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Case report

Micro-fragmented adipose tissue for treatment of 
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Summary
adipose-derived therapies have increased in popularity 
for treatment of painful orthopaedic conditions, such 
as osteoarthritis. We report the passage of fat into a 
Baker’s cyst after injection of micro-fragmented adipose 
tissue in a patient with bilateral knee arthritis. Following 
fat grafting, the patient required drainage of fatty fluid 
from within the Baker’s cyst on multiple occasions. 
approximately 3 months postprocedure, she began to 
notice an improvement in her knee pain with no further 
recurrence of pain or swelling from her Baker’s cyst.

BaCkground
Osteoarthritis (OA) of the knee is one of the most 
common joints affected by joint degeneration. 
Although OA is a biomechanical process involving 
slow deterioration of the articular cartilage, there is 
also a biochemical process that mediates the patho-
logical changes within the joint. Treatment for 
knee osteoarthritis primarily focuses on symptom 
control, with knee replacement as alternative 
when those interventions are unsuccessful. Current 
recommendations from the American Academy of 
Orthopaedic Surgeons for treatment of arthritis 
include weight loss for body mass index greater than 
25, physical therapy, gentle pain relievers and occa-
sional steroid injections.1 There have been recent 
developments involving the use of novel therapies 
to treat OA, some involving the use of human 

cells and tissues, both autologous and allogeneic. 
Such cell-based therapies have been shown to have 
osteogenic and chondrogenic potential and thus 
theoretical promise for treatment of degenerative 
joint disease. Other therapies such as platelet-rich 
plasma and fat grafting employ extracellular modal-
ities to treat joint pain. Several studies have been 
published detailing possible mechanisms whereby 
such cell-based and extracellular treatments induce 
therapeutic responses by immunomodulatory, para-
crine and trophic pathways.2–4 The adipose tissue 
is a desirable source of mesenchymal stromal cells 
(MSCs) due to large quantities of MSCs, tissue 
abundance and feasibility in collection.5 6 Because 
of theoretical regenerative capacity and potential 
to mediate the biochemical process associated with 
OA, adipose-derived cell procedures have become 
increasingly popular for orthopaedic conditions 
such as OA.7–12 Therapies using adipose tissue to 
treat OA include simple fat transfer, enzymati-
cally digested stromal vascular fraction containing 
MSCs and culture-expanded adipose-derived stem 
cells. Micro-fragmented devices are commercially 
available and are approved by the Food and Drug 
Administration for use in fat grafting in ortho-
paedics, but little has been studied with respect 
to outcomes or complications. Nevertheless, such 
minimally invasive surgical procedures are increas-
ingly being used to treat joint pain from degenera-
tive joint disease. We report an unusual finding after 
injection of micro-fragmented adipose tissue into a 
patient with bilateral knee OA and Baker’s cyst.

CaSe preSenTaTion
A 65-year-old woman with a history of bilateral 
knee OA and a symptomatic Baker’s cyst of the 
left knee presented for treatment. The Baker’s cyst 
had required prior ultrasound-guided drainage on 
more than one occasion. She had previously used 
standard, conservative therapies for OA, including 
physical therapy, anti-inflammatories, as well as 
corticosteroid and hyaluronic acid. Over time, 
these were of declining benefit. The patient sought 
alternative pain-relieving treatment strategies and 
elected to proceed with micro-fragmented lipoaspi-
rate injection of her bilateral knees as part of a 
concomitant abdominoplasty, using a proprietary, 
commercially available closed loop sterile collec-
tion and processing system. Preoperatively, on the 
day prior to her procedure, approximately 40 mL 
of synovial fluid was aspirated from a symptom-
atic multiloculated Baker’s cyst on her left knee 
using ultrasound guidance. The aspiration was 

Figure 1 Aspiration of symptomatic multiloculated 
Baker’s cyst on the left knee using ultrasound guidance; 
approximately 40 mL of synovial fluid was aspirated.
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uncomplicated and helped relieve pain and swelling in the popli-
teal fossa as it had for her in the past (figure 1).

On the day of the procedure, the patient was positioned 
supine and was under general anaesthesia as part of a concom-
itant abdominoplasty. She was prepped and draped in the usual 
fashion. The bilateral knees were exposed and prepped. Relevant 
landmarks of the abdomen and flank were demarcated bilater-
ally. An 11 blade scalpel stab wound incision to puncture the skin 
was performed on each side. Harvest of the adipose tissue was 
performed using a blunt-tipped 14-gauge cannula (Wells Johnson 
Infiltration System and Cannula) to infuse a solution of normal 
saline, lidocaine and epinephrine in a fan-shaped fashion. Once 
satisfactory tumescence was achieved, the solution was allowed 
to set within the adipose tissue for 15 min.

A 20 mL VacLock syringe attached to an 11-gauge lipoaspi-
ration needle was subsequently used in a fan-shaped fashion to 
aspirate a total of 200 mL combined adipose tissue and tumes-
cent solution under sterile condition. The resulting product 
was subsequently transferred to an additional sterile syringe 
for transfer to a disposable sterile kit, where it was processed 
mechanically with sterile saline and mechanical bearings, 
producing approximately 14 mL of micronised nanofat to be 
injected into the affected knees.

The left knee was sterilely prepped and draped. Under contin-
uous ultrasound guidance, using sterile technique, the suprapa-
tellar pouch was identified in the anterior distal thigh deep to 
the quadriceps tendon. One percent lidocaine without epineph-
rine was used to anaesthetise the skin and subcutaneous tissue. 
At a frequency of 10 MHz, using an 18-gauge needle, 2 mL of 
synovial fluid was aspirated. Seven millilitres of the micro-frag-
mented adipose product  were subsequently injected into the 
suprapatellar pouch of the knee under ultrasound guidance with 
the needle in plane.

The procedure was subsequently repeated on the contralateral 
side, although no fluid was present on the right knee, and there-
fore no synovial fluid aspiration was performed. There were no 
complications during the surgical procedure. A sterile dressing 
was applied. Both the harvest site and the patient’s injection sites 
were bandaged. The patient was instructed on standard postpro-
cedure protocol.

ouTCome and Follow-up
Approximately 1 week following her procedure, the patient 
reported worsening swelling of both her knees and calves 
bilaterally with associated discomfort. Her physical examina-
tion demonstrated good range of motion, and normal motor 
bulk, tone and stability with evidence of a small effusion, but 
no erythema or warmth. Her calf was swollen and tender bilat-
erally, but duplex ultrasound examinations were negative for 
deep venous thrombosis. Diagnostic musculoskeletal ultrasound 
revealed evidence of large, complex, multiloculated Baker’s cysts 
with mixed areas of anechoic and hyperechoic signals within the 
cyst. The hyperechoic regions were well defined and had the 
appearance of adipose tissue inside the hypertrophied cyst walls. 
A long-axis view of the cyst demonstrated ballotable fat graft 
contained within the cyst walls (videos 1 and 2). Figure 2 depicts 
the right knee Baker’s cyst in sonographic long axis, and figure 3 
shows the left knee Baker’s cyst in short axis with evidence of fat 
graft within the cyst.

Under ultrasound guidance, approximately 25 mL of sero-
sanguinous and fatty fluid was removed from the left Baker’s 
cyst. Figure 4 shows an image of the aspirate, a combina-
tion of straw-coloured synovial fluid and blood-tinged, fatty 

micro-fragmented adipose tissue. Eight millilitres of similar 
aspirate were recovered from the right knee. The patient 
reported an improvement in her symptoms for approximately 
1 week, followed by recurrence of swelling and pain bilater-
ally. On repeat sonogram, she continued to have evidence of 
fat graft within her bilateral Baker’s cysts, and subsequently 15 
and 10 mL of serosanguinous fluid were aspirated from the left 
and right knees, respectively. The patient once again did well 
for 1 week, with recurrence only in the left leg while the right 
knee had dramatically improved. An additional 15 mL of fluid 
was once again removed from her left knee with persistent 
evidence of fat graft within her Baker’s cyst, although some 
overall decrease in the appearance. The patient was re-exam-
ined 8 weeks post fat graft with only 5 mL of fluid aspirated 
for her left knee. At her 12-week follow-up, she reported an 
overall improvement in her knee pain and function without 
any additional symptoms from her Baker’s cyst.

diSCuSSion
Novel interventional procedures are continually being attempted 
to ameliorate pain and symptoms from OA. Early attempts at 
fat grafting show some initial promise.6 13 Current thinking 

Video 1 Long-axis view of the cyst with ballotable fat graft contained 
within the cyst walls. 

Video 2 Long-axis view of the cyst with ballotable fat graft contained 
within the cyst walls.
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regarding the efficacy of a fat transfer procedure lies both in 
a theoretical biochemical amelioration of the arthritic intrasy-
novial environment along with any additional biomechanical 
benefit from the graft material itself. Such theoretical mecha-
nisms of action would presume the graft to be most beneficial 
when retained within the joint itself.

A popliteal cyst, commonly referred to as the Baker’s cyst, 
is a distention of synovial fluid into the posterior aspect of 
the knee joint capsule associated with an overproduction of 
synovial joint fluid.14 A weakening of the joint capsule at the 
gastrocnemius and semimembranosus bursa can allow commu-
nication between the joint and bursa.15 Some patients with 
Baker’s cysts can be asymptomatic, while others experience 
knee pain and swelling. Drainage of excess synovial fluid for 
symptomatic relief is sometimes performed.14 The prevalence 
of Baker’s cysts is not well known in OA, although the use of 
ultrasound has simplified its evaluation and diagnosis.16 The 
authors theorise the preprocedural presence of a popliteal 
cyst allowed for the passage of the fat graft directly from the 
suprapatellar pouch into the cyst. Additionally, not only might 
a passage of the graft from the suprapatellar pouch into the 
popliteal cyst blunt the beneficial response of the graft in the 
knee joint, but quite possibly cause pain in the popliteal fossa 
and calf as well. More investigation into the effects of such 
procedures is warranted in those patients who might be at risk 
for recurrent popliteal cysts.
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Figure 2 Right knee Baker’s cyst in sonographic long-axis view.

Figure 3 Left knee Baker’s cyst in short axis with evidence of fat graft 
within the cyst.

Figure 4 Image of the Baker’s cyst aspirate, a combination of straw-
coloured synovial fluid and blood-tinged, fatty micro-fragmented 
adipose tissue.

learning points

 ► While adipose cell-based therapies are increasingly available 
for treatment of orthopaedic conditions, there has been little 
reported with regard to outcomes or complications.

 ► Patients with knee osteoarthritis can develop Baker’s cysts, 
although the prevalence is not well studied.

 ► We describe a case in which adipose tissue travelled from the 
suprapatellar pouch into a Baker’s cyst, requiring drainage for 
symptomatic relief.

 ► Providers may wish to make a preprocedural survey of the 
popliteal fossa for presence of Baker’s cysts and exercise 
caution when choosing a fat grafting procedure into the 
affected knee.
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