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Refixation of the Excised Acetabular Labrum can Affect the
Structural Changes of Cartilage Surface in the Hip Joint

La Refijacion del Labrum Acetabular Extirpado Puede Afectar los Cambios
Estructurales de la Superficie del Cartilago en la Articulacion Coxal
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SUMMARY: Refixation of the damaged acetabular labrum is a method of surgical treatment of the hip joint that can promote the
repair of joint function after injury and prevent premature osteoarthritis. We sought to determine the condition of thieitidits 4
months after excision of the acetabular labrum and the condition of the joint after labral refixation. The articularafahtddgmoral head
and acetabulum was examined by histological methods, multipoint measurement of cartilage thickness, and the ratio bitgeen carti
matrix and chondrocytes lacunae, and the condition of cartilage according to the OARSI grading scale was carried oubdeh this m
correlation analysis was performed between the results of the OARSI grading scale and the data of linear morphometparaitatss
made it possible to better assess changes in articular cartilage. The ratio between matrix and chondrocyte lacunae tugredchetiiad
that allows establishing early cartilage damage when erosion, fibrosis or deformation did not occur. We found signifieace sliffetween
the condition of the cartilage after exicion of acetabular labrum and after labral refixation, which give hope to cortfirisr shafical
technique can delay or prevent progressive changes in the cartilage of the damaged hip joint.
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INTRODUCTION

Injury of the hip joint adversely affects the function ofdisorder of the hip labrum causes contact tension between the
the lower limb and can cause disability (Da Rogtrel, 2012).  cartilages of the femoral head and the acetabulum. Ignoring
It is known about the connection between damage to thed not treating this condition can ultimately lead to premature
acetabular labrum and changed biomechanics of the jowdteoarthritis (Philippoat al, 2012; Domzalskét al, 2017).
(Meermans et al, 2010), inflammation due to
femoroacetabular impingement (Hanestaal, 2020), pain Some observations indicate that the result of
syndrome and progressive arthrosis (McCaehgl, 2001). arthroscopic surgery of the hip joint directly depends on the
Labral injury causes hypermobility (Philippet al, 2007), level of saving of the labrum (Harris, 2016; Carton & Filan,
reduces hip joint stability and synovial fluid retention (Cade2017). After labral refixation a tendency to delay progressive
et al, 2012). Therefore, preserving the integrity of thelegenerative changes in the joint was observed (Larson &
acetabular labrum is important for adequate biomechaniagulf, 2009; Kollmorgen & Mather, 2017; Maldonadbal,
joint stability and joint protection (Sonet al, 2012). A 2021), although some negative consequences are known (labral
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tear, degeneration, detachment) (Abdelae@ahbl, 2023). is described in the article (Pritzket al, 2006). In order to
Considering this, the aim of the study was to investigate tlmcrease the accuracy of determining the grade of changes,
changes in the articular cartilage of the hip joint after excisie@ach sample was evaluated in 4 zones (2 in the center and 2
of the acetabular labrum and after its refixation. peripheral zones of the cartilage) and then the average score
was recorded for the sample. Linear morphometry was
performed using AxioVision SE64 Rel.4.9.1 software (Carl
MATERIAL AND METHOD Zeiss), which consisted in measuring the distance from the
cartilage surface to the tidemark between mineralized and non-
mineralized cartilage. We determined the ratio of lacunae in
Animals. Experiments were conducted on rabbits (Chinchthe cartilage to its matrix. Microphotograph were take180
lla lanigera) weighing 4.5-5.0 kg. All animal manipulationsand contained an area of cartilage approximately 1.2-15 mm
were performed under anesthesia (sodium thiopental at a dossize. The artilage area and the total area of all lacunae per
of 60 mg/kg, i.v.) and according to European Convention famage (with chondrocytes and empty lacunae) were determined,
the protection of vertebrate animals used for experimental aandd further mathematical calculations were carried out.
other scientific purposes”, "Guide for the care and use of
Laboratory Animals" (Strasbourg, 1986), withStatistical analysis.Statistical data processing was carried
recommendations of the bioethics commission of Statmt using one way ANOVA Bonferroni post-hoc test and
Institution “Institute of Traumatology and Orthopedics of th&Spearman’s rho correlation.
National Academy of Medical Sciences of Ukraine”, Kyiv,
Ukraine.
RESULTS
Experimental design.The model of the experiment consisted
in unilateral excision of the acetabular labrum of the hip joint
(n=4), and in other animals refixation of the labrum Four months after the operation, the rabbits showed a
immediately after excision (n=3). Anesthetized animals hagduction in the normal range of motion of the femoral joint,
access to the joint on the dorsal surface of the hind-limb, aeluctance of the animals to active movements and signs of
off the muscles from the greater trochanter, dissected thip muscle hypotrophy. According to the results of histological
capsule, and dislocated the head of the femur. Transossestuslies, structural changes were established in the articular
acetabular labral refixation was carried out with noneartilages, from the side of the femoral head and the
absorbable braided thread No. 2-0 to the greater trochantretabulum. Some differences in the level of development of
The wound was sutured in layers. As a control, the cartilagbeanges were found between the cases, from almost intact or
of intact animals (n=3) was examined. weakly expressed changes (Grade 0 and 1) to violations with
signs of cartilage erosion, deformation of the cartilage surface
Histological examination.After 4 months, the rabbits were (Grade 3 and 4) (Fig. 1). The degree of changes in both joint
removed from the experiments by administering a lethal dosarfaces was usually similar. A strong correlation was
of anesthesia. The articular complex was fixed in a 10 #stablished between the condition of the articular cartilage of
formalin solution (NBF, pH 7.4). The femoral head and ththe femoral head and the acetabulum according to the OARSI
acetabulum with a thickness of about 2 cm were sawn offrading scale (n=7; r=0.88; p=0.01). According to the OARSI
decalcified (OsteoFast 1, BioGnost, Croatia), dehydrated gnading scale, no significant difference was found between
isopropanol, compacted in paraplast (Leica Surgipath Parapledst state of joint cartilage after labral excision and after labral
Regular). Sections were cut apié with a Thermo Microm refixation (p=0.80; p=0.15) (Fig. 2).
HM 360 microtome. The sections were stained with
hematoxylin and eosin (H&E), picro-sirius red (PSR), safranin We concluded that the assessment of the state of
O with fast green (SOFG). Micropreparations were examinexdrtilage should not be carried out only by signs of cartilage
using an Olympus BX51 microscope. erosion, the appearance of signs of fibrosis and the level of
chondromucoid staining. We observed a relationship between
Quantitative assessment and morphometryThe cartilage cartilage erosion, inflammation, and fibrous changes on the
surface of the femoral head and acetabulum were assesseddyilage surface (in this triad, resorption is replaced by fibrous
changes in the staining of the cartilage with safranin, tlennective tissue). But initial cartilage changes (Grade 1), or
presence of fibrosis, and cartilage erosion. The Osteoarthriti@rtilage changes without erosion but with altered normal
Research Society International grading scale (OARSI) watondromucoid staining (heterogeneous SOFG staining
used as the most appropriate for the assessment of cartilageurs) (Grade 1-2) have differences. These differences are
condition in this work. The principle of cartilage assessmercharacterized by the reduction of chondrocytes, the appearance
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C D

Fig. 1. Structural changes in the cartilage of the femoral head and the acetabulum: a — almost intact of femoral hea@SRrsilagng,
x100; b — chondrocyte clustering and heterogeneity of cartilage staining in the femoral head after labrum refixation, $@f.66in
and d — erosion of cartilage and fibrosis in the acetabulum after labrum refixation, SOFG and PSR<@iairix100.

of empty lacunae. Therefore, additional methods of The results of linear cartilage morphometry (n=7)
morphometry can be used in cartilage studies, which in tkbowed a significant decrease in the thickness of the articular
complex give more numerical data for an objective assessmenttfaces (Fig. 3). At the same time, the results of multiple

4 measurements (15 measurements for 4 sectors in the sample)

35 were more expressed in the cartilage of the femoral head. After
i & labral refixation the thickness of the articular cartilage of the
g femoral head was greater compared to the group after labral
52'5 excision (p=0.01 vs p=0.97). We noted the impact on the results
22 of measurements of individual characteristics of cartilage
;’ 15 . thickness in animals, but there were no doubts about its reduced
g 1 . thickness caused labral excision. A good indicator for
additional assessment of cartilage condition is the ratio of
05 chondromucoid to lacunae with chondrocytes. We found that
0 g the specific density of lacunae (including those empty as a
Control Labrum fesection  Labrum resectanand  rasylt of chondrocyte apoptosis) increases through erosion of

— T the cartilage surface, or swelling of lacunae. Chondrocyte

Fig. 2. The results of the assessment of the state of the artici#Stering is also reflected in a decrease in the ratio of
cartilage according to the OARSI grading scale. Data presentedcgndrocytes to chondromucoid. The acetabular cartilage in
MeantSD the refixation group had a significantly better ratio of
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chondrocytes to chondromucoid, but not in the femoral he#lde analysis of research results (Poateal, 2018). In this
(Fig. 4). We established a strong correlation between theork, we have demonstrated the results of a rabbit labral
clustering factor (absence 0; small groups 1; larger cells @cision model and the consequences after refixation. Few
and the grade according to the OARSI grading scale in theorphological studies have been devoted to this joint problem,
general sample of observations (n=7; r=0.77; p=0.01). At thoeit they are important for understanding the patterns of joint
same time, the indicator has not correlate with the thicknedisorders, the development of premature osteoarthritis, and
of the studied cartilage (n=7; r=-0.06; p=0.84). The betté¢he potential for joint tissue recovery (Gonzateal, 2021).
degree of cartilage preservation of the acetabulum after lab@drtilage erosion and osteoarthritis were observed after 24
refixation is an encouraging result, but it requires furtheweeks in a labral resection in a porcine model. A significant
studies with a larger number of observations. reduction in the progression of osteoarthritis and
biomechanical recovery was noted compared to labral

1600 . . .
resection after acetabular labral reconstruction using autografts
1400 " (Shiet al, 2019). The level of recovery of the biomechanics
§ 1200 of the hip joint after labral reconstruction remains
.3:1000 controversial, ranging from insufficient (Le¢ al, 2015) to
% an almost intact joint (Capured al, 2023).
£ 800 *
$ 600 : In another work, 12 weeks after partial excision of the
£ 400 ] — labrum and repair (repaired via a minimally invasive
° 200 arthroscopic technique), fibrovascular repair tissue in labrum
is shown (Philipporet al, 2012). Remodeling of the
0 Control Labrum resection Labrum resectionand  €Xtracellular matrix of the graft (autologous tendons) and
reattached collagen expression progresses from 12 to 24 weekse(Shi
Dacetabulum ®@femural head al., 2016; Wuet al, 2022).
Fig. 3. Changes in the thickness of articular cartilage according to
the results of linear morphometry. Data presented asA&Eart p< Morphological evidence was obtained that labral
0.05, compared with the control group; ** p< 0.05, compared witfefixation has a potentially beneficial effect on joint condition
the experimental group after labral excision. 4 months after surgery and possible progressive cartilage
10 - damage. Some differences in the changes in the articular
5 9 cartilage of the femoral head and the acetabulum were also
;_ 8 * # noted. In the second, reactions of chondrocytes in the form of
> 7 * clustering were observed much less often, and fibrous changes
§ s s e with the appearance of collagen occurred against on the back-
g 5 ground of cartilage erosion. Such changes in cartilage
= i morphology occurred more often in the femoral head.
2 3 Chondrocyte clustering differs sharply from the "normal
'g . cellularity" and is considered as a manifestation of regeneration
E sl and proliferation of chondrocytes (Karehal, 2018; Muldrew
o etal, 2001). But these changes were observed with significant
Control Labrum resection  Labrum resection and damage to the surface of the cartilage and histochemical
reattached changes of the chondromucoid after labral excision and after
Dacetabulum  @femural head labral refixation. In this condition, focal cellular regeneration

Fig. 4. The results of the assessment of the ratio of the specific denbiis no prospects in cartilage repair. This can explain the
of lacunae with or without chondrocytes in relation to the cartilaggccurrence of clustering in case of significant damage, while
matrix. Data presented as Me&iD, * p< 0.05, compared with the o4y changes in morphology do not have changes in cartilage
control group; # p< 0.05, compared with the experimental group af%?éllularity (Lotzet al, 2010). And although a number of va-
labral excision . . ' e
riables may have influenced these results (such as the difficulty
of transosseous fixation, the number of sutures for sufficient
DISCUSSION fixation, potential inflammation), our data indicate a difference
in the results obtained after labral excision and after labral
A successful model of damage to the capsule of thefixation. We also observed the reorganization of collagen
hip joint and a multifaceted quantitative assessment of tfieers in the restored labrum (in this work, we do not present

condition of the articular cartilage are the key to objectivity ithe results of capsule morphology).
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