion, encourages physicians to prescribe empirical theraghe advent of devices such as scanning confocal micro-
€hich is not only ineffective, but also leads to an increaseope allo€ed to detect biofilms in their natural state 1674
in the number of microorganisms and the development of “et us provide an esample of the physiological func-
resistance to antibacterial drugs $J°4 tioning of microbes in a consortium in the bodyH a film
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on the mucous membranes, intestinal flora, layers on Material and Methods
the teeth, etc4 E specific advantage of such an organi{a-
tion is to ensure the homeostasis of organs, the func- Microbiological studies of surgical material from
tioning of €hich depends on the microbes that inhabitk3 patients €ith chronic osteomyelitis or infection
them4 }o€ever, it also has a do€nside, as it is difficult i§f the surgical area €ere performed4 Zhe material in
control such a microbial community, and therefore tg|| patients €as taken during sanitary surgery €ith re-
treat diseases caused by changes in the community ¥fical of metal clamps4 Yne part of the material €as
Enn important point is to study the pathological mi-pathologically modified tissues directly at the implant,
crobial communities in traumatology and orthopedicghe second part €as the material obtained by implant
as in this field massive implants are €idely used ¥N"4gggcation for osteosynthesis4 Zhe techni%oue consiste
main publications of _uropean and Emerican specialists immersing the removed implant in sterile saline,
in bone and foint infections are devoted to the biofilmhich €as also in a sterile container4 Subse%ouently, the
problems4 }o€ever, despite the high urgency of thisolution and the surface of the implant €ere processed
problem in the €orld, most aspects remain unresolvedsking the attachment of an ultrasonic cavitation appa-
\t is currently proven that €ith the development of ratus for treating the €ound surface »...avitonZ4 Zhese
an infectious complication, the biofilm on the implantactions €ere repeated three times, 3 minute each4
is formed during JS3L days4 So €hen the first signszfe container €ith sterile li%ouids €as transferred to
inflammation appear, it is necessary to begin ade%oua€ microbiology laboratory4 Zhe resulting material is
treatment of the infection $6°4 Wntimely beginning ®focessed in the laboratory of microbiology and che-
the microbial control leads to film formation and inef-motherapy of the S\ s\nstitute of Zraumatology and
fective measures4 Yrthopedics of OEMS of WkraineZ, €here it €as cen-
\n the structure of the biofilm, there are J forms otrifuged and seeded €ith 36 day incubations4 jiopsies
bacterial esistenceH planktonic, €hich freely moves {gken at implant €ere esamined using conventional
the li%ouid medium, and mucoid, €hich is in the statiechni%uesH culture study €as performed €ith clini-
state4 Zhese t€o forms of microorganisms have diffel material according to the current medical recom-
ent properties, €hich are of high clinical importancefendations by so€ing on nutritive media, follo€ed
hen e«amining the material from the €ound, €e ob- py jdentification of selected organisms to the species

tain the gro€th of microorganisms of planktonic form<gkind: and subse%.uent study of isolated cultures sensi-
static forms are usually tightly attached to the surfaggity to antibiotics4

of the implant4 \t is also kno€n that €hen several mi-
crobes are associated, a pathogen can appear in the
planktonic form, €hich has no effect on the pathologi- “esults and ~iscussion
cal process at all4
Zhis trend led to development of additional micro- zhe study group included patients €ith an aver-
biological diagnosticsH the study of the destruction of tge age of KR4K 8+ J4P: years4 Zhere €ere mostly m
biofilm, €hich is removed from the implant surface €ithpatients 8J3 men 8QR4R(E::4 ZEenty-three patients ha
the help of ultrasound4 Zhis method is called sonicatigmdectious complications after plate osteosynthesis
\n orthopedic practice, routine studies €ith soni-and eight patients had infectious complications after
cation are performed mainly for complications aftebsteosynthesis €ith blocking intramedullary rods4 \n
arthroplasty +Q"4 Eccording to many researchers, 3h@atients, the process €as locali{ed at the hip, in 3R
results of this €ork have a positive diagnostic and theg at the lo€er leg bones, and in t€o S at the forearm
apeutic effect4 Zhe differences in microbiological diagones4 Zhe average time after the onset of the infec-
nosis reach up to JKALCE, €hile the identification of thigus process €as JLK 8+ N: days4
pathogen increases by 3R4L(E4 }o€ever, some researclineteen samples of surgical material 8Q34KE o
ers did not notice the significant diagnostic value ahe total: out of K3 studied €ere positive4 _stracted
sonication and do not believe that this method shouléhicroflora €as represented By aureu83Q strains S
be used in everyday practice4 P64JCE of all isolated cultu@sepidermidi83 strain
Zhe analysis of publications revealed that sonicatigh NAN@ER, aeruginos®3 strain S N4NEE:coli83
in studies of infection after osteosynthesis of bone €agrain S N4ANCE: in an amount fre8*8ip to X3L°
performed rarely and the results €ere based on smallwwTg of tissue4
data set4 jesides, the publications do not describe the zZhe analysis of the sonication samples revealed
consistent technology of this process iR, P"4 the follo€ingH the number of microbiologically posi-
Zhe purpose of our study €as to determine the eftive samples increased by a total of N, i4e4 by 3Q4:
fectiveness of the microbiological tests €ith sonicatioaf the total number of patients4 ~escribing the re-
8compared to tests €ithout sonication: in patients €ithceived changes, it can be noted that from 6 nega-
infectious process after osteosynthesis of long bones#lve samples after sonication 6 strainS.oéureus

N



in culture in the amount ofx3LK$3x3L5...wWTg of mains the sgold standardZ method, and sonication is

tissue, 3 strain & faecalisn the amount of 831K

one of the €ays to diagnostics improvement and veri-

...WWTg of tissue €ere detected4 \n one sample ofitagion of infectious process agent4

surgical material in addition . aureudsolated
from biopsy, a strain &f. aerogenes the amount

J4 Zhe comparison of microbiological studies of

biopsies and sonicates from K3 patients €ith infec-

of 3x3LX...wWTg tissue €as detected4 \n one sdiius complications after osteosynthesis of limb
cation sample eecept classically ecisting form obones by plates and intramedullary rods, allo€ed

S. aureus biopsy, ...Sq coloniesSofaureusn the

to positively assess the effectiveness of sonicationt

amount of 33L°...wWTg of tissue €ere identifiedhe number of positive results increased by JN4PE
€hich proved the ecistence of this microorganismand in Q4N of patients studied, additional cultures
in t€o forms and eesplained the resulting chronicity of E. aerogeneand E. faecalisn association €ith

of the disease4

S.

aureu€ere detected4

~egarding the %ouantitative indicator, the average K4 \n our opinion, implant sonication for osteosyn-
value of microorganisms isolated from biopsies €dfesis has a substantial significant clinical and diag-

3x3LX...wWTg of tissue, and from sonicate3.53
3x3LN...wWTg of tissue4

nostic value4 wurther improvement of the method and
its application in speciali{ed departments can give a

\n addition to purely microbiological studies, to depositive diagnostic effect, €hich €ill subse%ouently im-
termine the feasibility of using the sonication methogrove the results of patient treatment4

for complee surgical material, €e conducted a thor-

Conflict of interest 4 Zhe authors declare no

ough microscopy of biopsies and sonicates4 zhaenflict of interest4 Zhis publication has not been, is
among microbiologically negative samples, in 6J49@ and €ill not be the subtect of commercial interest

of sonicates gram-positive coc8i &ureusin the
amount from KSN up to 3L microbial cells in the vie€
field €ere microscopically detected, €hich indicates
their esistence in biopsies and non-detection €ithout
the use of this method4

Summari{ing the results of the sonication method
of surgical material, €hich €as a li%ouid after the ul-
trasonic treatment of removed implants for osteosyn-
thesis of patients €ith infectious complications, €e

in any form4
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Our Point of View at Rehabilitation After Anterior Cruciate
Ligament Reconstruction

Jazirnyi .M1, Kostrub O.@.Kotiuk V.V, Plugatar O.V.

Xlinical Hospital sFeofaniyaZ of the Agency of State Affairs, Kyiv

2G| «Institute of Traumatology and Orthopedics of NAMS of UkraineZ, Kyiv

Summary. The article presents rehabilitation program for the patients after anterior
cruciate ligament reconstruction. The program is used at the Feofaniya Hospitales Xenter
of Orthopedics, Traumatology and Sports Medicine and at the Department of Sports and
Ballet Injuries of the Sl eInstitute of Traumatology and Orthopedics of NAMS of UkraineZ.
The rehabilitation course is divided on five periods: 1) preoperative period; 2) early
postoperative period (acute) (R...2 weeks); 3) function restoring period (up to Z week);
Y) period of preparing and gradual returning to recreation and sports activity (from
Z week); 5) period of returning to full sports activity (after 6...Z months, depending on
the type of sport). Principles of postoperative care and rehabilitation in our clinics are as
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follows: 1) decreasing pain, swelling, and inflammation; 2) full load of the operated on
limb with or without crutches; 3) immediate exercises to restore range of md&iotofrom
6R...ZR°, with gradually increase to 12R° and full flexion after 6...Z weeks postoperatively
(using continuous passive motion; passive, active assisted, and active exercises); Y)
exercises for trainimgiadriceps muscle, shin flexor muscles and all lower limb and pelvis
muscles, with increasing resistance in close and open kinetic chains; 5) exercises for training
proprioception and coordination (from early postoperative period); 6) return to work after
3...6 weeks, health-improvement and sports activity after Y, 6, and Z months; Q) close
cooperation between a surgeon, a rehabilitologist, and a patient during rehabilitation. "e
focus on achieving the fastest full extension of the knee joint, muscle control and restoration
of proprioception. Exercises are performed in closed and open kinetic chains, with muscles
tension in the back of the thigh and shin, in the way to avoid too much stress on transplantate.
In cases of athletes and recreational active patients, elements of sports specific exercises
were included to the rehabilitation program (from early postoperative period). That helped
to restore proper patterns of movements and to overcome physical barrier in returning to
full sports activity. Weturn to sport was allowed patients when achieved full range of motion,
normal proprioception and balance of muscles; functional tests resabmwer&% of
the normand there was no pain or swelling during exercise loads.

Key words:anterior cruciate ligament; reconstruction; rehabilitation.
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Bone Mineral Density in Patients {ith Coxarthrosis
{ith Concomitant Spinal Pathology

Haluzynskyi O.A., Haiko O.}., }ayko }.V.

Sl «Institute of Traumatology and Orthopedics of NAMS of UkraineZ, Kyiv

Summary. RelevanceXombined pathology of the lumbar spine and hip joint is rightly con-
sidered one of the serious problems of modern orthopedics. Among the many factors that can cause
lumbar spine pain, a decrease in bone mineral density (BMD) of the vertebral bodies in the form
of osteoporosis may play a ©Olgjective:to study BMD in patients with osteoarthritis of the hip
joints with concomitant pathology of the ddimterials and Methods The analysis of data of
densitometric and statistical research of 62 patients who had grade IlI-IV coxarthrosis (XA) with
concomitant pathology of the spine was carrieResiilts Decreased BMD in patients with
grade Il XA was found in 22 (35.Y%) in the form of osteopenia and in 8 (12.Z2%) as osteoporosis;
in patients with grade IV XA ... in Y (6.Y%) and in 1Q (2Q.Y%) ... respectively. It was found that BMD
in patients with grade IV XA is significantly lower than in patients with grade Il and there is a prob-
able medium-strength relationship between a stage of XA and BMD of the femoral neck. It has been
proven that patients with hypoplastic coxarthrosis and the true form of lumbar vertebral syndrome
(LVS) have probably lower mean BMD values and exactly these groups of patients have the highest
incidence of osteopenia and osteopdCasislusions 51 (82%) patients with grade 111-1V XA re-
vealed a decrease in BMD in the form of osteopenia and osteoporosis, the degree of which depends
on the severity of the disease and functional insufficiency of the limb. Xhanges in BMD have their
own characteristics in patients with different types of XA and forms of LVS.

Key words coxarthrosis; lumbar-hip syndrome; x-ray densitometry; bone mineral density.
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Mistakes and omplications in the Treatment of Patients with Malleolus Factures

Liabakh A.P.Kucher |.¥.

15| «Institute of Traumatology and Orthopedics of NAMS of UkraineZ, Kyiv

2MNPE eIrpin Xentral Xity HospitalZ, Irpin

Summary. The number of mistakes and complications in the diagnostics and treatment
of malleolus fractures is still signific@bjective The retrospective analysis of mistakes
and complications in the diagnostics and treatment of malleolus frifcteeals and
Methods 385 patients with consequences of malleolus fractures (AO*OTA YY) from March
2RRR to August 2R2R. There were 28R men and 1R5 women aged 18-8Q years. The time from
the injury was 3...YR8 months (on average 2Z.Z+6.8 months). The analysis was carried out
according to the recommendations of AO and AUPO <Ukrainian Association of Orthopedists-
TraumatologistsResults Mistakes in the diagnosis and treatment amounted to 5Q.Y%
(221 cases); in 16Y cases (Y2.6%) the severity of initial trauma and the time from the injury
were objective factors for the development of deforming arthrosis of stages 3-Y. Diagnostic
defects took place in YR cases (1R.Y%). The unproved conservative treatment was used in
YQ cases (12.2%). Defects in surgical technique were noted in 1QY cases (Y5.2%): failure to
perform osteosynthesis of the fibula in «*Z fractures ... 2Y cases (6.2%), improper surgical
approach ... Y5 cases (11.Q%), improper fixator choice ... Y5 cases (11.Q%), transcutaneous
wire fixation as the main osteosynthesis ... 1Y cases (3.6%), and improper tibiofibular
stabilization ... YZ cases (12.Q%). Malreduction of broken bones in operated on patients was
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registered in 11Y cas€snclusions Our results may be useful at the planning of future
clinical and epidemiological investigations.
Key words ankle; malleolus fractures; AO; mistakes and complications.
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Methodology of Ultrasonographic Examination of the
Anterolateral Ligament of the Knee ~oint

Kostrub O.0., Kotiuk V.V., Osadcha L.,e., Luchko W.V.,

Didukh P.V., Vadziuk N.S.

Sl sInstitute of Traumatology and Orthopedics of NAMS of UkraineZ, Kyiv

Summary.Injury of the anterolateral ligament (ALL) accompanies more than half of the ante-
rior cruciate ligament ruptures. However, the uncertainty in the anatomy of ALL raises many ques-
tions regarding its visualization on ultrasound. There are also very few ultrasonographic studies
of the ALL in the scientific literature in the era of MWI@bgeative:to determine the optimal
methods and techniques for identifying and improving the visualization of the ALL with ultraso-
nographyMaterials and Methods.ALL ultrasonography was performed in 3R healthy volun-
teers without pathology of the knee joint on both knee joints using a linear high-frequency sensor
(AXUSON Nf2 Elite, 1R MHz) at different angles of bending andResatistJltrasonogra-
phy was able to visualize the ALL in all 3R patients as a fibrillar anisotropic structure. The distinc-
tiveness of the ALL was significantly different between patients. It was easiest to find and visualize
it well with an extended knee joint, and to assess the integrity and tension when bending the knee
joint at an angle of 6R° and in the maximum internal rotation of the lower leg. A clearly visible
tubercle was revealed by ultrasonography at the site of attachment of the ALL to the tibia in 1RR% of
patients, which has not been described previously and greatly facilitates its finding. There was a his-
tory of a violation of the integrity of the cortical layer at the site of attachment of the ALL to the tibia
in 26.6Q% of patients without pathology of the knee joint and injuries. Ultrasonographic identifica-
tion of the two-layer structure of the ALL failed. The femoral part of the ALL is usually woven into the
initial part of the fibular collateral ligament and cannot be separated ultrasonographically from
it. In all 3R patients with relatively healthy knee joints without traumatic pathology, the ALL in the
contralateral joints looked similar, without statistically significant deviations in their morphometric
parametersConclusions.Ultrasonography visualizes the tibial and femoral parts of the ALL par-
ticularly but not exclusively during movements; however, it almost does not show meniscus bundles
separately. For a better visualization of the ALL and assessment of its integrity, we recommend start-
ing its research with an extended knee joint, and then performing functional tests by alternating
internal and external rotation of the lower leg at different angles of flexion of the knee joint. The
starting point of the ALL is the origin of the fibular collateral ligament from the lateral condyle of
the femur, and the reference point of attachment is the tubercle on the anterolateral surface of the
tibia posterior to }erdy tubercle uncovered by us with ultrasonography in all the patients, which is
an important reference point that allows faster, easier, and more confident localization of the ALL
tibial portion insertion site. On a healthy contralateral joint, the ALL can serve as a reference for
comparison if its rupture is suspected.

Key words:anterolateral ligament; ultrasonograph ; methodology.
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The Effect of the Soft Tissue Structures In,ury
on the Development of Shoulder ~oint Arthrosis

Strafun S SBohdan S SerhiienkdV/.G, Lieskov V.H.

1S] sInstitute of Traumatology and Orthopedics of NAMS of UkraineZ, Kyiv

2Medical Xenter sWuslan Serhii@nttmpedicsZ, Kyiv

Summary.Injury of the soft tissue structures of the shoulder joint (rotator cuff, scapula
labrum, etc.) is a common cause of omarthf@gjsctive to investigate the changes in
the articular cartilage of the shoulder head and the scapula glenoid in case of the soft tissue
structures of the shoulder joint injMaterials and Methods.”e studied the long-term
results of conservative and surgical treatment of 33R patients with soft tissue injuries of the
shoulder joint, who were treated in the Sl ¢Institute of Traumatology and Orthopedics of
NAMS of UkraineZ (Kyiv) from 2RRZ to 2R1Z. The age of patients ranged from 2Q to 68 years
(mean age Y2.Qx1Z.5 years); 225 were males (68.2%) and 1R5 females (31.8%). Surgical
treatment was performed in 16R patients (Y8.5%); 1QR patients (51.5%) underwent con-
servative treatment. For evaluation of the influence of the shoulder soft tissue structures in-
jury on the articular cartilage, the degree of the articular cartilage damage was determined
by W. Outerbridge and the obtained data were compared with the period from the onset of
the disease to surgefpnclusions: 7.The largest number of secondary omarthroses de-
velops after ruptures of the rotator cuff tendons, both in conservative and surgical groups.
Thus, a rupture of rotator cuff tendons is the most arthrosogenic factor among all soft tissue
pathology of a shoulder joit.Another arthrosogenic factor for the shoulder joint is rup-
ture of the glenoid labrum in the anterior-inferior part in case of anterior shoulder disloca-
tion and rupture of the posterior glenoid labrum without posterior dislocation (unrealized
posterior instability), probably due to high energy trauma and trophic disorders of humeral
head after dislocatiofi. A weak but significant dependence was found of the effect of the
time from the beginning of the disease to surgery in various Pulley lesions on the degree of
damage to the articular cartilage according to W. Outerbridge (r%R.Y; pSR.R5). Thus, early
diagnosis and surgical treatment of Pulley lesions is a major prevention of omarthrosis.
;. A weak but significant dependence of the influence of the period from the onset of the
disease to surgery was revealed in patients with isolated injury of the supraspinatus tendon
(r%0R.38; pSR.R5). Early diagnosis and surgical treatment of rotator cuff tendon injuries is
the main prevention of omarthrosis.

Key words:omarthrosis; shoulder joint; rotator cuff; articular cartilage.
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One7Stage Bilateral Total Hip Arthroplasty.
Modern Representations and Our Experience

Kosiakov O.M., Bulych RWebennikoK.O., Myloserdov A.V., Tuz ,e.V., Fedin ..M., Stat-
kevych M.V.

Kyiv Xity Xlinical Hospital No. 12, Kyiv Xity Xenter of Endoprosthetics, Surgery and Wehabili-
tation, Kyiv

Summary. RelevanceTotal hip arthroplasty remains one of the most successful and cost-
effective surgical interventions in modern medicine. This is proven by the ever-growing num-
ber of total arthroplasties worldwide, which reached 65R,RRR implantations in Europe only in
2R18. In 2R2Y, this number is expected to be Q3R,RRR 11". According to experts, from 15 to 25
percent of patients need a bilateral procedure 12, 8. The experience of our Xenter allows us to
recommend a successful one-stage replacement of both hip joints for patients with a number
of medical and social comorbidit@@kjective. The study is set out to highlight the possibilities
of performing simultaneous bilateral arthroplasty of the hip joint in a group of patients with
bilateral joint damage, as well as to substantiate the economic, medical and social benefits of
this surgical interventiddaterials and Methods.e have analyzed the data from publica-

QL



-
1

—HIEHKHNIG-QJ -

tions of our foreign colleagues. "e also present our own observations ... more than 1RR cases
over the past 11 years (2RR8-2RR&3ults.Based on data from foreign publications and our
own observations, the undoubted advantages, features and limitations of this type of surgical
intervention are shown. Xomplex cases of bilateral joint damage and the results of one-stage
surgical treatment have been demonsti@tttlusions.One-stage bilateral hip arthroplasty
is the method of choice for symmetric lesions and should take its rightful place in the arsenal of
modern orthopedics clinics. e continue to advocate simultaneous bilateral hip replacement for
a selected group of healthy patiebsyears old. Thoughtful preoperative planning, surgical
intervention lasting up to ZR minutes on each joint, careful postoperative monitoring, strictly
controlled prevention of thromboembolic complications and active postoperative rehabilitation
provide our patients with quick and safe functional recovery.

Key word: bilateral arthroplasty; hip joint; fast track: rapid recovery.
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ACL Reconstruction\ Problems, History and Future.
Part Il

Jazirnyi [.M?}, Kostrub O.©.
Xlinical Hospital «FeofaniyaZ of the Agency of State Affairs, Kyiv
2G| sInstitute of Traumatology and Orthopedics of NAMS of UkraineZ, Kyiv

Summary. Anterior cruciate ligament (AXL) injury is one of the most commonly seen
injuries in sport and has a devastating influence on patientse activity levels and quality
of life. For patients, whose history and results of physical examination suggest an AXL
injury, MWI is indicated to confirm the diagnosis and to determine whether there are con-
comitant injuries. There are limited data of the need for immediate AXL reconstruction.
Surgeons need to discuss with the patient the option of a structured accelerated course of
rehabilitation as an alternative to immediate reconstruction. If an initial strategy of re-
habilitation was chosen, serial evaluation of knee function and functional recovery in the
first 3 months after the injury would recommend. If there is residual instability (greater
than grade 2) at the time of subsequent assessment, the surgery is necessary to avoid fur-
ther damage to the articular cartilage and meniscus. “hen reconstruction is advised as
the correct management of an AXL injury, there are various options. The type of a graft,
single-bundle or double-bundle reconstruction, graft placement, and whether to use the
transtibial, far anteromedial portal, or tibial tunnel...independent technigque are choices
that must be made. Each option has its own advantages and disadvantages, with single-
or double-bundle strategy, proper placement of grafts, and the use of autografts affect the
clinical outcome and quality of life of patients. The selection of the best autograft tissue
type remains controversial, with the patellar tendon (PT), the hamstring (HS) tendon, and
the quadriceps tendon each having their proponents.

Key words:anterior cruciate ligament; arthroscopy; reconstruction; treatment.

\ntroduction tory of hyperestension or valgus stress on the knee 1K™/
Xost intury s€elling of the knee fre%ouently occurs at about
Enterior cruciate ligament 8E...": ligament inturies ®hours and aspiration usually reveals hemarthrosis4

the knee are a common intury in sports medicine4 jefore Xhysical esamination fre%o.uently establishes a diag-
advances in arthroscopy and surgical techni%.ues, an osis of E..." intury, especially if the esamination is done
damage €as considered a career ending intury for mawmpn after the intury before s€elling, pain, and muscle
athletes4 Since the 399Les, there has been a rapid dguakding occurs4 Enterior stability of the knee is usually
opment of arthroscopic surgery for the E..."” and improvassessed €ith the “achman test tBHRZachman test
ment of these techni%.ues4 Zodayes athletes can eepé&tuaually performed at JL-degree to KL-degree angle
pre-intury level of stability and function after E..." recoof knee flesion €hile stabili{ing the distal femur €ith
struction4 Xrocedures have come a long €ay by learnonge hand4 E manual force is then applied to the proei-
from both the successes and failures of previous surgicell tibia €ith the opposite hand, and anterior laeity is
options4 E..." intury is one of the most commonly seeragsessed the degree of anterior translation of the tibia
turies in sport and has a devastating influence on activelative to the femur4 Zhis should be compared €ith the

levels of patients and their %ouality of life4 non-intured knee4 Zhe “achman test has been found to
have a sensitivity of PN&E and a specificity of 96 for E..
Diagnosing Anterior Cruciate Ligament In,uries rupture4 Zhe [Z 3LLL arthrometer 8a presurgical and

Zhe most common history of an E..." intury may bepafst-surgical tool used to measure anterior-posterior
a noncontact deceleration, Tumping, or cutting action, freippage and side-to-side la«ity of the knee $P": has also
%ouently involving changing direction4 Zhis fre%ouentlybieen used to measure E..." lasity4 }o€ever, the use of
volves rotational maneuvers or lateral bending of the knéeese devices is limited in the acute setting €hen pain
into a valgus position €ith the knee estended and the tibiand muscle guarding are present4 Zhey may be more
rotated 13, Jf4he E..." intury results from direct contactjaluable to document surgical results both intraopera-
present in about one-third of patients, there is often a higvely and in the postoperative period4
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Xlain radiographs €ill rule out fractures, loose bodiespmes €ere related to the timing of E..." surgefo€39°4
degenerative disease, osteophyte formation, and other eger, the timing of surgery may affect the development and
sociated inturies4 Zhey may also result in a diagnosgerity of related soft-tissue damage4 E retrospective stud
Segond fracture or avulsion fracture of the lateral capsuteghich early E..." reconstruction 8i4e4, €ithin 3J €eeks af-
€hich is pathognomonic of an E..." teaWsii arthros- ter infury: €as compared €ith later reconstruction sho€ed
copy as the gold standard, magnetic resonance imaghigher rates of damage to medial meniscal and medial tibio-
8MM\: has a specificity of 9NCE and a sensitivity of PQ@eifooral cartilage in the group receiving later treatment $JL"4
diagnosing E..." infuries Migdetic resonance imaging  Similarly, another observational study that included
is able to visuali{e both bundles of the native E...", an imere than NLLL patients sho€ed that the risk of medial
portant information for surgical reconstruction €hen themeniscal surgery €as t€ice as high €hen E..." reconstruc-
double-bundle techni%oue is used $33-3N"4 tion €as delayed for more than N months after intury and

Treatment of Anterior Cruciate Ligament In,uries sie times as high if delayed for more than 3 year< these risks

~egardless of €hether surgical or nonsurgical treagppeared to be greater among patients younger than 3R
ment is ultimately pursued, patients should be advisedyears of age +J8Mas been hypothesi{ed that restoring
ice, compress, elevate, and limit the use of the infured kmateriorSposterior and rotatory knee lasity may prevent
immediately after the intury4 \f the infury to the E..." aldose%ouent instability and resulting damage to articular
affects the associated structures €ithin the knee, includicgrtilage, the meniscus, or both4
the menisci, X...", medial collateral ligament, or lateral col-Zhe Emerican Ecademy of Yrthopaedic Surgeons _vi-
lateral ligament, surgical reconstruction is needed4 dence-jased xuidelines 8Zable 3: $JJ” on the management

of E..." inturiesecommends 3J €eeks of non-operative

Nonsurgical (Xonservative) Management of Anteritheatment for acute isolated E..." tear follo€ed by a reeval-
Xruciate Ligament Injuries uation of the need for surgery #B&E..." reconstruc-

Oonoperative therapy involves K months of superviséidn is indicated, the guidelines recommend that surgery
physiotherapy< anti-inflammatory medications< range-aghould be performed €ithin N months after intury to avoid
motion training< gradual strengthening of the %ouadricepsgurrent instability and resulting additional damage to
hamstrings, hip abductors, and core muscles< and a pie meniscus, articular cartilage, or both $JJ, JK*4
gressive return to activity4 “eevaluation is recommended
Q to 3J €eeks after the initial intfury to assess the effec-Surgical Management of Anterior Xruciate Ligament
tiveness of rehabilitation and to consider the need for d&juries
layed E..." reconstructionehctional braces have not been jecause of the fre%ouent failure of nonsurgical ap-
sho€n to provide ade%ouate restoration of stability $39°4roaches to E..." inturies, surgery remains the treatmen

Some patients €ith E..." infuries may not be candidatéshoice in almost all athletes €ho €ant to remain ac-
for surgery because of serious comorbid medical contire4 Wnfortunately, surgery is not universally successful
tions including serious cardiac, renal, or hepatic disease&smme problems that have resulted in failed E..." recon-
because they no longer €ish to participate in strenuowstruction are graft impingement on the intercondylar
physical activities4 wor individuals €ho optimal for comeof, graft tension, non-anatomic femoral and tibial
servative treatment, physical therapy €ith an esperienceadnnel placement 8not reproducing the histological
physical therapist or athletic trainer aimed at strengtheand biomechanical characteristics of the native liga-
ing the muscles around the knee, especially the %ouadriceest:, and incomplete replication of an intact E...", in
femoris and hamstring muscles, is pursued4 }o€ever, €itharticular omitting reconstruction of the posterolateral
out surgical repair, the knee generally remains unstalBl¥™: bundle tJ6-éspite these efforts, 3NE to JNE of
and prone to further intury $3674 patients €ho undergo E..." reconstruction continue to

‘ong-term studies have sho€n that there is a signifisuffer pain and instability in their intured knee4
cant increase in rates of damage to menisci and articularYften, €hen reconstruction is performed, there is a piece
cartilage associated €ith delayed reconstrutiendate  of the ruptured E..." remaining that can be either removed or
of healing for meniscal tears is faster €hen performed Hkft in the knee4 \f the ligament piece is left in place, it can im-
the same time as E..." reconstruction as opposed to bgdagt visuali{ation during surgery and possibly impact the %oual-
performed alone }3&&herally, about one-third of pa- ity of the reconstruction4 \n 3CE to 94PE of reconstructions, irr
tients €ho are selected as suitable for conservative treptngement or a ...yclop-lesion 8focal nodulets™ of fibrous tissu
ment are able to complete the therapy regimen €ithousitting in the intercondylar notch anterior to the reconstructed
the need for surgical interventipoever, patients €ith  E...": may occur €hen parts of the E..." are left $J6°4
high level of sports activity sho€ poor results after conser- shen the ruptured E..." is left in place, mechano-

vative treatment of E..." rupturgsl-3P"4 receptors may help €ith reinnervation4 Sensory neu-
rons involved in kinesthesia may also be preserved in
Operative Strategies. Timing of Surgery the ruptured E...\Whas been suggested that the E..."

E systematic revie€ that included KNPK patients frdomctions as a sensory organ not only provide proprio-
observational studies suggested that no statistically sigmifiptive feedback but also initiate protective and stabi-
cant differences in subtective obtective measures of Igutg muscular refleees4 \n a study, patients €ho had
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Table 1
Summary of the AAOS Evidence7Based Guidelines for the Diagnosis and Treatment of ACL In,ury

Strength of
Evidence

Stage of Care

Diagnosis
E relevant history and musculoskeletal esamination are effective diagnostic tools for intury of the E...’4  }igh

M7\ is useful for the assessment of E..." intury and concomitant infury to ligaments,

the meniscus, or articular cartilage4 tigh
Treatment

Zhere is limited evidence available to compare the effectiveness of nonoperative treatment “imited
of an E..." tear €ith reconstruction in patients €ith recurrent instability, but there is support .
for consideration of E..." reconstruction because the procedure reduces pathologic lasity4 imited

Zhere is limited evidence to support nonoperative management for less active patients €ith less la-ity4  }ligh

_ither single or doublebundle reconstruction can be used4 Yutcomes for the procedures _
have been sho€n to be similarly good4 tigh

Eutografts of the hamstrings 8the tendons of the semitendinosus and gracilis muscles: .
and the patellar tendon have been sho€n to have outcomes that are similarly good4 tigh

Similar outcomes have been reported for autografts and allografts, although the results may iah
not be generali{ed to all patients4 }g

undergone surgery K months to K4N years after the E..Zhe }S tendon graft €ith all 6 strands e%oually tensioned
intury had the remainder of the ruptured E..." sadaptedn €ithstand much greater tension strains than a 3L-mm
to the posterior cruciate ligament and sometimes €ittiXZ graftdome researchers have found that harvesting }S
scar tissue connected to the femur,Z €hereas the secandfts can severely reduce }S strength and endurance up to
group had <ffree floating™ E..." remnantsg first 9 months after the surgery $INaI@s#ing grafts can also
group, mechanoreceptors of ~uffini and, in 3 patientdse difficult to harvest because graft diameter and lengths
specimen, xolgi-like organs €ere present4 \n the secoatk variable4 E study of patients determined that }S graft
group, no significant numbers of mechanoreceptordiameter €as related to height but not to body mass inde+4
€ere found4 \f reinnervation of the E...” causes resthen height decreases belo€ 36R cm and graft diameter
ration of kinesthesia and if E...” remnants can be lafécreases belo€ R mm, there is an association bet€een graf
€ithout risking impingement in the post reconstructionstrength and its cross-sectional diameter +JQ"4
knee biomechanics, it seems to be of benefit $J6°4 \n a meta-analysis, XZ autografts €ere compared €ith
}S tendon autograftdsing [Z-3LLL arthrometer test-
}raft Selection ing, statistically significant differences bet€een these graft
Zhe J most commonly used grafts in E..." reconstrutypes €ere foundH the XZ group had a R9 side-to-side di
tion are the patellar tendon 8XZ: and the 6-strand harference of K mm compared €ith RK4P for the }S group,
string 8}S: tendon made of gracilis and semitendonosiisading the authors to conclude that XZ autografts led to
tendons4 joth XZ and }S autografts result in a functiormore stable reconstructed knees than }S tendon grafts4
ally stable knee in more than 9N of surgeries €ith a &Esignificant differences bet€een XZ and }S grafts €ere
absolute difference in graft failureH 349 €ith XZ and 6219 bet€een the proportion of patients re%ouiring post-
€ith }S tendon graftsignefits of XZ grafts include that operative meniscal surgery, and no statistically significant
they are readily accessible, have good structural fieatidifferences €ere seen bet€een XZ autografts and }S auto-
properties, and have the potential for tendon-to-bongrafts infection rates 3674
healing4-etriments include anterior knee pain, loss of euadriceps tendon grafts used for E..." reconstruction
sensation, patellar fracture, and inferior patellar contrabave been associated €ith significantly less anterior knee
ture, although patellar knee pain has been associateain and graft-site morbidity compared €ith XZ grafts4
€ith less aggressive rehabilitation methods and the ugbese grafts are taken from the central third of the %.uad-
of open kinetic chain estension esercigdsiuse of XZ riceps tendon and are composed ofvius medialis
grafts has also been associated €ith post reconstructigastus intermediuandrectus femorigielding a bilami-
estensor %ouadriceps €eakness $JN"4 nar graftZhe mean cross-sectional area for a 3L-mm-
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€ide, %ouadriceps tendon graft is Qé,mirger than KR of X..." impingement, and making certain that the lateral
mn for the XZ hence, %ouadriceps tendon grafts prodecige of the tibial tunnel is placed through the tip of the

a broader anatomic insertion of the reconstructed E.lateral tibial spine4 Zhere is no consensus on the amount
to the tibiad4 Zhis can decrease physiologic impingemeftiigament tensioning or the optimal knee flesion angle4
on the intercondylar notch in full estension of the knee&ome surgeons prefer to set the tension of the anterome-
euadriceps muscle po€er is not compromised, despitélial 8EM: bundle in moderate flesion and the posterolat-
sacrificing a part of the tenddfverall, %ouadriceps ten- eral 8X': bundle near full estensidhé preference for

don grafts have the advantage of ease of escision and tBsioning angles mirrors the position of the bundles to
comparable €ith respect to graft si{e and strength €ithprovide the greatest strength €hen at the most tension in

both XZ and }S grafts $JR, JP"4 intact knees tKP, K974
Zhe main advantage of allografts versus autografts is
avoidance of donor-site morbidityther advantages in- Femoral Tunnel Drilling Techniques

clude savings in operative time of graft harvest, availabilityZhere are different techni%.ues for creating the femo-
of larger grafts, superior cosmesis, and the possibility far tunnel $KZHe transtibial techni%o.ue 8drilling through
multiple ligament reconstructions $d6ftdntial disadvan- the tibial tunnel: and the far anteromedial portal tech-
tages include delayed graft incorporation, disease tran#oue 8drilling through the far anteromedial tunnel: are
mission, potential immune reactions, altered mechanidaé%ouently used in E..." surgeries to create a femoral bon
properties caused by sterili{ation, and cost of the allografinnel for the EM and X' graft in double-bundle recon-
FKLMf primary concern is €hether allografts are less statructions4
ble than autografts $J9-K3técent meta-analysis found  Elthough both are commonly used, the far anterome-
that allografts failed K times more fre%ouently than autbal portal approach makes it easier to access the femoral
grafts $J9fd€ever, a recent study found that autograftsfootprint of the EM and X" bundles4 Zhis is because un-
and nonirradiated 8vs radiated or chemically processditke the transtibial techni%.ue, the placement of the femoral
allografts had similar side-to-side differences of K mm agnnel is not limited by the site or angulation of the tibial
cording to the [Z-JLLL arthrometer K34 tunnel4 wor the far anteromedial portal procedure, the X
bundle tunnel should be drilled at a knee position of 33L
Single-Bundle Versus Double-Bundle Weconstructiomlegrees of estension to avoid damage to the subchondral
jet€een 3LE and KLE of patients reported persistebbne, cartilage of the lateral femoral condyle, and peroneal
instability in their reconstructed knee after single-bundieerve $KRV4r the transtibial techni%oue, the knee should
surgeryZhis resulted in a return-to-sport rate of only QL@e fleeed at 9L degrees for drilling of the femoral bone
to RLC for single-bundle restorations4 Single-bundle retonnel $KQudr the transtibial techni%oue, the graft bending
struction can restore anterior-posterior knee stability butngle of the EM and X' bundles are considerably larger
produces knees that are unable to resist combined rotatohgn that of the far anteromedial portal techni%oue at o€
loads and do not have normal rotational kinematics $KJ,Kl€*#bn angles €hen the graft is fully stretcResldimoto
~ouble-bundle restored knees are better at resisting estriet al4believe that the far anteromedial portal techni%o.ue
sic forces placed on the knee $K&l@6dgh the double- can produce a more obtuse bending angle at the femoral
bundle techni%oue is better at restoring normal knee kinannel in comparison to the transtibial techni%oue and that
matics, there are some disadvantages4 \t is more difficutheoformer approach might reduce the abrasive stress at
perform surgically and could be the cause of reconstructitiis position in anatomic double-bundle E..." reconstruc-
failures due to the improper positioning of bone tunnels4 tions KP4
~ecently, investigators from ~uke have emphasi{ed
}raft Placement the importance of placing the E..." graft €ithin the E...
Xlacement of grafts can have a mator impact on tle®tprint on the femur to restore normal toint kinemat-
clinical outcome of E...> reconstruction4 \mpossibility tos 1$63,6J% the tibial tunnelSindependent techni%oue,
regain full flesion postoperatively can be caused by highe graft is placed closer to the center of the native E...
graft tension during estension of the knee, €hich in turnattachment compared €ith the transtibial techni%.ue4 Ws-
may cause the graft to stretchié may occur €hen the ing MM of P patients in each group, the transtibial tech-
E..." graftis placed vertically at the apes of the notch, €ithi%.ue placed the tunnel center on average 9 mm from the
the tibial tunnel being in a vertical orientation at an angleenter of the E..." attachment, compared €ith K mm for
RL degrees from the medial toint line of the tibia and ttre tibial tunnelSindependent techni%oue\fm&dther
femoral tunnel and then drilled through that tibial tunneldtudy, the same group used M™ and biplanar fluoroscopy
Xrevention of X...” impingement can be achieved by K tif-compare 3J patients €here the graft €as placed near
ferent techni%euesH €idening the notch so that the spte antero-proesimal border of the E..." and 3L patients
bet€een the X..." and lateral femoral condyle esceeds thikere the graft €as placed near the center of the E..." 16J74
diameter of the graft by 3 mm, constructing the tibial turxrafts placed antero-prosimally on the femur €ere longer
nel at an angle of QL to QN degrees €ith respect to #ral more vertical than the native E...", €hereas anatomi-
medial foint line of the tibia, €hich moves the femoralally placed grafts more closely mimicked E..." motion and
tunnel farther do€n the side€all and decreases the ridiength in the contralateral knee4
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Xostoperative Nehabilitation 8if needed: are associated €ith similar outcomes in such
patients, you need to discuss €ith the patient the option
xoals of postoperative rehabilitation are to restor®f a supervised, structured, accelerated course of rehabili-

normal toint motion and strength to the reconstructeftion as an alternative to immediate reconstruction4 \f an
knee €hile protecting the graft $@¢ 4 conse%.uence ofinitial strategy of rehabilitation is chosen, serial evaluation
improvements in surgical techni%oues, graft selection, &hdnee function and functional recovery in the first K
fieation methods, rehabilitation programs have Changeﬂ'lonths after the inTury €ould recommend4 \f residual lae-
in recent years to permit immediate €eight bearing, early 8greater than grade J: e-ist at the time of subse%ouent
range of motion 8€ithin 3-J €eeks after the surgery:, an@ssessment, the surgery has to avoid further damage to ar
earlier return to sports 8usually not before Q months #égular cartilage and menisci4

until there is return of at least PLCE of thigh strength and \mmediate E..." reconstruction for a top-level athlete
the ability to do sport specific agility drills:4 Jo€ever, to€ith the same infury should be recommended4

early return to sports activities may result in graft failure *hen reconstruction is advised as the correct man-
and decisions regarding €hen to return to sports activitie®@@ement of an E..." intury, there is a variety of options¢
should be based on the functional assessment rather tith type of graft, deciding on a single-bundle versus
on time from E..." reconstruction 3@&tally, in the re- double- bundle reconstruction, choosing the placement
habilitation program, closed kinematic chain esercises ®f grafts, and €hether to use the transtibial, additional
strengthen the hamstring and %.uadriceps are started eapkgromedial portal, or tibial tunnelSindependent tech-
166"4.losed kinematic chain esercises are those in €hi¢li%oue are choices that must be made4 _ach choice has i
the foot is in contact €ith a solid surface such as €itfRdvantages and disadvantages, €ith the double-bundle
s%ouats and leg presses4 Ypen kinematic chain esercis8¥aiigdy, proper placement of grafts, and the use of auto-
€hich the foot is not in contact €ith a solid surface, suct@rafts found to result in better clinical outcomes and in
as those using leg estension, are considered less safgrgater patient satisfaction4

the postoperative period and should be added no sooner Zhe selection of the best autograft tissue type remains
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The Role of Spondyloarthrosis in the Structure of Pain
After Hip Arthroplasty

}ayko }.V., Haluzynskyi O.A., Sulyma O.M., Pidhaietskyi V.M.

Sl «Institute of Traumatology and Orthopedics of NAMS of UkraineZ, Kyiv

Summary. In the structure of complications, pain syndrome, which is not associated
with infection or instability of the components of the endoprosthesis, remains a serious
problem due to the difficulties of diagnosis and treatment. The cause of the residual pain
may be the presence of spondyloarthrosis of the lumbar spine in th© bptotive: to
determine the role of spondyloarthrosis of the lumbar spine in the structure of pain after
hip arthroplastyMaterials and Methods. A sample and retrospective analysis of the case
histories of 138 patients with hip-lumbar syndrome who underwent hip arthroplasty in the
Department of Traumatology and Orthopedics of Adults of the SI sInstitute of Traumatology
and Orthopedics of NAMS of UkraineZ was carried out. All patients were examined clini-
cally and radiographically. Additionally, all patients were examined by a neurologist with
the determination of the neurological status and diagnosis. Evaluation of the effectiveness
of hip arthroplasty in order to improve the clinical and functional characteristics of the link
hip joint ... spine was carried out according to the Haris and Oswestry functional scales.
Results.The analysis of the database of patients in them proved that the lumbar vertebrae
at the L2-LY level are more often affected. In hyperlordosis, degenerative lesions occur in the
posterior column of the lumbar spine in the form of spondyloarthrosis, which is clinically
manifested by lumbodynia; with hypolordosis, the anterior column suffers more, which is
clinically manifested by the presence of lumboishalgia. Total arthroplasty of patients with
hip-lumbar syndrome contributes to statistically significantp) reduction in pain syn-
drome and improvement of function both in the hip joint and the lower back. Wesidual, less
intense, pain syndrome after arthroplasty was most intensive in patients with hypolordosis
(2Y.11 points according to Oswestryes classificairailisions . The studies carried out
to determine the role of spondyloarthrosis of the lumbar spine in the structure of pain af-
ter hip arthroplasty will contribute to the further development of a clinical diagnostic and
therapeutic algorithm for patients with hip-lumbar syndrome.

Key words: hip-lumbar syndrome; spondyloarthrosis; endoprosthetics; pain syndrome.
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