Annals of King Edward Medical University

Research Article

Multiparity as a Potential Cause of the Articular Cartilage Degradation in the
Knee Joint; Sonographic Evaluation in the Postmenopausal Women

Lubna Javed', Raham Bacha’, Syeda Khadija’, Syed Amir Gilani', Mehboob Hassan®

"The University of 1ahore, Pakistan

Abstract:
Background: Pain in knee joint is prime cause of disability particularly among postmenopausal women.

Ultrasound is a non-invasive and safe imaging modality for the evaluation of knee joint pathologies.
Objective: To prove multiparity as a potential cause of femoral cartilage thinning inside knee joint causing pain in

postmenopausal women.
Methodology: Two hundred knee of 100 postmenopausal women of various parity were conveniently selected.

Patients with all other risk factors of the knee joint pain which acts as effect modifying factors were excluded.
Femoral articular cartilage was measured at the lateral, central and medial aspect of the knee jointand their average

was calculated.

Results: 51.12 £4.46 years was the mean age of patients (ranging from 46 to 60 years). A strong negative relation
was found between the parity of the patient and the femoral articular cartilage thickness at the lateral, central and
medial aspect of the knee joint of all the patients with a p-value less than 0.1. Significant variation was observed in
the femoral articular cartilage thickness in various parties.

Conclusion: The femoral articular cartilage decreases in size significantly with an increase in the number of

deliveries (parity). So, multiparity is one of the potential causes of femoral cartilage degradation in knees joint.
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Introduction: parous and nulliparous women"’. The majority of the

I <§ee joint pain is one of the leading causes of dis- multiparous postmenopausal women visiting the orth-

bility particulatly in postmenopausal women'. opedic clinics are complaining of knee pain and low

Occurrence of pain in knee joint is increasing by rise back pain and. The body part which may be injured

the usual living life of common person, however, wei- easily is knee because of its complicated large size., and

ght, age any trauma to the joint because of repeated ~ ™OT€ vulnerable joint in the body’. The knees are used

moves, p, bending & kneeling are commonplace chance almost for every type of moment starting from sitting

elements of the knee-joint’. Knee injuries and disorders to standing, walking and running etc. This weight bear-

can cause pain, swelling and stiffness and can be affec- ing joint of body helps during straightening, bending,

ted by a number of diseases just as osteoarthritis, ten- twisting as well as during rotating, These movements

dinitis, bursitis, chondromalacia patella, Baker's cyst, need the knee joint to be satisfactorily perfect’. The inc-
idence of knee painin japan is very high which is 27.3%,

rheumatoid arthritis, dislocation and meniscus tear’. RS . : . oo
While itis relatively low in America 12—-13%"".

Along with the causes mentioned above, it is routinely
observed that multiparous women in their postmeno-  It's routinely observed that pregnancy can cause knee
pausal age are complaining of knee pain more thanuni-  pain, however, more or less cause of the pain in knees
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are well known. In case a woman carry weight of addi-
tional 25 pounds for sometime late in pregnancy, she
may suffer from severe pain in knees because of this
extra burden on weight bearing joints". Changes in
hormones level during pregnancy may cause defects in
the knee joint, which leads to pain“. For third trimestet,
hormones further to loosen up the pelvic ligaments and
tendons in preparation for childbirth. May losing the
ligaments and tendons, including those around the
knees, this can make things a little unstable . This may
lead to knee pain because of kneecap which may not
track as desired. Parity is associated with knee cartilage
defects in younger women. Such association seems ad-
ded apparent with an increased number of live births,
proposing a probable adverse effect (AE) of parity on
knee cartilage. The prevalence of cartilage defects in
multiparous lady aged 31 to 41 years was 13%' ",
(11,13,14) A large prospective study conducted in
England while including Thirteen-lack women
explained that both (i.e. parity and hormone replace-
ment therapy) were found associated with joint pain
and eventually changing. Important thing was that risk
of knee replacement increase up to 8% by each birth.
Parity is also associated with radiographic osteoarthritis
which is the prime threat knee replacement. To check
an intensification of threat for knee replacement with
parity in the U.S., they assessed the association of the
births to the occurrence of knee replacement in the
participants who are in the study of multicenter osteo-
arthritis ™", They evaluated cither parity was associated
with an increase incidence of osteoarthritis more than
thirty months .

Ultrasound is the modality of choice for the evaluation
of knee joint pathologies and normal anatomic struc-
tures". In comparison to arthroscopy, ultrasound has a
greater correctness, sensitivity, explicitly, +ve/-ve pre-
dictive value of 98%, 88%, 97%, 98%, and 88% res-
pectively"’. Pregnancy causes hormonal variation which
in turn causes multiple clinical conditions including,
knee pathologies. Ultrasound is noninvasive, portable,
readily available and easy to handle imaging modality
which has been increasingly used for two decades after
the introduction of high-resolution linear array trans-
ducers'. Pregnancy has profound effect on thickness
of articular cartilage, especially of the weight bearing
joints. Similarly, increase in the number of pregnancies

during child bearing age has a negative relation with the
cartilage thickness. It is caused either mechanically by
weight gain or by hormonal change occur during preg-
nancy. Irrespective of the case, ultrasound is the mod-
ality of choice for the evaluation of articular cartilage.
However, the aim of this study is to prove the result of
multiparity on thickness of femoral articular cartilage in
postmenopausal women with knee joint pain.

Methods:

This cross-sectional-observational study was conduc-
ted in one year from 5th July 2019 to 5th July 2020. A
total of 200 knees of 100 individuals were conveniently
included by explaining them the process as well as the
purpose of research after taking their written informed
consent. The study aimed to search for any pathological
change in the knee joint with the help of ultrasound in
multiparous and nulliparous women in their postmeno-
pausal age. As knee joint pain could be caused by multi-
ple disease conditions which were acting as effect modi-
fying factor in this study i.e., diabetes, hypertension,
obesity, etc. therefore patients with these effect-modi-
fying factors were excluded in this study. Post-meno-
pausal women having acute or chronic pain in the knee
joint and without mentioned comorbidities and willing
to participate in the study were included. Study started
after getting proper formal approval from the institu-
tional review board (IRB) and the Ethical Committee.
Toshiba Xario Prime Ultrasound unit with linear trans-
ducer frequency ranging from 7-14MHz was used in
this study. The American Institute of Ultrasound in
Medicine (AIUM) Musculoskeletal ultrasound guide-
lines were followed in this study, which is routinely obs-
erved in this department”. The confidentiality of the
patient was being prioritized during the exposure and
examination of the patient's knee. The patient was laid
down on the examination table with a properly exposed
knee and turned to the right and left lateral decubitus
and prone position. Bothe the knee joints of all the pati-
ents were evaluated. All the tendons, ligaments, bursae,
cortical part of the bone, articular cartilage, & both the
menisci of both the knee joints were evaluated for
shape, echogenicity and consistency. The thickness of
the articular cartilage was measured on the medial,
lateral and central region of the femoral articular carti-
lage while knee joint in hyperflexion (Figure 1), and
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their average was calculated with the help of mathe-
matical formula in the Microsoft excel. Statistical
Package for the Social Sciences (SPSS) (SPSS 24, IBM,
Armonk, NY, United States of America) software was
used to evaluate data and graphs formation”. The
results are summarized in the form of Pearson's corre-
lation between cartilage thickness at lateral, central and
medial femoral condyle and its average with the number
of times the female got pregnant (parity) (Table # 1).
Similarly, range, mean and standard deviation of the
cartilage thickness atlateral, central and medial femoral
condyle and its average (calculated in millimeter) is
tabulated in various parties (Table 2).

Results:

Femoral articular cartilage thickness was measured in
nulliparous and multiparous women in their post-men-
opausal age to establish that an important potential risk
factor for pain in knee joints is parity. For this purpose,
100 postmenopausal women with 200 knees were sele-
cted having a mean age of 51.12%4.46 (46 to 60) years.
A strong negative relation was found between the parity
of the patient and the femoral articular cartilage thick-
ness at the lateral, central and medial aspect of the knee
joint of all the patients as shown in the Table 1.

Table 1: Pearson’s correlation between Parity and femoral
articular cartilage thickness at lateral, center, lateral aspect and
its Average of the total 200 participants.

Medial central lateral in

Correlations . . Mean
inmm  in mm mm
e 0.227%  -0.188%  -0229%  -261*
. Correlation
Parities Sig. (2
ig. (2-
tailed) 0.001 0.008 0.001 0

**, Correlation is significant at the 0.01 level (2-tailed).

Comparison of the mean and standard deviation of the
lateral, central and medial aspect of the femoral
cartilage in knees in various parities is given in Table 2.

Table 2: Mean and standard deviation of the femoral articular
cartilage thickness at lateral, center, lateral aspect and their
Average in different parity (number of deliveries)

Articular cartilage thickness in

(mm)
Parities Parameters Medial Central Lateral Mean
0 Mean 2.34 2.28 217 226

Std. Deviation ~ 0.58 0.62 0.57  0.50
1 Mean 2.72 2.83 2.68  2.74
Std. Deviation  0.21 0.45 0.37  0.32
2 Mean 1.79 1.93 207 1.93
Std. Deviation  0.32 0.45 043 0.24
3 Mean 2.17 2.14 1.93  2.08
Std. Deviation ~ 0.75 0.47 049  0.51
4 Mean 1.98 1.88 2.00 1.95
Std. Deviation  0.68 0.62 0.73  0.58
5 Mean 1.81 1.72 1.96 1.83
Std. Deviation  0.59 0.60 0.60  0.51
6 Mean 1.83 2.06 1.90 193
Std. Deviation ~ 0.38 0.62 045  0.37
7 Mean 1.74 2.16 1.73 1.88
Std. Deviation  0.41 0.57 0.53 041
8 Mean 1.70 1.80 1.62 1.71
Std. Deviation ~ 0.40 0.43 049  0.33
9 Mean 2.01 1.82 1.86 1.90
Std. Deviation ~ 0.49 0.48 0.54  0.31
10 Mean 1.99 1.80 1.94 191
Std. Deviation ~ 0.40 0.45 0.62 043
11 Mean 2.05 1.60 1.35 1.67
Std. Deviation ~ 0.64 0.57 0.21 0.33
12 Mean 1.95 2.35 1.85  2.05
Std. Deviation  0.07 0.21 0.78  0.21
13 Mean 2.05 3.00 215 240

Std. Deviation ~ 0.07  0.57 021 0.24

The mean standard deviation and range of the femoral
articular cartilage in the knee joint at the lateral, central
and medial aspect of all the participants are given in
Table # 3. Parity of all the hundred cases is given in the
form of percentage in Figure 2.

Table 3: Mean and Standard Deviation of the femoral articular cartilage thickness at lateral, center, lateral aspect and their

Average of all the 200 knees

Variable Minimum  Maximum Mean Std. Deviation

Age in Years 46 60 51.12 4.46

Femoral articular Medial 0.8 4.1 1.99 0.57
cartilage thickness (mm) Central 0.9 3.9 2.01 0.59
in the knee joint Lateral 0.6 3.6 1.95 0.58
Mean 1.00 3.60 1.98 0.48
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Figure Legends

L ULTRASOUND

Figure 1: The Ultrasound image shows the femoral articular
cartilage of the left knee of 55-year-old women, acquired during
hyperflexcion of the knee joint. The vertical measurements of the
cartilage are taken from lateral, central and medial facets as 1.2,
1.4 and 1.9mm respectively.
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Figure 2: The scatterplot shows the relationship between
Sfemoral articular cartilage and parity. A) The X-axis shows the
lateral aspect of the femoral articular cartilage while Y -axis shows
parity. B) The X-axis shows the medial aspect of the femoral
articular cartilage while Y-axis shows parity. C) The X-axis
shows the central part of the femoral articular cartilage while Y-
axts shows parity. D) The X-axis shows the lateral aspect of the
femoral articular cartilage while Y-axis shows parity. The sloop
of the reference line in all the four images show us the relation
between cartilage thickness and parity. Steeper the sloop stronger
the relation which is seen in C and D gradual the sloop weafker the
relation as shown in A and B.
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Figure 3: In the Bar-graph, X-axis shows us parity (number of
delivery) and the Y-axis shows the percentage of postmenopansal
women included in this stud.

Discussions:

Femoral articular cartilage in the knee joint can very
easily be evaluated with the help of ultrasound and
clinically its thickness, consistency and shape are very
important in the diagnosis of a myriad of knee joint
pathologies. The wear and tear of the cartilage which
covers the articular facet of the femur could be caused
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by a variety of risk factors. There are many causes of
knee joint pain, such as a ruptured ligament or torn car-
tilage, meniscal tear, bone degeneration, and muscular
contusion to medical conditions such as arthritis, gout,
infections, cyst, and masses. Diabetes, hypertension,
age (46-60 years), gender (i.e. female), overweight
(obesity), injury of knee(s), tedious use of joints, bone
density, muscle weakness, and joint laxity all are consi-
dered risk factors for the development of knee pain.
However, it was routinely observed in the multiparous
women in their postmenopausal age that they were
complaining of back and knee joint pain. To confirm
either multiparity is a factor contributing to the deve-
lopment of knee joint pain or not? For this purpose, the
current study was commenced by the inclusion of 100
(200 knees) postmenopausal women with knee pain.
However, patients having other known risk factors and
causes as mentioned above were excluded. In the curr-
ent study, the mean age of the patient was 51.12 (46 to
00) years. A strong negative correlation was observed
between the parity of articular cartilage thickness on
the lateral, medial and central part of the articular carti-
lage. The correlation was significant at 0.01 level, which
means a female gave birth to a smaller number of kids
having thick articular cartilage while those who delive-
red a greater number of offspring had thin articular
cartilage (Table 1). In a study, the femoral articular carti-
lage was measured in 40 knees (20 symptomatic and 20
asymptomatic knees) including male and female both
the genders. In both the cases and control groups, the
age range was similar. As in the current study, they have
also measured the articular cartilage thickness at three
different locations (lateral, central and medial) in each
knee. The thickness at these three different facets were
compared between symptomatic and asymptomatic in-
dividuals. Three musculoskeletal sonologists were assi-
gned those ultrasound images to report for femoral car-
tilage clarity, grade, and presence or absence of cartilage
calcifications, osteophytes, and subchondral bony irre-
gularity. It was requested to the sonologists to grade the
severity of the lesions in every three regions (lateral,
central and medial) of the articular. They found a signi-
ficant variation in the cartilage clarity and thickness in
diseased and normal knees with a p-value of 0.02. It was
concluded that femoral articular cartilage abnormalities
could easily be evaluated in the knee joint, it is therefore

indicated to be used in adjunct to other imaging moda-
lities for its evaluation”. Another study with aimed to
determine the association of parity with cartilage
defects and volume. For this purpose, they include 489
postmenopausal women. It was observed that an incre-
ase in the number of child delivery was associated with
decreasing cartilage volume in the knee joint”. It means
there was a negative relation between parity and femo-
ral articular cartilage thickness as seen in the current
study (Table 1). For the determination of the associa-
tion of parity with knee pain, a study was conducted on
Korean women. Therefore, they included more than
five thousand women of 50 years of age and concluded
that parity is a risk factor of osteoarthritis”. In the cur-
rent study it was seen that with an increase in the num-
ber births the femoral articular cartilage was decreased
in size (Figure 3).

Articular cartilage thickness was observed to vary with
parity greater the number parity thinner the femoral
articular cartilage and vice versa. Mean standard devia-
tion and range of articular cartilage at lateral, central
and medial facets is shown in Table 2. In a cross-sec-
tional study conducted on 144 women age ranging from
31 to 41 to determine the association between parity
and cartilage volume, it was concluded that Parity was
linked with knee cartilage defects”. A case-control
study of 101 patients more than fifty years of age was
conducted to determine whether parity is a risk factor
of knee joint pain or not. It was observed that parity
was linked with knee osteoarthritis in this study
p=0.001(24). It was observed that there was very little
difference between the mean cartilage thickness at
lateral and medial side 1.95mm and 1.99mm respec-
tively, however, the central part of the cartilage was
comparatively more thickened, measuring 2.0mm in all
the participants. In a study, the mean cartilage thickness
was measured with the help of magnetic resonance
imaging over a predefined region in the femoral plate
on lateral, medial and central regions of the femoral
articular facets in 40 individuals”. The cartilage thic-
kness was 2.29mm on Medial, 2.32mm on Lateral,
3.19mm in the Central part. Although the results of ult-
rasound and magnetic resonance imaging were signi-
ficantly different from each other, however, the side-
wise results of both the modalities are similar. The
lateral side articular cartilage was comparatively thin
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than medial and central part on ultrasound as well as on
magnetic resonance imaging, While the central part was
the thickest of all both on ultrasound and magnetic
resonance imaging (Table #3).

Conclusion:

A significant negative relation between parity and fem-
oral articular cartilage thickness at lateral, central and
medial aspect, in the knee joint, in postmenopausal wo-
men. With an increase in the number of deliveries, the
femoral articular cartilage decreases in size and vice
versa. So, multiparity is a potential cause of the articular
cartilage degradation in joints of knee joint.
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