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Impact of ultrasonography detected
quadriceps calcific tendinopathy

on pain and function in patients
with primary knee osteoarthritis

M.A. Mortada, L.I. Kotb, Y.A. Amer
Rheumatology and Rehabilitation Department, Faculty of Medicine, Zagazig University, Egypt

SUMMARY
Calcific tendinopathy is most commonly seen around the shoulder joint. Only a few cases of quadriceps cal-
cific tendinopathy (QCT) were reported. This study compares pain, function, clinical examination results, and
ultrasonographic findings among primary knee osteoarthritis (KOA) patients with or without ultrasonography-
detected QCT.
A cross-sectional study was conducted on 214 patients with knee OA. Ultrasonography (US) of knee joints was
performed according to the EULAR guidelines. Kellgren-Lawrence radiographic grading was used to score
OA. Pain and functional status were assessed using the visual analog scale (VAS), the Health Assessment Ques-
tionnaire-II (HAQ-II), and the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC).
QCT was detected in 50 out of 428 knees (11.6%), i.e. in 46 out of 214 patients (21.49 %). Most cases of QCT
were detected in the following sites: 36 in the vastus lateralis (72%), 10 in the vastus intermedius (20%), and
only 4 in the vastus medialis (8%). QCT was found mainly in advanced KOA stages: 44 cases of QCT were
found in patients with grade 4 KOA and 6 cases in grade 3 KOA. The presence of QCT showed a statistically
significant association (p<0.05) with VAS, HAQ-II, WOMAC subscales, synovitis, and effusion detected by
US. In knees with ultrasound-detected QCT, ultrasonographic features of CPPD were found in 31 knees (62%).
QCT was found in cases with advanced KOA and mainly with ultrasonographic findings of CPPD disease. QCT
could be considered an independent poor prognostic finding regarding pain, functional activity, and response
to NSAIDs.
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and functional consequences of QCT are
still largely unknown.

alcific tendinopathy is seen in 3-15%

of the general population (1-3). It is
thought to be a form of dystrophic calci-
fication resulting from repeated trauma.
However, the exact pathophysiology re-
mains unclear (4). Calcific tendinopathy
affects most commonly the shoulder (the
supraspinatus tendon), followed by wrist,
hip and elbow. However, any tendon can
be affected (5). Only a few studies assessed
quadriceps calcific tendinopathy (QCT) by
radiography, with a reported frequency of
about 8.4% (4, 6-8).
Ultrasound (US) is known to be more sen-
sitive than radiographs in depicting milder
degrees of calcification (9). The clinical

The objective of this study is to compare
pain, function, and clinical and ultrasono-
graphic findings among primary KOA pa-
tients with or without US-detected QCT.

Study design

A single-center cross-sectional study
was conducted in the outpatient clinics
of the Rheumatology and Rehabilitation
Department, Zagazig University Hospi-
tals (Egypt), from February 2019 to July
2019. The study was approved by the In-
stitutional Review Board at the Faculty of
Medicine, Zagazig University Hospitals,
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and the Rheumatology and Rehabilita-
tion Department at the same University.
The study was performed according to the
Code of Ethics of the World Medical As-
sociation (Declaration of Helsinki 1964)
for studies involving humans. Written in-
formed consent was obtained from each
participant.

Patients

This study included 214 consecutive pa-
tients (34 men and 180 women) aged 45
and older, who fulfilled the American Col-
lege of Rheumatology clinical classifica-
tion criteria for KOA (10).

The exclusion criteria were: history of any
knee surgeries; secondary KOA to other
forms of arthritis such as rheumatoid ar-
thritis or infectious arthritis; history of
malignancy or trauma; a current stroke or
neurological diseases.

Clinical assessment

A full history and clinical locomotor ex-

aminations were performed on all patients.

The height and weight of each patient were

recorded for body mass index (BMI) cal-

culation.

After the exclusion criteria were applied,

the following parameters were measured to

assess the knee pain severity and the func-
tional capability:

1) VAS as a subjective measure for evalu-
ating pain intensity. Patients indicated
their degree of pain on a scale of 0 (no
pain) to 10 (extreme pain);

2) The Western Ontario and McMas-
ter Universities Osteoarthritis Index
(WOMAC) was calculated based on the
Likert version. The index is divided into
three subscales: pain (five items), stiff-
ness (two items), and physical function
(17 items). The minimum score is 0 and
the maximum score is 96 (20 points for
pain, 8 points for joint stiffness, and 68
points for physical function) (11);

3) HAQ-II (Health Assessment Question-
naire-II) as a reliable and valid ten-item
functional questionnaire used over the
same week of the examination, which
correlates more with clinical variables
than other HAQ scales (12).

All patients were asked about their previ-
ous responses to NSAIDs and analgesics
other than tramadol.

Radiographic assessment

Routine weight-bearing anteroposterior
and lateral knee radiographs were taken
and analyzed by a rheumatologist blinded
to the clinical and musculoskeletal ultra-
sonography (MSUS) findings. Severity
was assessed, and the patients were graded
from zero to four according to Kellgren-
Lawrence Grading (KLG) (13). Radio-
graphic diagnosis of QCT appeared as
whiskers or flecks where calcification had
its origin from the anterior superior edge
of the patella and fanned out into the quad-
riceps tendon. This calcific whisker was
radiologically distinct from osteophytic
spurs that occur at the posterior margin of
the patella (6).

Musculoskeletal ultrasound examination
Musculoskeletal ultrasound (MSUS) eval-
uations were conducted on both knees (428
knees) according to the EULAR guidelines
(14) by a rheumatologist, who was expe-
rienced in conducting MSUS and blinded
to the clinical and radiographic evalua-
tions. All patients were examined using
a B-mode (grayscale) real-time MSUS
(LOGIQEI10 GE, Healthcare) interfaced
with a 10-18 MHz linear array transducer.

The anterior aspect of the knee was exam-
ined with the patient in the supine position.
A knee flexion of approximately 20°-30°
obtained by placing a small pillow beneath
the popliteal space stretched the extensor
mechanism and avoided possible anisot-
ropy related to the concave profile that the
quadriceps and patellar tendons take in full
extension. Sagittal US images obtained in
the midline, while keeping the distal edge
of the probe over the patella, display the
quadriceps tendon. On the long-axis and
short-axis planes, the multilayered appear-
ance and the quadriceps tendon compo-
nents (rectus femoris; vastus medialis and
lateralis; vastus intermedius) could be ob-
served.

Quadriceps calcific tendinopathy (QCT)
was defined as a hyperechoic mass found
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Figure 1 - Longitudinal (long) scan of the anterior
knee at the suprapatellar pouch with quadriceps
calcific tendinopathy, which appears as a hyper-
echoic mass within the vastus lateralis tendon with
posterior shadowing.

within the quadriceps tendon with poste-
rior shadowing (Figures 1 and 2). All cases
of US-detected QCT had an additional
confirmatory US examination by another
rheumatologist experienced in MSUS. In
cases of inconsistency, a consensus on US
diagnosis of QCT was reached.

US features of CPPD in knees were de-
tected according to the OMERACT guide-
lines (15) in the form of hyperechoic de-
posits of variable shape localized within
the meniscus (medial/lateral) or femoral
hyaline cartilage. Both types of deposits
remained fixed and moved during the dy-
namic assessment (flexion and extension
of knee).

Statistical analysis

The collected data were coded, entered,
presented, and analyzed by a computer
using a database software program, Sta-
tistical Package for Social Science (SPSS)
(Version 20.0. Armonk, NY: IBM Corp).
Quantitative variables were expressed
as the meanzstandard deviation (SD),
whereas the qualitative variables were ex-
pressed as numbers and percentages. For
quantitative variables, independent sam-
ples -test (¢) for normally distributed data
was used, while nonparametric data were
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Figure 2 - Transverse scan of the anterior knee at
the suprapatellar pouch with quadriceps calcific
tendinopathy, which appears as a hyperechoic
mass within the vastus lateralis tendon with pos-
terior shadowing.

evaluated with the Mann-Whitney U Test.
The chi-square test was used to detect the
relationship between different qualitative
variables. The results were considered sta-
tistically significant and highly statistically
significant when the significant probability
value (p value) was <0.05 and <0.001, re-
spectively.

Demographic data for the studied group of
patients with KOA are shown in Table I.
Using US, QCT was detected in 50 knees
(11.6% of examined knees) of 46 out of
214 patients. Bilateral QCT was detected
only in four patients. Most cases of QCT
were found in the vastus lateralis in 36
knees (72% of QCT cases), in the vastus
intermedius in ten knees (20% of QCT cas-
es), and in the vastus medialis in only four
cases (Table II).
Ultrasonographic-detected QCT was con-
firmed by radiography in 35 cases (70% of
QCT cases), representing 8.2% of all cas-
es. All (100%) radiography-detected cases
were detected by US.

QCT was present mainly in the advanced
stages of KOA: 44 cases of QCT were
found in patients with grade 4 KOA and six
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Table I - Demographic and clinical characteristics of patients with and without quadriceps calcific tendinopathy.

Variables ("k')l'.o:zél1 ; Patler}:lso\ﬂtrgsu)t QcT Patle(r;lt:.ﬂ;) QcT o value
Women, total 180 (No.) 180 133 47

Age, years(mean+SD) 57.4 (+8.2) 57.1+8.9 56.3+7.8 0.57
Disease duration, years (mean+SD) 16.3 (£5.2) 15.1+4.2 17.945.1 0.001
Body mass index, kg/m2 (mean+SD) 34.4 (+4.2) 33.1+4.8 35.9+4.9 0.0004
WOMAC pain subscale (mean+SD) 13.2 (x4.2) 10.3£2.1 16.245.2 0.0001
WOMAC stiffness subscale (mean+SD) 5.5 (x0.5) 4.5+1.1 6.1£1.2 0.0001
WOMAC function subscale (mean+SD) 39.5 (+8.1) 25.5+6.1 45.3+10.1 0.0001
WOMAC total scale (mean+SD) 58.3 (+10.1) 60.1£10.5 68.1+8.9 0.0001
VAS (mean=SD) 74.0 (+14.6) 59.4+11.5 7711741 0.0001
HAQ-Il(mean + SD) 6.7 (+3.2) 5.4+1.6 8.2+3.2 0.0001

No., number; SD, standard deviation; OA, osteoarthritis; WOMAC, Western Ontario and McMaster Universities Index; VAS, visual analog scale. *p value <0.001 is
highly significant.
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Table Il - The comparison between patients with and without ultrasonography-detected quadriceps cal-

cific tendinopathy.

Ultrasonographic finding of QCT

Variables Yes No p value
No. of knees =50 No. of knees=378

Osteoarthritis grade (n=428 knees)
| (n=53) 0 (0%) 53 (14%)
Il (n=177) 0 (0%) 177 (46.8%) 0.001
Il (n=102) 6 (12%) 96 (25.4%)
IV (n=96) 44 (88%) 52 (13.8%)
Radiography finding QCT (n=428 knees)
Yes 35 (8.2%) 35 (70%) 0(0%) 0.001
No 393 (91.8%) 15 (30%) 378 (100%)
Ultrasonographic finding of CPPD (n=428 knees)
Yes 78 (18.2%) 31 (62%) 47 (12.4%) 0.02
No 350 (81.2%) 19 (38%) 331 (87.6%)
;o:;isggsr;s; to NSAIDs and analgesics 40 (80%) 79 (20.9%) 0.001

*p value <0.05 is significant; *p value<0.001 is highly significant.

cases in grade 3 KOA. Other features de-
tected by US included the following: effu-
sions in 385 knees (89.9%), synovial swell-
ing in 243 knees (56.8%), and Baker’s cyst
in 376 knees (87.9%).

The presence of ultrasonographic-detected
QCT showed a statistically significant as-
sociation (p<0.05) with age, VAS, HAQ-
II, WOMAC subscales, synovitis, and ef-
fusion. A poor response to NSAIDs and
analgesics was reported by 40 patients
(86.9%) with US-detected QCT and 79 pa-
tients (45.9%) without US-detected QCT
(p=0.001). Patients with grade 4 KOA and

US-detected QCT had significantly higher
values of VAS, HAQ-II, WOMAC sub-
scales, synovitis, and effusion.
Ultrasonographic features of CPPD were
detected in 78 knees (18.2%), mainly in
grade 4 KOA (32 knees 33.3%). In knees
with US-detected QCT, US features of
CPPD were found in 31 knees (62%).

Quadriceps tendon calcification was previ-
ously reported in few case reports and ra-
diological studies (4, 6-8).
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This is the first study to detect the impact
of US-detected QCT on KOA to the best of
our knowledge. In this study, we detected
more QCT by US (11.6%) than by radiog-
raphy (8.2%) in KOA cases probably due
to the high sensitivity of MSUS in the de-
tection of calcifications (11). The reported
frequency in our study is consistent with
the results of Yang et al., who reviewed 225
lateral knee radiographs from 138 patients
to document quadriceps and gastrocnemius
tendon calcification. They found gastroc-
nemius tendon calcification in 28.4% of
knees, which was significantly more com-
mon than quadriceps tendon calcification
(8.4%) (16).

The US-detected QCT was found in ad-
vanced KOA cases, and most of our cases
were associated with US features of CPPD
disease. These results may indicate that
US-detected QCT may be a part of CPPD
disease, which tends to present in advanced
KOA stages. Similarly, all radiographically
detected QCT cases reported by Yang et al.
were associated with evidence of chondro-
calcinosis (16).

More importantly, patients with US-detect-
ed QCT had significantly more pain, higher
scores of total & subtotals WOMAC scale,
functional impairment, and poor response
to NSAIDs, consistent with Mohammed et
al. (17), who found that the mean WOMAC
pain score was significantly higher in pa-
tients with crystal deposits.

This result could not be explained totally
by the association of US-detected QCT
with advanced KOA stages, which oc-
curred in patients with grade 4. Patients
with US-detected QCT still had a more sig-
nificant clinical and functional impairment.
Subsequently, US-detected QCT could be
considered as an independent poor prog-
nostic finding.

However, this study has some limitations.
Firstly, we did not perform a pathologi-
cal analysis of the detected calcification
to validate its nature as hydroxyapatite
crystals. Secondly, we did not assess
other conditions that may predispose to
calcific tendinopathy, specifically, dys-
metabolism, hyperuricemia, and physical
activity.

ORIGINAL
PAPER

In conclusion, US can detect QCT more ef-
ficiently than radiography in patients with
KOA. QCT is found in advanced KOA cas-
es and, mainly, with other ultrasonographic
findings of CPPD disease. QCT could be
considered an independent poor prognostic
finding in terms of pain, functional activity,
and response to NSAIDs.
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