Recurrent Baker’s Cyst in a Pediatric Athlete:
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ABSTRACT

Also known as popliteal cysts, Baker’s cysts are fluid-filled lesions found in the popliteal fossa, typically originating
from the gastrocnemius-semimembranosus bursa. While these cysts are relatively common in adults, with a
prevalence ranging from 5.0% to 41.0%, they are extremely rare in children, showing an incidence of just 2.4%. In
most cases, Baker’s cysts result from intra-articular knee pathologies that lead to an increased production and
sequestration of synovial fluid. The authors present the case of an athletic 16-year-old adolescent boy with a
recurrent left-knee Baker’s cyst with magnetic resonance imaging showing no intra-articular pathology. Despite
conservative treatment, including non-steroidal anti-inflammatory drugs, and several cyst aspirations, knee
instability and pain persisted. Subsequent arthroscopy revealed a longitudinal tear of the posterior horn on the left
medial meniscus, which was repaired. Following surgery, Baker’s cyst was resolved. Two months postoperatively,
the patient regained 88.0% of his pre-injury strength and successfully returned to sports.
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INTRODUCTION

Also known as popliteal cysts, Baker’s cysts are fluid-
filled lesions that develop in the popliteal fossa,
typically originating from the gastrocnemius-
semimembranosus bursa. While common in adults,
accounting for 5.0% to 41.0% of the population and
often associated with degenerative joint conditions
(eg, osteoarthritis, rheumatoid arthritis, meniscus
tears, ligament injuries), these cysts are relatively rare
in children, with an incidence of only 2.4%."% Unlike
in adults, Baker’s cysts in children are frequently a
primary condition, arising from a herniated posterior
knee joint capsule rather than being secondary to
intra-articular pathologies.>* Interestingly, research
indicates that children who participate in sports are
more likely to develop Baker’s cysts, with one study
reporting a prevalence rate of 60.7%.? This suggests
that the repetitive stress placed on the knee during
athletic activities may play a role in their formation.®

Despite their usual benign nature, Baker’s cysts can
cause significant discomfort and disability, particularly
when they become large or rupture.®® Ruptured Baker’s
cysts can mimic the clinical presentation of deep vein
thrombosis.” Furthermore, a physical exam may not
distinguish a Baker’s cyst from other posterior knee

masses, such as soft-tissue tumors, hematomas, or
lipomas.® This potential for misdiagnosis underscores
the importance of accurate and timely evaluation.

The treatment approach for Baker’s cysts depends

on the presence and severity of symptoms, as well as
the underlying cause.® Conservative management is
often the first line of treatment for asymptomatic or
mildly symptomatic cysts.?® This typically involves rest,
activity modification, non-steroidal anti-inflammatory
drugs (NSAIDs), and physical therapy focusing on
strengthening the muscles surrounding the knee."? For
patients with persistent pain or functional limitations,
aspiration of the cyst fluid followed by corticosteroid
injection into the joint or cyst may provide relief.21°
However, it is essential to address the underlying cause
of Baker’s cyst to minimize the risk of recurrence.
Surgical intervention is generally reserved for cases
refractory to conservative measures with the intent

of addressing the underlying condition that caused
the effusion leading to the Baker’s cyst. Studies have
shown favorable outcomes for both non-operative

and operative treatments."*° For example, intracystic
corticosteroid injection with cyst fenestration has been
found to be effective in conservative management,
while arthroscopic treatment of associated intra-
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Figure 1. Initial Baker’s cyst Figure 2. Sagittal MRI images

observed on T2-weighted axial showing cyst and slight signal

MR/ scan - pre-aspiration. change in the posterior horn of
the medial meniscus, but no
discrete tear.

articular pathologies often leads to reduction or
resolution of the cyst.#?" Despite positive results,

it is important to note that recurrence rates can
vary depending on the treatment approach and the
continued presence of underlying conditions.

CASE REPORT

An athletic 16-year-old adolescent boy presented to
the clinic with left knee pain that had been present
for approximately one year. He described the pain as
pinching and aching, with a pain scale rating of 7 out
of 10, which is exacerbated by physical activity and
prolonged sitting. The patient noted subjective knee
instability with frequent episodes of knee buckling
during football practice. His physical restrictions
included sports activities, squatting, pivoting, and
carrying heavy objects. He did not report any recent
injuries or trauma. The patient was previously treated
by a primary care provider who provided a steroid
injection and naproxen; however, no diagnostic tests
or studies were conducted. His medical history was
negative for smoking, alcohol, and illicit drug use.

On physical examination of the left knee, tenderness
was noted along the posteromedial and medial

joint lines, accompanied by a palpable, mobile
soft-tissue mass in the popliteal fossa. There was

no evidence of soft-tissue adhesions, warmth, or
erythema. McMurray’s test was positive. The patient
demonstrated full strength (5/5) on the straight-leg
raise. Vascular assessment revealed good circulation
with normal capillary refill time.

X-rays revealed no fracture or malalignment. Magnetic
resonance imaging (MRI) confirmed the diagnosis of

a large Baker’s cyst dissecting posteriorly into the

soft tissue superficial to the medial gastrocnemius
muscle, measuring approximately 3.4 centimeters x
2.3 centimeters x 4.8 centimeters, with a large effusion
in the knee (Figure 1). Of note, there was no evident
underlying meniscus tear, ligamentous injury, cartilage
lesion, or other specific cause of the knee effusion
(Figures 2 & 3).
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Figure 3. T2 coronal image
through the posterior horn of
the medial meniscus,
demonstrating no discrete
meniscus tear.

Figure 4. T2-weighted axial MR/
following second cyst aspiration
reveals synovial fold with
resolved cyst.

A stepwise approach was taken, which included non-
operative care such as physical therapy, a home exercise
program, over-the-counter NSAIDs, ultrasound-guided
aspiration, and a steroid injection. The Baker’s cyst
initially resolved following aspiration and steroid
injection; however, it reappeared within two weeks in
the posterior knee, accompanied by pain, instability,
and intermittent swelling. The cyst was re-aspirated to
provide symptomatic relief and subsequently resolved
(Figure 4). Despite this, the patient developed another
Baker’s Cyst with more severe pain in the posterior
knee, indicating the need for surgical intervention to
rule out any intra-articular pathology. Arthroscopic
evaluation revealed a longitudinal tear of the posterior
horn of the medial meniscus (Figure 5). An all-inside
meniscus repair was performed with microfracture of
the notch to augment healing (Figure 6).

Two months postoperatively, the patient was able to
perform physical activities with minimal limitations and
regained 88.0% of the left knee strength and endur-
ance compared to the contralateral knee. Six months
postoperatively, he showed significant improvement

in knee function and pain. Single assessment numeric
evaluation score increased from 40/100 to 90/100,
visual analog scale score decreased from 75/100 to
30/100, and knee injury and osteoarthritis outcome
score for joint replacement indicated reduced stiffness

Figure 5. Intraoperative Figure 6. Intraoperative image

arthroscopy revealing medial  of arthroscopic meniscal repair.

meniscus tear.




and symptom severity. Patient-reported outcome mea-
sures pediatric scores reflected stable mental health
and improved quality of life. These findings suggest

a successful recovery with better joint function, pain
relief, and overall well-being.

DISCUSSION

This case highlights the challenges of diagnosing

and managing recurrent pediatric Baker’s cysts,
particularly when initial imaging is unclear. Unlike
adults, where cysts often result from degenerative
issues, pediatric cases are often idiopathic.>412 While
the exact mechanism remains unclear, it is possible
that repetitive microtrauma from sports could lead to
increased synovial fluid production, promoting cyst
formation in children.> Furthermore, sports-related
injuries, such as meniscal tears, can contribute to

the development of Baker’s cyst, as the increased
fluid production associated with these injuries may
lead to cyst formation.”®* This case emphasizes the
importance of conducting a comprehensive evaluation
for intra-articular pathology when initial imaging
studies are inconclusive and symptoms persist despite
conservative measures.

The patient’s MRI did not reveal any overt meniscal
tear, prompting an initial conservative management
approach.? While MRI is a valuable diagnostic tool, its
sensitivity in detecting subtle or small intra-articular
pathologies, such as meniscal tears, can be limited.

This limitation highlights the need for clinical vigilance,

a high index of suspicion, and consideration of further
diagnostic modalities, such as arthroscopy, when
symptoms persist despite normal imaging results.4”®
The arthroscopic procedure ultimately identified a
medial meniscus tear that had been missed on MRI,
underscoring the importance of direct visualization in
cases of diagnostic ambiguity.”

The presence of the meniscal tear likely led to chronic
joint inflammation and increased synovial fluid
production, which contributed to the formation and
recurrence of the cyst.® Repairing the meniscal tear
addressed the underlying cause of joint irritation,
effectively halting the cycle of fluid accumulation

and cyst formation.®? Ultimately, early and targeted
intervention can significantly improve outcomes and
quality of life for pediatric patients with recurrent
Baker’s cysts, especially when conservative treatments
fail and imaging findings are inconclusive.
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