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Abstract This study was conducted to assess ultrasound
(US) and clinical changes of Baker’s cyst (BC) of patients
with knee osteoarthritis (OA) after steroid injection. Patients
with knee OA complicated with symptomatic BC (40) were
treated with US-guided direct (posterior) aspiration. The
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injection of 40 mg triamcynolone acetonide was in 20
patients direct into the BC and in other 20 subjects intra-
articular (anterior). BC diameters (longitudinal, transverse,
and thickness) were measured and followed up with US at
baseline, 2, 4, and 8 weeks after injection. Swelling, pain,
and range motion were scored at clinical examination with
Rauschning and Lindgren classification (RLC, since 0 nor-
mal to 3 maximal signs). All US measures of BC and RLC
significantly decreased after treatment, in comparison to
baseline (p<0.001) and during the follow-up, did not
change through the time (no significant difference between
2,4, and 8 weeks). At 4 and 8 weeks, diameters measured at
US are lower when BC is directly infiltrated in comparison
to intra-articular injection (p<0.01). US steroid direct injec-
tion reduces US measures and clinics of BC in knee OA, in
particular, when steroid is directly infiltrated into BC.

Keywords Baker’s cyst - Injection - Osteoarthritis - Steroid -
Ultrasound

Abbreviations

uUsS Ultrasound

BC  Baker’s cyst

OA  Osteoarthritis

RLC Rauschning and Lindgren classification
KL  Kellgren e Lawrence score

Introduction

Popliteal synovial cyst was originally described by Adams [1]
and associated to intra-articular disease by Baker [2], as an
enlarged gastrocnemius—semimembranosus bursa situated be-
neath the inner head of gastrocnemius, with valve connection
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to knee. Baker’s cyst (BC) is difficult to recognize with
clinical examination and may be confused with fat tissue,
popliteal artery aneurysms, thrombophlebitis, or tumors [3].

Usually, BC complicates knee osteoarthritis (OA) [4],
rheumatoid arthritis [5, 6], and athletic traumatic injuries
[7]. Intra-articular steroid injection improves clinics of BC
and might avoid consequences, such as rupture, pseudo-
trombophlebitis, and posterior tibial nerve entrapment [8,
9], while surgical excision is followed by relapses or persis-
tence of symptoms [10] and arthroscopy cannot completely
remove BC [11].

Ultrasound (US) allows the identification and differential
diagnosis of BC [9, 12, 13], correlating with arthrography
[14] and magnetic resonance (100% of accuracy) [15]. US is
used to assist needle positioning within the selected target
area and to facilitate aspiration of synovial fluid and intra-
articular treatments [16] and is more rapid, not invasive, and
low-cost procedure than the arthrography previously
employed for guide injections [17], while without guide, an
inaccurate replacement of steroid has shown in more than 50%
of cases [ 18] with significant consequences on the outcome of
the procedure [19]. US might be useful also in BC aspiration
and infiltration, even if, until now, no other studies on BC
injection under US guidance were conducted.

The aim of this prospective study was to evaluate the
efficacy of steroid injection in BC of OA patients, with US
and clinical examination. As secondary item, we compared
the direct injection into BC and intra-articular infiltration of
steroids.

Patients and methods

Since October to December 2009, 200 consecutive patients,
attending our outpatient clinic of Division of Rheumatology,
with clinical and radiographic criteria of the American Col-
lege of Rheumatology for knee OA [20], symptomatic and
not responsive to nonsteroidal anti-inflammatory drugs
(NSAIDs) and analgesic treatment, were examined with
US of popliteal fossa to evaluate the presence of BC. Ethical
local committee approval was obtained.

Patients affected by other rheumatologic disorders, in par-
ticular, with rheumatoid arthritis, spondiloarthritis, and
crystal-associated arthritis, or systemic active infective disor-
ders or tumors, or treated with knee surgery intervention or
with other steroid injection (in the last 6 months) have been
excluded. Systemic steroid treatment and NSAIDS were
washed out 2 weeks before the injection. Except for local
application of ice, no other treatments (steroids, NSAIDs,
and joint injections) were employed during follow-up.

At US, BC were measured in mm of maximal longitudi-
nal diameter (in longitudinal scan), thickness and transversal
diameter (both in transversal scan) and classified according
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to morphological classification (beak, X, grape, slit-shaped)
[21] and to US content.

In 48 patients, BC was found at US but 8/48 have not
been included in the study (two, one, and three for co-
morbidity with rheumatoid-, psoriatic, and crystal-
associated arthritis, respectively, and two for previous surgery
intervention).

Patients (40) were enrolled, signed informed consensus
and treated with aspiration of BC fluid, under US guidance
of needle course in soft tissue and in aseptic conditions
(sterile swab, US gel, and film on US probe), and injection
of 40 mg triamcynolone acetonide in 20 patients (Group 1)
directly into BC (posterior) and in 20 subjects (Group 2) inside
the joint (anterior). The two groups had similar demographic
characteristics (Group 1: 64+9 years old, 11 female, 9 male,
BMI BMI 21+£2; Group 2: 61410 years old, 10 female, 10
male, BMI 22+2.7). The radiological score was evaluated
with Kellgren e Lawrence score (KL) [22]. Knee effusion
was also evacuated.

Major (death, hospitalization, systemic infection, syncope)
and minor adverse events (local skin reaction or hematoma,
ice burn, resistant pain over 24 h after injection, sickness,
dizziness) were registered during follow-up.

US (Logic 5 General Electric US 7.5-12 MHz linear probe)
and clinical examination of the affected knee were carried out
by two rheumatologists (FB, RF) at baseline and at follow-up
(2, 4, and 8 weeks).

Interobserver reliability was established in all US inde-
pendent and consecutive BC measures of patients made by
the two sonographers (F.B. and R.F.), unaware of previous
examination. Patients did not look at US screen, during
examination. For assessing the intra-observer variability,
all patients and controls were examined twice by the first
observer.

At clinical examination, patients were scored with
Rauschning and Lindgren classification (RLC), as previous-
ly showed in other studies for BC [10, 11]:

— 0 score: No pain in the popliteal fossa and swelling,
normal range motion (measured with goniometer)

— 1: Swelling and pain after hard exercise with minimal
reduction of range motion

— 2: Swelling and pain after soft exercise with reduction
of range motion<20°

— 3: Swelling and pain at rest with reduction of range
motion>20°

We measured also pain with visual analogical scale (VAS
0-10), at baseline and at § weeks.

Power statistic and statistical analysis

The primary objective of the study was to verify with US the
efficacy of steroid injection in BC of OA patients. On the
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basis of a previous work of Acebes that evaluated efficacy
of steroid intra-articular injection (without aspirating direct-
ly the BC) in 30 patients with BC at 4 weeks [23], we
considered the number of 40 patients appropriate for this
study, with a statistical Power of 50% (with an estimated
alpha error of 7.5%).

As the primary outcome, the differences in clinical and
US parameters between the baseline and the follow-up at 2,
4, and 8 weeks were evaluated using the Friedman not
parametric test.

As secondary item, we examined the discrepancies be-
tween the two groups (direct into BC vs. intra-articular
injection of steroid) without parametric Mann—Whitney test.

The interobserver and intra-observer variability was mea-
sured using the intra-class correlation coefficient (ICC).

Results

The 40 patients enrolled (62+10 years old: range 43—82, 21
women, and 19 men; BMI 22.2+2.6, 37 KL2, and 3 KL3
radiological scores) were successfully injected, without any
major or minor adverse events defined in methods.

All BC were positioned in medial popliteal area, between
deep fascia and medial head of gastrocnemius muscle and
only in one case, between soleus and medial head of
gastrocnemius.

In all patients and all times, the intra-reader (mean ICC=
0.98, with confidence interval [95%]=0.92-0.99) and inter-
reader (mean ICC 0.98 with confidence interval [95%]=
0.91-0.99) variability of BC measures resulted low.

Clinical and US follow-up after injection

All patients were evaluated clinically and with US after
injection at 2, 4, and 8 weeks, without any interruption at
follow—up (Table 1).

At baseline, the BC US morphology was shaped like:
beak (34/40), grape (4/40), and slit (2/40). The content of
BC was homogeneously anechoic in 35/40 patients; only, in
3/40 and 2/40 patients showed minimal hyperechoic ele-
ments and synovial hypertrophy, respectively. The amount
of fluid aspirated from BC was 5+4 (range 2—10) ml.

Synovial fluid analysis excluded the presence of monou-
rate and calcium pyrophosphate crystals and revealed a cell
count lower than 2000 cells/mm3 in all patients enrolled. No
other analysis on fluid were performed.

Table 1 Differences between baseline and follow-up of clinical (RLC) and US BC measures after BC steroid injection, in all patients and in both
groups (Group 1 [G1], injection into BC and Group 2 [G2], intra-articular injection), with level of significance

Baseline Follow-up
2 weeks 4 weeks 8 weeks
RLC 2.32+0.57 0.24+0.4** <0.001 0.25+0.43** <0.001 0.27+0.45** <0.001

Longitudinal diameter

Transverse diameter

Thickness

Slit*
Beak*
Grape*

2.6+0.49 (G2)
vs. 2.6+0.67 (G1)

4.84+1.42

4.74+1.41 (G2)
vs. 4.95+1.47 (G1)

2.18+0.8

2.25+0.89 (G2)
vs. 2.13£0.73 (G1)

1.53+0.57

1.53+0.57 (G2)
vs. 1.74+0.79 (G1)

2/40 (5%)
34/40 (85%)
4/40 (10%)

0.21+0.4 (G2)
vs. 0.2+0.38 (G1)

1.35+1** <0.001

1.37+0.94 (G2)
vs. 1.34+1.26 (G1)

0.56+0.51** <0.001

0.6440.53 (G2)
vs. 0.49+0.5 (G1)

0.41+0.53** <0.001

0.40+0.41 (G2)
vs. 0.43+0.66 (G1)

27/40 (67.5%)
13/40 (32.5%)
0/40

0.35+0.4 (G2)
vs. 0.2+0.3 (G1)
w55 0,05

1.69+1.1%** <0.001

2.03+0.93 (G2)
vs. 1.35+1.30 (G1)

0.75+0.59** <0.001

0.99+0.52 (G2)
vs. 0.52+0.58 (G1)
w0k <001

0.66+0.66 ** <0.001

0.88+0.59 (G2)
vs. 0.45+0.67 (G1)

19/40 (47.5%)
21/40 (52.5%)
0/40

0.4+0.4 (G2)
vs. 0.25+0.4 (G1)
w8k 0,05

1.8+1.22%* <0.001

2.2240.96 (G2)
vs. 1.39+1.34 (G1)

0.94+0.68** <0.001

1.28+0.55 (G2)
vs. 0.60+0.66 (G1)
5% <001

0.76+0.69 (**)<0.001

1.05+0.58 (G2)
vs. 0.47+0.70 (G1)

17/40 (42.5%)
23/40 (57.5%)
0/40

*: Changes in morphology at US evaluation during the follow-up

RLC: Rauschning and Lindgren classification in clinical examination

**: P level of significance of difference between baseline and follow-up

**%: P level of significance of difference between Group 2 (G2) and Group 1 (G1) at baseline and during follow-up
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The communication between cyst and joint was found in
all cases. No power Doppler signal was found inside the cyst
and the Doppler analysis excluded vein (tromboflebitis) and
artery (stenosis) disease-associated.

The US and clinical BC measures significantly decreased
in all times at follow-up after injection when compared to
baseline (p<0.001). Also, pain VAS was significantly re-
duced from baseline (5.8+3.1) to 8 weeks of follow-up (1.5
+1) (p<0.001).

At week 2, we observed the maximal reduction of US BC
size and change of morphology (slit shaped in 27/40
patients). At weeks 4 and 8, US and clinical parameters
remained stable without significant difference in compari-
son to week 2. Only morphology parameters changed: slit-
shaped BC decreased (at weeks 4 and 8, 19/40 and 17/40
patients, respectively) and beak increased (at weeks 4 and 8,
21/40 and 23/40 patients, respectively), while grape BC did
not rebind. The very limited number of grape-slit BC (4/40
at baseline) did not permit them to be a morphology predic-
tive for positive outcome.

Comparison between the two groups

At week 2, clinical and US findings were similar between
the two groups, but, successively at follow-up, RLC and BC
transverse diameter and thickness (p<0.01) were signifi-
cantly lower when BC were directly injected (Group 1) than
in intra-articular infiltration (Group 2; Fig. 1).

Discussion

Our data clearly show that the US-guided BC aspiration and
the steroid injection are useful, and safe treatments for BC in
knee OA, overall, when BC is directly infiltrated. Previous
studies support the beneficial effects of intra-articular corti-
costeroid injections in OA, providing significant pain relief
and improving of joint function, especially during inflam-
matory flares [24-26].

The only previous analogue issue evaluated the efficacy
of traditional intra-articular injection of steroids and showed
similar results in terms of improvement of BC US and
clinical parameters [23], but with a lower significance of
decrease of US measures after treatment in comparison to
our results. Intra-articular injections of steroids improve
symptoms associated to BC by reducing intra-cavitary pres-
sure that is the principal cause of its growth, and the authors
of this study also hypothesized that the distribution of the
drug from the cavity was facilitated by the same valvular
mechanism which might let the drug achieve a higher con-
centration within the cyst.

Our work confirmed these data and demonstrated that a
significant improvement in knee pain, swelling, and range
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Fig. 1 BC US measures (mean and confidence interval) reduced at
follow-up after steroid injection in Group 1 (steroid injection into BC;
red line) and Group 2 (intra-articular steroid injection; blue line)

of motion accompanied by a decrease in BC dimensions
might be obtained by steroid injections. Otherwise, we
demonstrated that the direct BC infiltration was more effec-
tive than traditional intra-articular treatment, probably be-
cause with this technique, steroid reached a higher amount
inside the cyst, more rapidly.

Furthermore, US guidance might guarantee a higher pre-
cision in the injection. In fact, it improves routinely the
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correctness of positioning of the needle tip, with 96%—100%
accuracy in comparison with 50%-60% of unintended
extra-articular injection rates of traditional palpation-
guided method [19, 27].

Probably, the difference of clinical and US efficacy be-
tween these two alternative infiltrative methods might be
deeper evaluated in the future, with a higher number of
patients, even if it’s difficult to select an homogeneous
population to make a sure comparison.

Furthermore, we evaluated BC for a more extensive
period of follow-up than Acebes study [23] and US neither
clinical examination showed a relapse until 8 weeks; prob-
ably a longer-term follow-up might be estimate in other
future studies.

In this study, we concluded that US-guided aspiration and
steroid injection is an useful and safe treatment of BC in OA
patients and that direct steroid injection into BC is more
effective than traditional intra-articular infiltration.
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