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Acute Osteomyelitis of the Humeral Head after Arthroscopic Rotator Cuff Repair
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A 57-year-old man who simultaneously underwent an operation for repair of rotator cuff and arevision operation
for nonunion of a Pilon fracture presented with osteomyelitis of the humeral head on the 19" day after surgery
due to MRSA (Methicillin-resistant Staphylococcus aureus) infection. Infection was controlled after administra-
tion of appropriate intravenous antibiotic therapy and performance of several surgical procedures. However, dev-
astating defects at the humeral head and the rotator cuff remained. No case of short term MRSA induced

osteomyelitis has been reported.

Arthroscopic rotator cuff repair showed satis—
factory clinical outcomes with less postoperative
complications compared to those of open repair.
Complication rate after arthroscopic rotator cuff
repair is reported 4.8~10.6% which includes
shoulder stiffness, infection, failure of the repair,
reflex sympathetic dystrophy and deep venous
thrombosis."” Among them, postoperative infec—
tion leaves a potentially devastating complication
when once occurred. Serious functional disorder
may result from fibrosis and destructive carti—
lagenous impairment after postoperative septic
arthritis, eventually making an early diagnosis
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and treatment very important. The most common
organisms which cause postoperative shoulder
infection are Staphylococcus epidermidis, Staphy—
lococcus aureus and Propionibacterium acne.””
Although Methicillin—resistant Staphylococcus
aureus (MRSA) is the most common pathogen of
community onset of sepsis, however, there has
been no documents regarding MRSA induced septic
arthritis after arthroscopic rotator cuff repair.” We
present an MRSA induced septic arthritis after
arthroscopic rotator cuff repair which lead to acute

osteomyelitis in a short period of less than 3 weeks.
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Case Report

A 57-year—old male visited emergency room
due to ankle injury after a fall from a 1.5 m
height. He was diagnosed as a Pilon fracture of
his left ankle and underwent open reduction and
internal fixation. There were no operative wound
complications while routine follow up visits. Two
months after open reduction and internal fixa—
tion, nonunion of left medial malleolus was
found and the patient was scheduled for revision
operation. However, he also complained persis—
tent left shoulder pain with limited range of
motion which started a few days after the previ—
ous accident. Despite aggravation of his shoulder
pain, the patient was treated conservatively with
oral NSAIDs. He had no history of shoulder joint
injection. Physical examination of left shoulder
revealed positive Jobe test and Hawkins test.
Range of motion of left shoulder was 100° for—
ward flexion, 30° external rotation and L4-5
vertebral level of internal rotation. The shoulder
MRI showed a full-thickness tear near the
insertion site of the supraspinatus tendon.
Arthroscopic rotator cuff repair was also

planned at the same day after the revision oper—

ation of the Pilon fracture. Preoperative evalua—
tion showed no recent history of any febrile
event, erythema or heating around the previous
operation site except mild tenderness on the
medial malleolus of the left ankle was present,
which was thought to be an inflammatory reac—
tion resulting from non—union. Medical history
of the patients was nonspecific, except a 10
year—history of hypertension. Blood count, ery—
throcyte sedimentation rate (ESR), C-reactive
protein (CRP) values and other laboratory tests
including electrolytes, liver and renal function
tests were within normal limits. Open reduction
and internal fixation with allogenous bone graft
was done for the non—union of the medial malle—
olus without any intraoperative complications.
No cultures or biopsy were performed for there
were no suspicious findings for infectious
nonunion on the previous surgical site. After
aseptic dressing and short leg cast application,
another proper preparation including aseptic
setting with lateral position for shoulder opera—
tion was done. Arthroscopic findings of left

shoulder revealed a medium sized full thickness
rotator cuff tear (20x15 mm) (Fig. 1A). Arthro-
scopic rotator cuff repair was performed using

Fig. 1. (A) Arthroscopic images showing medium sized (20 x 15 mm) full thickness tear at the tendinous portion of the
supraspinatus muscle, (B) Arthroscopic image after rotator cuff repair using transosseous equivalent technique.
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transosseous equivalent technique with 2 bio—
suture anchors (Spiralok 5.0 mm suture anchor;
Mitek, Raynham, MA, USA) and 2 knotless
anchors (Bio—PushLock: Arthrex, Naples, FL,
USA) without any complications (Fig. 1B). The
patient managed well until the postoperative
third day, however, showed erythematous
swelling only around the shoulder joint with
spiking fever over 38°C that lasted for 3 days in
spite of application of intravenous second gener—
ation cephalosporins and antipyretics. On labo—
ratory tests of the 7" day after surgery, white
blood cell count was elevated to 15,500/mm?® (nor—
mal range, 4,000 to 10,000/mm?®, ESR showed 61
mm/h (normal range, 0 to 28 mm/h) with a high—
ly elevated CRP level of 34.5 mg/dL (normal
range, 0 to 0.3 mg/dL). Under guidance of an
infectious disease specialist, antibiotics regimen
was changed to Tabaxin (4.5 g: tazobactam 0.5 g

Fig. 2. Ultrasonography after 7" day of the arthroscopic rota-
tor cuff repair showing fluid collection in the subdeltoid
bursa extending to the joint space.
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+ piperacillin 4 g), on the 6™ day for 3 days.
Fluid collection in the subacromial space and
glenohumeral joint was confirmed by ultra—
sonography on the 8" day (Fig. 2). Arthroscopic
debridement with irrigation was carried out on
the same day after ultrasonographic examina—
tion, under suspicion of septic arthritis (Fig. 3).
Arthroscopic findings revealed that increased
turbid synovial fluid and synovitis, but repaired
tendon was well preserved and no bony or carti—
laginous destruction was found. Intraoperative
fluid culture and biopsy of the tissue was done
through posterior portal. After the arthroscopic
surgery, empirical Vancomycin was planned to
additionally apply, however, patients had reacted
allergic response to Vancomycin. Teicoplanin
(400 mg) was additionally applied with Tabaxin
for 3 days and later on Tabaxin was discontinued
due to culture results of MRSA with proper
guidance of an infectious disease specialist.
Surgical drainage was removed and tip culture
was done on the 6" day after arthroscopic
surgery. However, fever recurred at the 11th day

Fig. 3. Arthroscopic image at 7" day of the arthroscopic rota-
tor cuff repair showing turbid fluid collection in the subacro-
mial space which was found in septic arthritis.
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after the second surgery and the CRP was re—
elevated from 2.56 mg/dL to 4.03 mg/dL. Cul-
ture result of the drainage tip also showed
remaining MRSA. Shoulder MRI was performed
to find out the cause of relapse of symptoms.
T1-weighted coronal and axial MRI of the shoul—
der demonstrated a joint effusion and contrast
enhancement in the humeral head, especially
around the greater tuberosity and adjacent mus—
cle, and it was correspond to osteomyelitis on
the greater tuberosity of the humerus with
remaining myositis of the rotator cuff and the
deltoid muscle (Fig. 4). At 12" day after the sec—
ond surgery, open debridement of greater
tuberosity and humeral head were done without
arthroscopic evaluation. Turbid fluid collection
with granulation change of the tissue around the
great tuberosity was found. Repaired
supraspinatus tendon was not noticeable due to
dissolution, and loosening of the suture anchors
was found. Removal of the suture anchors and
massive irrigation with debridement was done,
And Vancomycin (2 g) cement bead inserted in
the glenohumeral joint, subacromial space and

proximal humerus to prevent recurrence. There

Fig. 4. Shoulder MRI showing osteomyelitis of the greater tuberosity of the humerus and myositis of the rotator cuff and the
deltoid muscle on (A) oblique-corona view and (B) axia view.
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was no change in antibiotics regimen (total peri—
od of 6 weeks and 5 days of intravenous
Teicoplanin, 400 mg). On the meantime, daily
dressing and closed observation for the left
ankle was done showing no sign for infection,
stitch out and short leg cast change was done on
routine schedule. Surgical drainage was removed
and drainage tip culture was done on the 10" day
after antibiotic cement bead insertion. On the
basis of afebrile post—operative condition and
negative culture results, bead removal was done
at 3 weeks after open debridement with a 2 cm
incision under regional anesthesia without any
additional debridement or manipulation on rup-—
ture site. ESR and CRP value normalized to 35
mm/h and 0.25 mg/dL, respectively at the 3"
week after the last operation. During a 3—year—
follow up period, there was no infectious sign
clinically and laboratory tests showed normal
range. However, there remains a defect of
humeral head and a large rotator cuff tear with
a limited range of motion (Fig. 5). His active for—
ward flexion is 100°, external rotation 30°, and
internal rotation L3 at last follow—up visit.

Although there remains limitation in range of
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motion of the shoulder joint, the patient has lit—
tle discomfort in daily living. Reverse total
shoulder arthroplasty is planned to be done later
as the patient is not yet in an age indicative for
reverse total shoulder arthroplasty.

Discussion

Infectious complication is uncommon after
arthroscopic rotator cuff repair with a lower rate
in arthroscopic procedures reported 0.04~0.23%,
compared to those of open and mini—open pro—
cedures reported 0.27~1.9%.*° There are some
preoperative predisposing factors for shoulder
septic arthritis including acupuncture which is
popular in Asian culture, corticosteroid injection
and medical disease such as diabetes mellitus or
immune suppression state.” However, this
patient had no history of acupuncture on the
shoulder, medical history susceptible to infection

such as diabetes. Preoperative positive infectious

-

Fig. 5. A plain radiograph of left shouider at last follow-up
visit showing bone destruction at the lateral portion of the
humeral head.
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sign or infection—suspicious preoperative blood
tests were not found in this patient. Additionally
for postoperative pain management he had not
undergone indwelling intra—articular catheteri—
zation with infusion pump of bupivacaine which
is suspected to induce chondrolysis following
arthroscopic shoulder operation.?

However unlike other septic arthritis of the
shoulder, this patient underwent combined sur-—
gical procedure for the non—union fracture of
medial malleolus, before arthroscopic rotator
cuff repair at the same day. Although there were
no suspicious infection sign at the ankle on pre—
operative physical exams and laboratory tests,
we presume that there might have been an
undetected low grade infection which might had
contributed both to the non—union of the frac—
ture site and the postoperative shoulder infection
in a hematogenous manner, in spite of appropri—
ate preoperative and intraoperative antimicrobial
prophylaxis following the Centers for Disease
Control and Prevention (CDC) guidelines.”
Therefore, leading us to consider an optimal
arthroscopic procedure to be delayed after a
previous complicated operation, especially when
there is a possibility of underlying undetected
infection such as fracture—nonunion as in this
case. Additionally there are possibilities of the
long operation time in spite of intraoperative
antibiotics according to CDC guidelines that
contributed to the infection of our patient.

As for postoperative infectious symptoms after
arthroscopic rotator cuff repair, patients present
symptoms such as increased shoulder pain,
wound drainage, erythema around the wound at
approximately 4 to 6 weeks after surgery.”
Patients showed less constitutional symptoms
like fever and chills and laboratory test showed
less sensitivity in ESR elevated in 60% and CRP
level elevated in 50%. However, this patient pre—
sented pain and erythema around the shoulder
associated with high fever, leukocytosis and ele—
vated ESR, CRP within a week and eventually
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abruptly progressed into osteomyelitis within 3
weeks after arthroscopic surgery. This difference
in clinical presentation as for fever and labora—
tory tests seemed to be a consequence from dif—
ferent pathogen. A similar presentation is found
in a case of a MRSA septic arthritis after 5 days
of anterior cruciate ligament reconstruction with
febrile presentation and elevated ESR and CRP
levels."” We consider an early bacterial culture
from joint aspirations is mandatory when
patients present early infectious presentations
such as fever and elevated ESR and CRP level,
because early initiation of MRSA sensitive
antibiotics is important for preventing devastat—
ing results from septic arthritis.

According to Kwon et al.” retention of the
suture anchors had not interfere clinical results in
the success of bacterial eradication. However, the
remained suture anchor with suture strands
inside the humeral head after the first arthro—
scopic debridement possibly might accelerate
osteomyelitis of the humeral head. As in this case,
osteomyelitis and bone defect at the posterior
aspect of the humeral head around the previous
bio—suture anchor site, may support this possibil—
ity. Although due to lack in data related to the
relationship of infection and bone anchor reten—
tion, anything that could be a reservoir for the
pathogen should be removed for efficient infection
control and improved postoperative outcomes.

In conclusion, combined operation can be one
of predisposing factor for septic shoulder arthri—
tis in patients who underwent recent operation
with complications. Septic arthritis at the shoul—
der joint due to MRSA is possible when a patient
demonstrated early infectious symptoms and
elevated laboratory tests postoperatively. Prompt
diagnosis and early antibiotic administration fol—
lowing a removal of devices such as suture
anchors are considered to prevent both postop—
erative septic arthritis and osteomyelitis.
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