
 

       

Spring 2018  |  Insider Imprint  |  34 

RESEARCH	AT	LIVERPOOL	

The effect of age on osteoarthri s severity in the equine metacar-
pophalangeal joint  
Emily S rrup1*, James Anderson1, Mandy Peffers1 

Osteoarthri s (OA) is an important age-related disease in man and other species including horse. To in-
ves gate the level of OA in rela on to age, we used two scoring systems applied to the joint ssue post-
mortem; the Modified Mankin Score, to score car lage samples at the microscopic level and the Kawcak 
scoring system, to assess macroscopic changes in the joint with age. We applied both scoring systems to a 
lower limb joint in horses. Samples were from post-mortem samples from the University of Liverpool Eq-
uine Musculoskeletal Biobank. This study researches the correla on between the severity of OA and in-
creasing age. Overall, it was found that the severity of OA increases with age in horse, and that there is a 
posi ve correla on between the Mankin’s and Kawcak Score. 

Abstract 
Osteoarthri s (OA) is a common skeletal disease that affects both man and horse. It has mul ple contrib-
u ng factors, one of which is age. OA severity within the joint can be measured using the Modified Mankin’s 
Score and Kawcak Gross Score. In this study these two systems were used to inves gate the correla on be-
tween age and signs of OA disease in 48 samples, from the University of Liverpool Equine Musculoskeletal 
Biobank. We found that there was a posi ve correla on between the Mankin’s and Kawcak Score, and that 
OA severity increased with age. However there was no significance in OA severity when grouping the sam-
ples into defined age groups.  
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O steoarthri s (OA) is the most common degenera ve 
condi on that affects the surface of joints through 

repe ve ac vity, as surfaces become damaged. It 
affects approximately 10% of men and 18% of women 
over the age of 60 (1). OA is a mul -factorial disease, 
with iden fied contributors such as obesity, joint injury 
(2), sex and gene cs (3). OA incidence increases par cu-
larly with age in man and horses (2). In the la er, the 
metacarpophalangeal (MCP) joint is frequently affected 
(4). Due to ageing, the musculoskeletal system is severely 
affected as ssues undergo inevitable biochemical chang-
es such as altera ons to the car lage matrix composi on 
(5). This results in a reduc on in the quality of life due to 
pain and the loss of movement (6). Many species are 
affected by OA, including horses. In horses, OA has a di-
rect implica on on the return back to athle c perfor-
mance, thus affec ng the equine industry. Interes ngly 
there are reports of high incidence; over 80% of Manga-
larga Marchador foals aged between 12 and 36 months 
have OA, which concludes that OA can establish at a vari-
ety of ages. However it is suggested that OA develops in 
younger equine due to the premature commencement of 

training before the musculoskeletal system has fully de-
veloped, or due to excessive mechanical loads on juve-
nile ar cular car lage (7). In OA, car lage gradually 
roughens and thins, whilst the bone underneath thickens 
to minimise the strain on the car lage. The bone at the 
edge of the joint forms spurs called osteophytes. This can 
cause the synovium (a specialised connec ve ssue, 
which lines the inner surface of capsules of synovial 
joints and tendon sheath, which is mainly responsible for 
conserving the joint) to increase in width and create ex-
cess synovial fluid, causing the joint to become inflamed. 
Synovial fluid is a viscous and transparent liquid, which is 
found in cavi es of synovial joints and is secreted by 
membranes to act as a lubricant and reduce fric on. Fur-
thermore, the capsule and ligaments thicken and con-
tract leading to s ff joints. There are a number of meth-
ods to quan fy disease severity. In equine post mortem 
specimens, the severity of OA can be measured using 
histological scoring such as the Modified Mankin grading 
system (8) and macroscopic scoring such as the Kawcak 
Score applied to the MCP joint. The Mankin scoring sys-
tem uses a number of descrip ve parameters including 
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chondrocyte necrosis, chondrone forma on, fibrilla on, 
focal cell loss and reduced safranin-o staining. The Kaw-
cak system uses the descrip ve terms par al- and/or full-
thickness erosion, wear lines and palmar arthrosis (9). 
Both scoring systems grade the terms on severity. A high-
er score indicates more severe OA.  

In this study we have histologically and gross scored the 
MCP joints of horses collected from an aba oir as part of 
the University of Liverpool Equine Musculoskeletal Bi-
obank. We hypothesise that with ageing there is an in-
crease in histological and gross scores, and that these 
scores correlate. 

 

Methods and Materials 
Reagents 
All chemicals were purchased from Sigma unless other-
wise stated. 

Sampling  
Ethical approval was not required for this research. This 
is due to the fact that the samples were collected from 
an aba oir, as a by-product of the agricultural industry, 
and the Animal (Scien fic Procedures) Act 1986 Schedule 
2 does not state collec on from these sources as scien-
fic procedures. Samples of full-thickness equine car -

lage and subchondral bone were assembled from the 
MCP joint of 48 horses, of varying breeds and genders. It 
should be noted that there was no other pathological or 
exercise history available for these donors. The equine 
range of ages was 3-35 years old. The mean ±standard 
devia on was 16.7 ±7.3.   

Gross Scoring 
Promptly a er death the distal surface of metacarpal III 
was inspected by gross observa on.  The MCP joint was 
then scored macroscopically using the Kawcak macro-
scopic grading system (9). 

Sample prepara on for histological scoring  
Histopathological prepara on was executed in the Histo-
pathology Department at the University of Liverpool. For 
each donor a segment of the mid palmar metacarpal 
condyle was placed in 4% paraformaldehyde for 48 
hours. A er decalcifica on in EDTA the segments were 
paraffin embedded and sec oned at 6μm. Staining was 
undertaken with—Haematoxylin and Eosin and Safranin 
O stain/Fast Green. The la er was undertaken so that 
structural differences and altera ons in glycosaminogly-
can distribu on could be determined. 

Visualisa on of histological slides 
Standard sec ons were observed using an Eclipse 80i 
(Nikon, Kingston-upon-Thames, UK) light microscope at 
x4 and x10 magnifica ons. A DS-U1 camera (Nikon, King-
ston-upon-Thames, UK) was used to collect images. For 
semi-quan ta ve histological assessment of equine car -

lage and subchondral bone, a Modified Mankin’s Scoring 
system was used (8).  

Sta s cal Analysis  
All sta s cal analysis was undertaken in Graph Pad Prism 
7.0. Correla on analysis was undertaken using a Pear-
son’s correla on analysis. Sta s cal analysis between 
age groups was undertaken using analysis of variance 
(one-way ANOVA) with mul ple comparisons using Tuk-
ey’s mul ple comparison test.  

 

Results  
Correla on analysis 
There was a weak posi ve correla on between the Mod-
ified Mankin’s Score and the Kawcak Gross Score; r²=0.1 
and the p =0.02 (Figure 1A). The correla on between 
Modified Mankin’s Score and age approached signifi-
cance; p-value = 0.09 but was poorly correlated; r²=0.06 
(Figure 1B). A weak posi ve correla on was evident be-
tween Kawcak Gross Score and age; r²=0.16 and the p-
value=0.0042 (Figure 1C). 

Age-related changes in histological and gross scor-
ing 
We grouped the samples of age into young (3-5 years 
old; n=7) which were skeletally mature young horses, 
middle-aged (6-13 years; n=4) and old (greater than 13 
years n=35). There was no difference in either Modified 
Mankin’s or Gross Score, between age groups (Figure 2).  

 
Discussion 
This study was undertaken to determine if there was an 
age-related change in OA severity in the MCP joint of 
biobanked samples. The samples were collected from an 
aba oir and submi ed to the University of Liverpool 
Equine Musculoskeletal Biobank. In order to assess OA 
disease severity, we undertook macroscopic and histo-
logical scoring. Limited clinical or historical data was 
available on these horses, however details of the age, 
gender and type were known.  We hypothesised that 
with increasing age, there would be an increase in both 
scoring system scores due to an increased probability of 
developing OA. 

There have been many other studies inves ga ng the 
severity of OA and its link with increasing age. One study 
inves gated OA using the Mankin’s Score and Kawcak 
Score similar to this study. It concluded that the use of 
these methods of scoring was sound and, in agreement 
with our results there was significant correla ons be-
tween the two scoring systems (10).  

There was no correla on between age and the modified 
Mankin’s Score. This may be due to the fact that only one 
sec on of car lage/subchondral bone from the MCP 
joint was taken. Therefore assessing a single sec on re-
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sults in a limited area for the histological scoring to be 
undertaken. However there was a more significant corre-
la on between age and the Kawcak Gross score. This 
could be as a result of the nature of the observa on, as 
the whole MCP joint was examined with this method. 
Thus, it would be advisable in order to assess the whole 
joint, to take mul ple sec ons from the condyles in the 
MCP joint and produce an overall score. Indeed the Oste-
oarthri s Research Society Interna onal (an interna onal 
non-profit organisa on aiming to improve research into 
treatment and preven on of osteoarthri s) mouse joint 
scoring system which assesses the level of OA in mouse 
knees following surgery, recommend serial sec ons and 
assessment throughout the joint (11).  

Next we grouped the samples based on age to assess if 
scoring changed with age using defined age groups. 
There was no significant difference between young, mid-
dle and old groups.  This may be due to the number of 
samples within each age group.  

There was a significantly greater number of samples 
(n=35) in the old age group ranging from 15-35 years old. 
Thus further studies would benefit from more samples 
from horses in the young and middle age samples rang-
ing from 3-13 years of age. This would increase the sta s-

cal power and provide confidence in the data.   

It should be noted that there were no clinical records for 
the popula on of horses studied, as the samples were 
collected from an aba oir. As a result, it is not known 
whether the donors were lame or had previous clinical 
complica ons. Therefore it is vital to discover this infor-
ma on for further similar studies. This would enable fur-
ther conclusions to be drawn on the correla on between 
age and the development of OA in a horse MCP joint.  

 
Conclusion  
In summary, this study demonstrates there is a weak 
posi ve correla on between Kawcak gross score and the 
Modified Mankin’s Score. Moreover it is also clear that 
the macroscopic changes in the MCP joint increase with 
age. However the study would benefit from clinical histo-
ry, signs and larger sample sizes within some age catego-
ries.  
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Figure 2: Bar charts of scoring between age groups. A: Bar chart of the Modified Mankin Score in different age 
groups. B: Bar chart of Gross Score in different age groups. For both A and B young n=7, middle n=4, old n=35. Sta-

s cal analysis was undertaken using analysis of variance (one-way ANOVA) with mul ple comparisons using Tuk-
ey’s mul ple comparison test. There was no difference in either Modified Mankin’s or Gross Score, between age 
groups (sta s cal significance defined as p-value<0.05).  


