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Case report

A 48-year-old man underwent rotator cuff repair
augmented with a Regeneten bio-inductive implant (Smith
& Nephew, Andover, MA, USA). At 4 months after the
procedure, an acute, massive swelling developed in the
subacromial space associated with intense pain. The patient
had no chills or fever, and the complete blood count showed
a normal white blood cell (WBC) count. The sedimentation
rate was normal, at 19 mm/h, but the C-reactive protein
level was abnormal, at 24.9 mg/L (normal level < 8 mg/L).
The finding of the rheumatoid factor test was negative.
Aspiration of the bursa revealed bloody, turbid fluid that
was submitted for cytologic analysis and Gram staining.
The cell count included a markedly elevated WBC count
(14,449 WBCs/uL, 54% neutrophils). Magnetic resonance
imaging (MRI) showed a healed rotator cuff tendon with
significant swelling with particulate debris in the
subacromial-subdeltoid bursa (Fig. 1 and Fig. 2). The par-
ticulate debris resembled rice bodies.

Because infection was suggested, the patient underwent
surgery to perform washout, débridement, and placement of
tubes for drainage. The material retrieved during the
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surgical procedure looked purulent, containing multiple
dense debris (Fig. 3). The patient received intravenous
antibiotics while final cultures were awaited. Both the
initial aspirate obtained in the office and the second aspirate
obtained at the time of surgery were held for 14 days. Both
failed to grow any organisms. With negative culture find-
ings, the antibiotics were stopped and the patient began
physical therapy. At 4 weeks, the swelling was completely
gone. The C-reactive protein level at 6 weeks’ follow-up
had normalized. At 3 months’ follow-up (7 months after
rotator cuff repair), the pain had nearly completely dis-
appeared and the patient had returned to work.

Discussion

The Regeneten implant has 3 essential components. The
implant itself is highly purified collagen made of bovine
tendon. It is made of collagen fibers processed to create a
highly oriented and highly porous collagen scaffold
cleansed of animal DNA."'> By incorporating onto the
host’s rotator cuff tendon, thickness is added and strain is
reduced.” Healing of the tendon is therefore thought to be
facilitated. The construct has 2 other parts. Staples made of
polyether ether ketone are used laterally on the patch to
hold it in place along the greater tuberosity. Polyether ether
ketone does not dissolve. However, allergic responses to
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Figure 1  Coronal image in patient with rice body formation
with bio-inductive collagen.

Figure 2  Axial image in patient with rice body formation with
bio-inductive collagen.

implants made of this material have been reported in the
literature.” '

The medial side of the implant is held in place with several
staples made of polylactic acid, a combination of both the L-
and D-isomers of lactic acid. At 4 to 6 months, the staples
begin to dissolve by a process of hydrolysis. The D-isomer
delays the reaction as a material made only of the L form of
lactic acid would dissolve more quickly. The process is usually
complete by 1 year (C. Van Kampen, personal communica-
tion). Regardless of the time to degradation, the process of
degradation is associated with a foreign body response that can
evoke an inflammatory reaction.” Reactions to implants and
suture material made of similar substances have been
researched and well reported in the literature.”'*'*'*' In a
case report on a rotator cuff repair by Sivaloganathan etal,'® a
suture anchor made of poly-L-lactic acid appeared to cause

Figure 3  Fluid from subacromial bursa in patient with rice body
formation with bio-inductive collagen.

severe inflammatory bursitis with rice body formation. They
termed the MRI appearance the “risotto sign.” Rice body
formation may result from de novo formation within the sy-
novial fluid."" Other authors have suggested that formation
occurs as a result of microinfarction of the synovium and
shedding, followed by fibrin encasement.” Formation of
multiple rice bodies with massive subacromial-subdeltoid
bursitis is an associated MRI finding in rheumatoid disease,
chondrocalcinosis, seronegative arthritis, and septic
conditions.”*'”'* Rice body formation simply occurring as a
result of chronic bursitis absent all the aforementioned con-
ditions has been reported.”'* All these conditions seem to have
inflammation as a common theme. In preliminary research
regarding use of the Regeneten bio-inductive implant, acute
bursal swelling did occur in 1 of 13 patients.' This patient was
treated with an arthroscopic washout. No rice bodies were
found, and the rotator cuff had healed. In a multicenter trial
involving use of this biological scaffold to treat partial cuff
tears, “‘significant bursal swelling” did develop in 1 of 33
patients at 3 months after implantation.'” No rice bodies were
reported in the MRI findings.

In this case report, multiple rice body-like particulate
debris was noted on MRI as well as within the fluid
retrieved at the time of washout. A T2 image showed iso-
intense nodules consistent with rice body formation. The
differential diagnosis of chondromatosis would have had a
different MRI appearance.® Eosinophils were absent in the
first aspirated fluid, which probably ruled out some type of
allergic phenomena. Infection was ruled out by negative
culture findings.

Conclusion

Augmentation of rotator cuff injuries with the Regeneten
bio-inductive implant has been shown to facilitate
healing'"'> and can be very useful in the surgeon’s
treatment of rotator cuff pathology. However, the
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potential for an acute and very painful inflammatory
phase exists during the course of recovery. Although the
exact cause of this severe inflammation remains un-
known, the timing might suggest some type of exag-
gerated host response during the degradation of the
polylactic acid staples. The potential for an acute, sig-
nificant painful phase in a patient’s recovery should be
part of the informed-consent process when using the
Regeneten implant.

Disclaimer

The author, his immediate family, and any research
foundations with which he is affiliated have not received
any financial payments or other benefits from any
commercial entity related to the subject of this article.
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