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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITHIO HEOOXOMNMO COOTIONATh CISAYIONINE TIPaBHIIA;

1. CraTps 1oyKHA OBITH MPEJCTABICHA B IBYX DK3EMIUISIPAX, HA PYCCKOM MM aHTIIUHACKOM SI3bI-
Kax, Hare4yaTaHHas Yepe3 MoJTOPa HHTEPBAJa HA OHOIl CTOPOHE CTAHAAPTHOTO JINCTA ¢ IIMPUHOMH
JIEBOTO TOJIA B TPU caHTHMeTpa. Vcroiap3yeMblil KOMITBIOTEPHBIN MIpU(T U TEKCTa Ha PYCCKOM U
anmniickoM s3pikax - Times New Roman (Kupuuinna), 111 TeKCTa Ha TPYy3UHCKOM SI3BIKE CIEIYeT
ucnons3oBath AcadNusx. Pasmep mpudra - 12. K pykonucu, HareyaraHHON Ha KOMIIBIOTEPE, 1OJDKEH
OBITH TIpHTOkeH CD co cTaTheit.

2. Pa3mep craTbu 10JKEH OBITH HE MEHEe IECSTH U He OoJiee 1BaAaTH CTPAHUI] MAITMHOIIHCH,
BKITIOYAs yKa3aTelb JINTEPaTyphl U Pe3toMe Ha aHTJIIMICKOM, PYCCKOM U TPY3MHCKOM SI3BIKaX.

3. B crarbe 10mKHBI OBITH OCBEIIEHBI AKTYaTbHOCTh JAHHOTO MaTepHalia, MEeTOJIBI X PE3YIIbTaThI
WCCIIeIOBaHUSI U MX 00CYKICHHE.

[Ipu npencTaBneHny B reUaTh HAyYHBIX IKCIIEPUMEHTAITLHBIX paO0T aBTOPHI JIOJIKHBI YKa3bIBaTh
BH]l ¥ KOJMYECTBO JKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS H
YCBITUIEHHUS (B XO/1€ OCTPBIX OIBITOB).

4. K crarbe IOMHKHBI OBITH MPUIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3FOME Ha aHTIIUHCKOM,
PYCCKOM H TPY3MHCKOM $I3bIKaX (BKJIFOUYAIOIIEE CIICAYIOIIHE Pa3/Ieibl: IeJb UCCIIeJOBaHuUs, MaTepral U
METOJTBI, PE3YIBTATHI M 3aKTFOUCHHE) U CIIHCOK KITF0UeBEIX ciioB (key words).

5. Tabmuiibl HEOOXOUMO MPEACTABIISITE B ITe4aTHO# popme. DoTokonuu He puHUMaroTcs. Bee
nu(ppoBbIe, HTOTOBbIE U MPOIEHTHHIE JAHHBIE B TA0JHIAX JOJKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaTbu. Ta0nuIbe! 1 rpaduKH TOJKHBI OBITH 03aITIaBICHBI.

6. dororpadun AOIKHBI OBITh KOHTPACTHBIMHU, (DOTOKOIHHU C PEHTTEHOTPAMM - B IO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTeXHU U JUArpaMMBbI CIICAYyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBETCTBYIOITEe MecTo TekcTa B tiff popmare.

B moanucsx k MukpogoTorpadusiM ciieyeT yKa3blBaTh CTEIICHb YBEJIMUYCHUS Yepe3 OKYIISP HITH
00BEKTHB U METOJI OKPACKH WIJIM UMITPETHAIINN CPE30B.

7. ®aMHUINH OT€YECTBEHHBIX aBTOPOB MPUBOATCS B OPUTHHAIBHOW TPAHCKPHUTIITHH.

8. I1pu opopmiienun u HanpaBieHun crateid B >kypHan MHI mpocum aBTOpoB coOmonarh
NpaBuIIa, U3JIOKEHHBIC B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPECTABISIEMbIM B OMOMETUIIMHCKUE
JKYpHAJIBD», MPUHATHIX MeXKTyHapOIHBIM KOMUTETOM PEIAKTOPOB MEAMIIMHCKUX KYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X0i OPUTHHAIBHON CTaThH MPUBOAMUTCS Onbinorpaduuecknii cnucok. B cnmcok nutepa-
TYpBI BKJIIOYAIOTCS] BCE MaTepHalibl, Ha KOTOpble UMEIOTCS CCBIIKM B TekcTe. CIHCOK COCTaBiseTcs B
andaBUTHOM MOpsIKE U HyMepyeTcs. JIuTteparypHblii HCTOYHUK TPUBOAUTCS Ha sI3bIKE OpUTrHMHana. B
CIIHMCKE JIUTEePaTyphl CHavYasa MPUBOJSITCS PaOOTHI, HAIMCAHHBIC 3HAKAMU TPY3WHCKOTO an(aBuTa, 3aTeM
Kupuuied u naruauned. CChUIKM Ha IIUTHPYEMble pabOThl B TEKCTE CTAaThbH JAIOTCS B KBaJpPaTHBIX
CKOOKax B BUJIC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padOoTHI B CITUCKE TUTEpaTypbl. BonbmmH-
CTBO IUTUPOBAHHBIX UCTOYHUKOB JIOJDKHBI OBITh 32 TIOCTEIHUE 5-7 JIeT.

9. Jlns momydenus mpaBa Ha MyONHWKANWIO CTaThs JOJDKHA MMETh OT PyKOBOIHUTENS PAaOOTHI
WIN YUPEXKJCHUSI BU3Y U CONPOBOIUTEIHHOE OTHOILICHHUE, HAITMCAHHBIC MITM HalleYaTaHHbIe Ha OJaHKe
Y 3aBEPEHHBIC MOJIIICHIO U TICUAThIO.

10. B xoHIe cTaThu MOKHBI OBITH MOMAIMKCH BCEX aBTOPOB, IMOJHOCTHIO NMPUBEIACHBI UX
(hamuTiM, IMEHa M OTYECTBA, YKa3aHbl CIIy)KCOHBIH M JOMAalIHUH HOMEpa TeIe(OHOB U aapeca il
MHBIE KOOpAUHATHL. KomnuecTBo aBTOPOB (COaBTOPOB) HE JOJIKHO MPEBHIIIATH MATH YEJIOBEK.

11. Penakuus octapisiet 3a coOO0# MpaBo COKpaIaTh U UCIPABIIAThL CTaThi. KoppekTypa aBropam
HE BBICBIJIAeTCSI, BCs paboTa M cBepKa MPOBOAUTCS IO aBTOPCKOMY OpPUTHHAITY.

12. HepomycTuMO HampaBlieHHE B PEJAKIUI0 padoT, MPEACTABICHHBIX K TI€YaTH B WHBIX
M3/IaTeThCTBAX WITM OMYOJUKOBAHHBIX B IPYTHUX M3IAHUSIX.

IIpu HapymieHnH yKa3aHHBIX NPABHJ CTATHH He PACCMATPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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ASSESSMENT OF RISKS OF DEVOLEPMENT OF ARTHROFIBROSIS
AND PREVENTION OF KNEE EXTENSION DEFICIT SUBSEQUENT TO
AN ANTERIOR CRUTIATE LIGAMENT RECONSTRUCTION

Akhalkatsi V., Matiashvili M., Maskhulia L., Obgaidze G., Kakhabrishvili Z.

Thilisi State Medical University, Department of Physical Medicine;
Sports Medicine and Rehabilitation Clinical Center, First University Clinic, Tbilisi, Georgia

Fibrosis is a pathologic process which is a feature of most of
the chronic inflammatory diseases. In case of strong progres-
sion of fibrotic or scar tissue, irreversible changes can be caused
within a variety of tissues and organs [12,14]. Arthrofibrosis,
although not common, is one of the most damaging complica-
tions for the knee joint following an anterior cruciate ligament
(ACL) reconstruction. According to various data, the incidence
of arthrofibrosis after ACL reconstruction is 2-15% [6,12,13].
Currently, it still is not apparent which risk factors affect the
development of arthrofibrosis the most [8], however, to discover
the risk factors with the most influence we can definitely look
into the adequacy of the post-surgery rehabilitation program as
well as the technique of the performed surgery, and the func-
tional status of the knee before the aforementioned surgical
procedure.Latest researches failed to show any statistically reli-
able difference between early and delayed ACL reconstruction
surgery with respect to the development of arthrofibrosis [2].
At the same time, it was found that the 3 most frequent compli-
cations of ACL reconstruction are restriction of full extension,
patella-femoral pain, and the limitation of quadriceps muscle
functioning. Restriction of extension after the arthroscopic ACL
reconstruction procedure is more damaging for the functioning
of the knee joint than pre-operative instability and this issue is
much more important within a physically active population [7].
However, despite a multitude of existing researches on this top-
ic, there is still no consensus on which risk-factor should be con-
sidered a priority with the respect to restoring extension of the
knee and what the time limits are for eradicating this deficit [3].

According to various research data, 15% of patients develop
different types of mobility limitations in the knee joint after ACL
reconstruction surgery. This subset will require additional pro-
cedures to restore the function of the joint. These procedures
may includefollowing: special, individualized rehabilitation

program, prolonged oral analgesia, additional diagnostic stud-
ies, and occasionally manipulation [8]. For patients in whom ag-
gressive physical therapy fails and flexion contracture develops,
manipulations under anesthesia or open procedure posteromedi-
al/posterolateral capsulotomy or lysis may be required [10,11].

The goal of our research is identification oflimitation of knee
extension at an early stage and assessment of risks for the devel-
opment of arthrofibrosis [4], which necessitates the planning of
relatively aggressive rehabilitation interventions with the aim to
decrease and eradicate the deficit during knee extension and to
limit fibrotic tissue development as well as movement restric-
tion, shortening of the lower limb, limping and chronic knee
pain due to patella-femoral joint overuse [1].

It is imperative to be able to identify when the restriction of
extension should be deemed dangerous because of the high pos-
sibility of developing further movement limitations and it is also
hugely important to know how the intervention plan can become
more effective at an early stage of rehabilitation in a way that
does not hinder the tissue healing/restoration process [4].

Material and methods. The presented research was carried
out in the Sports Medicine and Rehabilitation Clinical Center
and First University Clinic of Tbilisi State Medical University
during the 2016-2020 y.y. and it is based upon the findings de-
rived from the retrospective analysis of 38 male patient cases
(mean age 25.42+5.85) with undergone ACL reconstruction and
the assessment of importance of the impact of various risk fac-
tors on developing a clinically confirmed knee arthrofibrosis.
At present, the relation between joint lesions and pain is most
commonly assessed by radiographic imaging methods, however
the sensitivity of these methods is not sufficient, therefore, func-
tional assessment and the presence of clinical signs/symptoms
are vital in confirming the diagnosis (6).The participants of this
research were only those patients who had various levels of limi-

Table 1. Division of patients into groups according to passive knee extension deficit

Group 1 Group II Group III Total

(0-5°; n=8) | (5--10°; n=24) (10-20°; n=6) (n=38)
Age (mean+SD) 28.2+1.7 20.4+0.9 27.6+1.4 -
Without Meniscectomy 2 (25%) 8 (33%) 2 (33%) 12 (32%)
Partial Meniscectomy — 6 (75%) 16 (67%) 4 (67%) 26 (68%)
Medial Meniscectomy 4 (67%) 12 (75%) 4 (100%) 20 (77%)
Lateral Meniscectomy 2 (33%) 4 (25%) 0 (0 %) 6 (23%)
Pain in the knee area(0-10) (Creaky Joints Pain scale)
Mild (0-3) 6 (75%) 4 (17%) 0 (0%) 10 (26%)
Moderate (4-6) 2 (25%) 16 (66%) 3 (50%) 21 (55%)
Severe (>7) 0 (0%) 4 (17%) 3 (50%) 7 (19%)
Effusion (Patellar Tap Test)
Not available/Low amount 6 (75%) 8 (33%) 1 (17%) 15 (40%)
Moderate 2 (25%) 14 (58%) 3 (50%) 19 (50%)
High amount 0 (%) 2 (9%) 2 (33%) 4 (10%)
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tations (up to 20°) during passive terminal knee extension after
the acute phase of postoperative rehabilitation (0-2 weeks) which
was not associated with intraarticular problems. Moderate or high
amount of effusion in the joint was present in 60% (n=23) of all
the cases of knee extension restrictions according to the “Patel-
lar Tap” test and pain of varying intensities during movement was
observed in 100% of them (n=38) according to the “Creaky Joints
Pain” scale, moreover, 26 patients (68%) had additionally under-
gone partial meniscectomy.

The participants of our research were male patients that under-
went ACL reconstruction with patellar tendon utilization (BTB
— autograft) technique. Patients were divided into 3 groups de-
pending on the deficit of passive knee extension (Table 1).

Results and discussion. Analysis of the existing data has
shown that 17 available cases of arthrofibrosiscan be divided
up into groups as follows: Group I — zero cases of arthrofibro-
sis, Group I — 11 (42%) cases and Group III — 6 (100%) cases,
which clearly demonstrates that cases with notable flexion con-
tractures resulted in arthrofibrosis. Therefore, in patients with
a 5-10° of knee extension deficit in 2 weeks after surgery, the
risk of developing arthrofibrosis amounted to 42% while during
the same period, in patients with over 10° of limitation during
extension, the chances of developing arthrofibrosis was equal
to a 100%. Consequently, this means that on the given stage of
rehabilitation in the case of an extension deficit of more than
5° there is a high risk of arthrofibrosis development (anywhere
from 42% up to a 100%).

Table 2 illustrates the distribution of 17 clinically confirmed

cases of arthrofibrosis into separate groups and the impact of
partial meniscectomy performed in addition to the ACL recon-
struction procedure on the development of the aforementioned
pathology. According to our research, the cases with isolated
ACL reconstruction and the ones with additionalmeniscectomy
do not differ significantly with regard to the development of
arthrofibrosis: 8 cases of arhtrofibrosis after surgery in patients
who underwent only ACL reconstruction and 9 cases - with
added meniscectomy (either medial or lateral) (p>0.05).There
was also no notable correlation identified between the amount
of effusion in the knee joint and development of arthrofibrosis:
8 cases of arthrofibrosis in patients with low amount of effusion
and 9 cases in patients with moderateand more amount of effu-
sion in the joint(p>0.05). As for the presence of pain in addition
to extension restriction the results were as follows: Group I —
zero cases; Group Il — 7 cases (29%) of arthrofibrosis in patients
with moderate pain and 4 (17%) cases in patients with severe
pain; Group IIT — 3 (50%) cases with moderate and 3 (also 50%)
cases with severe pain resulted in flexion contracture (Table 3).

In order to identify the important role of pain as a risk-factor
in the development of knee arthrofibrosis, the patients were di-
vided into 2 groups on the next stage of research. Group A con-
sisted of 17 patients with confirmed arthrofibrosis while group B
consisted of 21 patients whose rehabilitation process resulted in
complete eradication of the knee join extension deficit. During
the comparison of data on the average level of pain between the
patients from groups A and B a reliable difference was identified
(p=0.048), Table 4.

Table2. Distribution of cases of arthrofibrosis into groups

Cases of arthrofibrosis . . Meniscectomy
Groups ° Without meniscectomy -
(n%) Medial Lateral
Group I (n=8) 0/0 0 0 0
Group II (n=24) 11/45.8 5 3 3
Group III (n=6) 6/100 3 3 0
Total 17 8 6 3
Table 3. Distribution of the patients into groups according to arthrofibrosis, effusion and pain
Effusion Pain
= - N G
= E 2 g * S
Groups Cases of arthrofibrosis (n/%) =2 g E = o @ ~
= E ) = 0 = e
> o= = < = = )
« z =] = ~ ) >
s 2 = 20 = 5
z -~ T s
Group I, (n=8) 0 0 0 0 0 0 0
Group 11, (n=24) 11/45.8 7 2 2 0 7 4
Group I1I, (n=6) 6/100 3 2 0 3 3
Total 17 8 5 4 0 10 7
Table 4. Comparison of the groups A and B according to the Student s t-test student and p-probability value
Grouns Mean Standard error of mean Number of patients
P M SEM n
A (n=17) 5.85 1.4 17
B (n=21) 2.2 1.1 21
t- Criteria 2.05
P-Probability value 0,048
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Table 5. Comparison of knee extension deficit and arthrofibrosiscases

Level of pain (according to Creaky Joints Pain CJP Scale) =4) (<4) Total
Cases of pain 28 10 38
Arthrofibrosis 16 (57%) 1 (10%) 17
Difference % 47 -

Table 6. Evaluation of the risk factors based on the Pearson correlation analyses

Risk factors R Pearson R? P
Meniscectomy -0.1 0.01 0.55
Swelling/Effusion -0.05 0.003 0.77
Pain -0.65 0.42 0.0001

It was also found that cases of arthrofibrosis are 47% percent
higher in patients with knee extension limitation accompanied
with considerable level of pain (Table 5).

If we bring this same data onto a chart we can clearly see the
overabundance of cases of arthrofibrosis in patients with moder-
ate or severe levels of pain as opposed to patients with mild pain
in the knee joint area (Fig. 1 and 2).

Pain <4 and Arthrofibrosis

mPain <4 Arthrofibrosis

Fig. 1. Correspondence of arthrofibrosis and mild pain

Pain >dand Arthrofibrosis

M Fain >4 Arthrofibrasis
Fig. 2. Correspondence of arthrofibrosis and moderate to se-
vere pain

In order to more specifically determine the impact of certain
risk-factors on the development of arthrofibrosis after ACL re-
construction surgery, the existing data was analyzed according
to the Pearson correlation criteria.

Table 6. clearly demonstrates that severe levels of pain during
the post-operative period is in direct correlation with theprocess
of development of arthrofibrosis (R= -0.65), therefore, together
with joint ROM (Range of Motion) restriction, it can be con-
sidered as one of the most noteworthy preconditions among the
risk-factors that were part of our research.

Arthrofibrosis is not a common complication after ACL re-
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construction surgery and its’ prevalence in Georgia is between
3-6%. Only 2-3% of post-operative knee ROM limitation cases
require surgical interventions, in every other case the complete
eradication of ROM restriction is possible by solely active uti-
lization of rehabilitative procedures. However, it is important to
note that it’s necessary to be able to correctly identify the risk-
factors of development of arthrofibrosis and their early signs in
order to prevent further limitations of functioning.

74% of patients who took part in our research had moder-
ate to severe levels of pain in the knee 2 weeks after surgery
and the correlation between this symptom with the develop-
ment of arthrofibrosis was highly reliable (Pearson R=-0.65).
Moreover, cases of arthrofibrosis were 47% higher with the
abovementioned combination of symptoms than with any
other risk-factors.

The results of our research grant us the opportunity to iden-
tify and manage the risk-factors that pose the biggest threat to
the range of motion of the knee and facilitate further develop-
ment of arthrofibrosis. If restriction of extension and moderate
to severe levels of pain in the knee are present 2 weeks after
surgery and no corresponding corrections have been made to
the rehabilitation program that would have made it more active,
the risk of fibrotic processes occurring in the damaged knee be-
comes considerably high and it amounts to 47%. Restriction of
the knee ROM described in our research, that was caused by
extension limitation, which can be the sign of the development
of further fibrotic processes, more so if the pain persists, is cor-
related with hamstring muscle contracture during early stages
and also with the fibrotic transformation of the posterior part of
the joint capsule only during later stages [7]. At the same time,
even though a high amount of fluid inside a joint considerably
hinders its’ mobility mechanically, effusion in a joint does not
affect the development of fibrotic processes. Also, no notable
influence of additional arthroscopic manipulations associated
with meniscectomy was identified with regards to the formation
of fibrotic processes.

Our research may considerably strengthen the knowledge of
the specific medical personnel that has to manage the rehabili-
tation procedures of patients that have underwent ACL recon-
struction surgery and it could also aid them in correctly identify-
ing and managing possible complications and risk-factors at an
early stage.

Conclusions. After the acute rehabilitation phase, 2 weeks
from ACL reconstruction surgery, in case the goal of getting the
knee to full extension has not been achieved and the deficit is
between 5-10°, the risk of developing arthrofibrosis 3-4 weeks
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later is 29%, however, if the same deficit is more than 10° -
the risk of fibrotic processes occurring around the knee joint
amounts to a 100%.

Moderate to severe levels of pain together with extension
restriction considerably (by 47%, P=0.0001) increases the
risk of developing arthrofibrosis in the knee after ACL recon-
struction surgery and its’ negative influence with regards to
developing the abovementioned pathology overshadows other
risk factors such as partial meniscectomy and swelling in the
knee joint.

To increase the efficiency of the rehabilitation process after
a ACL reconstruction procedure when knee extension deficit
alongside with moderate or severe level of pain is present, it is
most appropriate to incorporate more aggressive interventions
into the rehabilitation program and, at the same time, to utilize
pain management methods actively during the early stage (after
2 weeks) in order to eradicate the knee extension restriction and
prevent arthrofibrosis.

REFFERENCES

1. Knee Extension Range of Motion at 4 Weeks Is Related to
Knee Extension Loss at 12 Weeks After Anterior Cruciate Liga-
ment Reconstruction — Sarah Noll, PT, DPT, OCS, ATC; J. Craig
Garrison, PhD, PT, ATC, SCS; James Bothwell, MD; and John
E. Conway, MD. The Orthopaedic Journal of Sports Medicine,
May of 2015

2. Kwok C, Harrison T, Servant C. The optimal timing for an-
terior cruciate ligament reconstruction with respect to the risk
of postoperative stiffness. Arthroscopy. 2013; 29:556-565.
[PubMed: 23317564]

3. Mayr H, Weig T, Plitz W. Arthrofibrosis following ACL re-
construction—reasons and outcome. Arch Orthop Trauma Surg.
2004; 124:518-522. [PubMed: 15480713]

4. Millet, P. J., Johnson, B., Carlson, J., Krishnan, S. & Stead-
man, J. R. Rehabilitation of the arthrofibrotic knee. Am. J. Or-
thop. 32, 531-538 (2003).

5. Nwachukwu B, McFeely E, Nasreddine A, Udall J, Finlayson
C, Shearer D, Micheli L, Kocher M. Arthrofibrosis after anterior
cruciate ligament reconstruction in children and adolescents. J
PediatrOrthop. 2011; 31:811-817. [PubMed: 22101657]

6. Pathological mechanisms and therapeutic outlooks for
arthrofibrosis Kayley M. Usherl, Sipin Zhu, GeorgiosMavro-
palias, John A. Carrino, JinminZhao.Bone Research (2019) 7:9;
https://doi.org/10.1038/s41413

7. Procedural Intervention for Arthrofibrosis after ACL reconstruc-
tion: Trends over Two DecadesThomas L. Sanders, MD, HilalMa-
raditKremers, MD MSc, Andrew J. Bryan, MD, Walter K. Kremers,
PhD, Michael J. Stuart, MD, and Aaron J. Krych, MD.KneeSurg
Sports TraumatolArthrosc . 2017 February ; 25(2): 532-537.

8. Ranawat, C. S., Ranawat, A. S. & Mehta, A. Total knee ar-
throplasty rehabilitation protocol: whatmakes the difference? J.
Arthroplast. 18,27 —30 (2003).

9. Shelbourne KD, Urch SE, Gray T, Freeman H. Loss of normal
knee motion after anterior cruciate ligament reconstruction is as-
sociated with radiographic arthritic changes after surgery. Am J
Sports Med. 2012;40:108-113.

10. Said S, Christainsen S, Faunoe P, Lund B, Lind M. Outcome
of surgical treatment of arthrofibrosis following ligament recon-
struction. Knee Surg Sports TraumatolArthrosc. 2011; 19:1704—
1708. [PubMed: 21432620]

11. Tjoumakaris, F. P. et al. Arthroscopic lysis of adhesions for

© GMN

the stiff total knee: results after failed manipulation. Orthopedics
37, e482—c487 (2014).

12. Usher KM, Zhu S, Mavropalias G, Carrino JA, Zhao J, Xu J.
Pathological mechanisms and therapeutic outlooks for arthrofi-
brosis.Bone Res. 2019;7:9. Epub 2019 Mar 26.

13. Werner B, Cancienne J, Miller M, Gwathmey F. Incidence
of manipulation under anesthesia or lysis of adhesions after
arthroscopic knee surgery. Am J Sports Med. 2015; 43:1656—
1661. [PubMed: 25883170]

14. Wynn, T. A. &Ramalingam, T. R. Mechanisms of fibrosis:
therapeutic translation for fibrotic disease. Nat. Med. 2012; 18,
1028-1040.

SUMMARY

ASSESSMENT OF RISKS OF DEVOLEPMENT OF AR-
THROFIBROSIS AND PREVENTION OF KNEE EX-
TENSION DEFICIT SUBSEQUENT TO AN ANTERIOR
CRUTIATE LIGAMENT RECONSTRUCTION

Akhalkatsi V., Matiashvili M., Maskhulia L., Obgaidze G.,
Kakhabrishvili Z.

Thilisi State Medical University, Department of Physical Medi-
cine; Sports Medicine and Rehabilitation Clinical Center, First
University Clinic, Thilisi, Georgia

The goal of our research was to study the impact of various
risk-factors on the development of arthrofibrosis in patients with
knee extension restriction on an early stage.

The aforementioned research was carried out in the Sports
Medicine and Rehabilitation Clinical Center and First Uni-
versity Clinic of Tbilisi State Medical University during the
2016-2020 y.y. and it is based upon the findings derived from
the retrospective analysis of 38 male patient cases (mean age
25.42+5.85) with undergone ACL reconstruction and the as-
sessment of importance of the impact of various risk-factors
on developing a clinically confirmed knee arthrofibrosis.

In order to identify the important role of pain as a risk fac-
tor in the development of knee arthrofibrosis, the patients
were divided into 2 groups (A and B). Group A consisted of
17 patients with confirmed arthrofibrosis while group B con-
sisted of 21 patients whose rehabilitation process resulted in
complete eradication of knee join extension deficit.

During the comparison of data on the average level of pain be-
tween the patients from groups A and B a reliable difference was
identified (p=0.048). The presence of pain is in direct correlation
with arthrofibrosis development process in the knee (R= -0.65),
therefore, together with joint ROM (Range of motion) restric-
tion, it can be considered as one of the most noteworthy pre-
conditions among the risk-factors that were part of our research.

To increase the efficiency of the rehabilitation process after
a ACL reconstruction procedure when knee extension deficit
alongside with pain is present, according to the Creaky Joints
Pain - CJP scale >4, it is most appropriate to incorporate more
aggressive interventions into the rehabilitation program and,
at the same time, to utilize pain management methods actively
during the early stage (after 2 weeks) in order to eradicate
knee extension restriction and prevent arthrofibrosis.

Keywords: knee arthrofibrosis, ACL reconstruction, knee
extension, Creaky Joints Pain scale, knee effusion, range of mo-
tion, rehabilitation.
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PE3IOME

OLEHKA PUCKOB PA3BUTUA APTPO®PUBPO3A U TIPOPUJTAKTUKA PASIT'MBATEJIBHOI'O JE®UIIUTA
KOJIEHHOI'O CYCTABA HOCJIE PEKOHCTPYKIUHU NEPEJHEN KPECTOOBEPA3HOM CBA3KU

Axaakamu B.1O., Marnamsuiau M.K, Macxyaus JI.M., O6rangze I.O., Kaxaépumsuuu 3.1

Tounucckuii cocydapcmeenHblti MeOUYUHCKULL YHUSepcumen, 0enapmameHnim Quauieckol Meouyunbl,
Knunuyeckuii yenmp cnopmugnotl meouyunul, Ilepsas ynueepcumemcxas kaunuka, Tounucu, I pysus

Lenbto uccnenoBanus SBUJIOCH ONpEJC/ICHUE BIMSHUS pas-
JTUYHBIX (PAaKTOPOB PUCKA HA pa3BUTHE apTpodhubpo3a y maru-
€HTOB C OTpaHUYCHUEM pa3ruOaHus KOJICHA HA paHHeH CTaIuu.

HccnenoBanue BbInoiHeHO Ha 0aze KimHuueckoro neHTpa
CIIOPTHBHOM MeIUIIMHBI ¥ peabunutanyu u [lepBoii yHuBepcu-
TETCKOM KIMHUKU TOUIHCCKOIO rocylapCTBEHHOIO MEAUIMH-
ckoro yHuepcureTa B TedeHuu 2016-2020 rr. IIpoananusupo-
BaHbI PETPOCHEKTUBHBIC JaHHBIE 38 MALIEHTOB MY>KCKOTO 110J1a
(cpenuwuii Bo3pact 25,42+5,85 net), KOTOPbIM ObLTa BBITOJIHEHA
oTepanus Mo PEKOHCTPYKIMU MepeTHel KpecTooOpa3HOi CBA3-
KU ¥ IPOBEEHA OLIEHKAa 3HAYMMOCTHU BO3IAEHCTBUS Pa3JIMUHBIX
(akTOpOB pHCKa Ha Pa3BUTHE KIMHUYECKU HOITBEPXKICHHOTO
apTpo¢ubpo3a KojeHa.

Jnst BeIssBIIEeHHsT (haKTOPOB PHCKa Pa3BUTHSI apTpodubposa
KOJICHa TAaIMEeHTH! ObUIM pa3JelieHbl Ha 2 TPYINbL Trpymnma A
(n=17) - mauMeHTHl ¢ AMArHOCTHPOBAHHBIM apTpo(GuOPo30M;
rpynna B (n=21) - manueHTsl, KOTOPBIM B pe3yiibrare peadbuiu-

TAIMOHHBIX MEPONPHUSTHH MOJIHOCTBIO YCTPAHEH Je(QHIHUT pas-
ruOaHKs KOJICHHOTO CyCTaBa.

CpaBHEHHE CpeHUX 3HaueHHU Ooyin y marueHToB A u B
TPYHIT BBISSBUJIO JOCTOBepHYIO pasuuiy (p=0,048). Hammuue
00JIM HAXOANTCS B MPSIMOI KOPPETISLIUHK C IIPOLIECCOM Pa3BUTHS
aptpodubpo3a B kojeHne (R=-0,65), mosTomMy Hapsay ¢ OrpaHu-
YEeHHEM JMana3oHa JBIKeHUs B CycTaBe, O0JIb ClIeyeT paccMa-
TpUBATh KaK HanOoJee 3HAYUTEIIbHbIH (aKkTop pHCKa.

[Mpu Hammuuy Gomu u gedunuTa pasrubaHus KOJIeHa, COOT-
BeTcTBYyIOIIero >4 mo mkane Creaky Joints Pain, s yBemude-
HUS 3()GEKTHBHOCTH TpoIiecca peabuInTaIuy 1ocje MpoLey-
PBI PEKOHCTPYKIIMH TepeiHel KpecToOOpa3HOM CBS3KH aBTOPEI
CUMTAIOT [eJIeCO0OPa3HBIM BKIIOUEHHE Oo0jee arpecCHBHBIX
BMEIIATENILCTB B MPOTrpaMMy peabWIIUTAllMd M aKTUBHOE HC-
MOJIL30BAaHUE METOJIOB JICUEeHHs1 OOJIM Ha paHHeW craauu (CIry-
CTs 2 HeJIeN) C LEJbI0 yCTpaHeHMs AeHIUTa pa3ruOaHus Ko-
JICHA ¥ TIPEIOTBPAIICHUS apTpohudpo3a.
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