CASE REPORT

Septic Arthritis of the Native Shoulder in a Healthy Adult

ABSTRACT

Septic arthritis of the native shoulder joint is a rare condition that can lead to
serious sequelae, including death, if not treated acutely. Septic arthritis should
be considered in patients presenting with joint pain and decreased range of
motion when an alternate diagnosis is not readily apparent. In the absence of
known risk factors, septic arthritis is exceedingly rare. Although uncommon,
spontaneous septic arthritis can occur in an otherwise healthy patient as there
are reports documented in the literature. Here we report one such case in the
glenohumeral joint of a healthy 62-year-old woman. We explore the etiology,
diagnostic steps, management, and sequelae of spontaneous septic glenohu-

meral arthritis in an otherwise healthy patient, as well as review the literature.

Septic arthritis of the native glenohumeral joint is a rare condition with serious se-
quelae if not diagnosed and treated appropriately. Overall, the incidence of septic ar-
thritis has been reported as 4-10 per 100,000 patient-years per year with approximately
11% of cases resulting in death."” Common signs and symptoms include acute joint
pain, edema, and decreased range of motion, similar to the findings of an acute rotator
cuff tear or calcific tendinitis. Erythema, fever, and general malaise may also be present
and are key distinguishing factors from other sources of acute pain. Additionally, there
are well-documented risk factors for septic arthritis including age over 80, diabetes,
prosthetic joint, joint surgery, skin infection, intravenous drug use, alcoholism, prior
joint injection, rheumatoid arthritis, and other joint pathology."** In the absence of
risk factors, glenohumeral septic arthritis is rare as it is more commonly observed in an
older, immunocompromised population.’'” Here we present a curious case of a woman
who experienced an acute onset of shoulder pain with confirmed septic arthritis of her
native shoulder in the absence of any risk factors.

CASE

A 62-year-old female presented with eight days of diffuse, achy right shoulder pain that
developed during what she described as vigorous gardening. She experienced a gradual
increase in pain, with subsequent progressive loss of motion.

In the week prior to presentation to the orthopaedic surgery service, an ultrasound-guid-
ed aspiration and complete blood count (CBC) were ordered by her primary care provider
(PCP). The CBC revealed a white blood cell (WBC) count of 11.39 x 109/L. When the pa-
tient did not attend the aspiration appointment and returned for follow-up with her PCP
six days later with worsening symptoms, an urgent referral to orthopedics was scheduled.

On presentation to the orthopedist, she was afebrile with stable vital signs. Range of
motion and strength of the shoulder were severely limited due to pain. The shoulder was
edematous, but no erythema was appreciated and the extremity was neurovascularly intact.
She reported no prior shoulder injuries or operations. Her medical history was notable for
osteoarthritis of the knees and hips status post bilateral hip replacements. She was not on
immunosuppressive medications.

Radiographs revealed no significant pathology, with slight depression of the humeral
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head (Figure 1). The patient underwent a magnetic reso-
nance arthrogram (MRA) to evaluate for rotator cuff pa-
thology, during which time simultaneous joint aspiration
was performed. Initial attempt at aspiration did not reveal
any fluid, so the procedure continued with contrast injec-
tion. Upon re-aspiration, nine milliliters of cloudy fluid were
obtained that grew methicillin-susceptible Staphylococcus
aureus (MSSA) within forty-eight hours. Consistent with
septic arthritis, the MRA revealed joint debris, edema in the
musculature, and abnormal signal in the subcoracoid bursa.
Tears of the supraspinatus, infraspinatus, and subscapularis
muscles were also identified (Figure 2).

Once cultures returned, the patient was immediately
started on oral cefalexin and admitted for arthroscopic ir-
rigation and debridement three days after the MRA. Find-
ings at the time of surgery included diffuse synovitis and
fibrinous debris within the joint, subacromial synovitis, high
grade tearing of the biceps tendon, and a large rotator cuff
tear. Irrigation and debridement, synovectomy, biceps tenot-
omy, and subacromial bursectomy were performed.

The following day, her WBC count was 11.27K/uL and
blood cultures demonstrated no growth at five days. Labs
two days after surgery revealed a C-reactive protein (CRP)
of 111.9 mg/L, erythrocyte sedimentation rate (ESR) greater
than 140 mm/h, and WBC count declined to 8.96K/uL. She
was discharged with a PICC line and received six weeks of
penicillin, followed by ten days of oral cefalexin. Labs trend-
ed down and were normal at two months with the exception
of a mildly elevated ESR of 23 mm/h. Approximately 3.5
months after surgery the patient was doing well, although
reporting lingering weakness that was attributed to her mas-
sive rotator cuft tear.

DISCUSSION

In this case presentation, the onset of pain and loss of
motion were initially concerning for rotator cuft injury, ad-
hesive capsulitis, or calcific tendinitis, though symptoms
seemed out of proportion. Joint pain (85% sensitivity) and
swelling (78% sensitivity) are the most sensitive indicators
of septic arthritis, though they lack specificity as they give
rise to a large differential of intra- and extra-articular pa-
thologies.>* However, with an elevated WBC count, septic
arthritis could not be excluded despite the patient’s lack of
risk factors. Of note, the patient remained afebrile through-
out the incident. This is not unusual, as Cleeman et al. and
Duncan et al. reported fever in just 17% and 42% of patients
with glenohumeral septic arthritis, respectively.*®

Fluid culture and gram stain remain the gold standard for
diagnosing septic arthritis;* therefore, arthrocentesis was
performed with MRA so appropriate treatment could be ini-
tiated if indicated. For septic arthritis in general, Weston et
al. identified positive synovial fluid cultures in 67% of cases.”
In cases of septic glenohumeral arthritis, positive synovial
fluid cultures have been reported in 68% to 89% of cases.”
Further synovial fluid analysis, such as cell count with dif-

H[clVH-R BN X-ray of the shoulder on presentation to the PCP

No significant pathology demonstrated. However, it was noted that
the humeral head appeared depressed, indicative of an effusion.

HICIVI: {2 MRA revealed full-thickness tears of the

supraspinatus and infraspinatus, interstitial
tears of the infraspinatus and subscapularis.

Joint debris, heterogeneous signal in the subcoracoid bursa,
and edema was also noted. A coronal T2-FS sequence image is
presented here.
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ferential and crystal examination, may be helpful in differentiat-
ing infectious and crystal-induced arthropathies."** Higher WBC
counts and polymorphonuclear cells over 90% are suggestive of
septic arthritis.>* The average reported synovial WBC count in
glenohumeral septic arthritis ranges from 110,988° to 138,800°.
Due to a low suspicion for infection in this case, these tests were
not conducted as the results would not have changed management
without supporting cultures.

ESR, CRP, and peripheral WBC count are typically elevated
in septic arthritis, but they lack specificity and are most useful
as a way to measure effectiveness of treatment by analyzing their
trends.! Previous reports on glenohumeral septic arthritis note av-
erage ranges of WBC count from 10.5 to 13 x 109/L, ESR from 66
mm/h to 98 mm/hr, and CRP from 83 mg/L to 134 mg/L.5,5%'
Imaging is seldom helpful as radiographs are often normal, while
MRI may show non-specific inflammation."* Depression of the
humeral head, consistent with an effusion, was evident on radio-
graphs here. Contrarily, rotator cuff tears typically result in superi-
or translation of the humeral head."!

The etiology of infection in this patient remains unknown, but
was likely hematologic. Despite a hematogenous origin, blood cul-
tures may remain negative as Weston et al. reported positive syno-
vial fluid and blood cultures in only 24% of cases of septic arthri-
tis.> Hematogenous spread is most likely in immunocompromised
patients.! Alternate routes include direct inoculation or spread of
local infection,"* however the patient did not report trauma and
there was no indication of soft tissue infection or osteomyelitis.
In their series, Cleeman et al. noted that only 52% of patients with
glenohumeral septic arthritis had an alternate source of infection.
Despite a lack of reported source of infection, the infectious dis-
ease team did not deem further workup necessary in this case.

Treatment for septic arthritis entails broad antibiotic coverage
after appropriate cultures are obtained, with targeted treatment
once positive cultures with sensitivities are reported.™* Of the
non-gonococcal pathogens, staphylococcus is the most common
cause of septic arthritis. This is followed by streptococcus, with oth-
er bacteria characteristic of certain populations."** This is consis-
tent with reports specific to glenohumeral septic arthritis that iden-
tify staphylococcus as the most commonly found pathogen.>”*!°

Immediate irrigation and debridement is crucial, with both
open and arthroscopic approaches accepted."** Biceps tenotomy
was also performed in this case as a high grade tendon tear was
identified intraoperatively, and if left intact may have provided a
nidus for continued bacterial growth. The reoperation rate for sep-
tic arthritis of the shoulder after initial arthroscopic debridement
has been reported at 26%° and 32%”.

Interestingly, the patient did not report shoulder weakness or
pain prior to the initial onset of symptoms while gardening. This
raises the question of the relationship between the patient’s rotator
cuff tear and infected shoulder. The destructive and inflammatory
processes associated with septic arthritis may have resulted in an
acute tear, or extended a chronic tear. Alternatively, she may have
first sustained a rotator cuff tear that predisposed her to infection.
Other reports have noted the increased incidence of the rotator
cuff tears with septic arthritis, however the exact relationship
remains unclear.”® Not surprisingly, patients with intact rotator

cuffs likely have better functional outcomes, though whether this
reaches statistical significance has not been reported.®'°

To our knowledge, there are only two prior case reports of spon-
taneous septic arthritis in the native shoulder of a patient lacking
risk factors.'>" Griffin et al. identified a 54-year-old female with
shoulder pain and decreased range of motion. Although well at
presentation, within a few hours she became febrile with an elevat-
ed WBC count, CRP, and ESR. Cultures were positive for MSSA,
requiring two operations for irrigation and debridement. She was
discharged on intravenous antibiotics without follow-up report-
ed.”? Hotuno et al. reported on a healthy 47-year-old male with
bilateral glenohumeral septic arthritis. In addition to pain and de-
creased range of motion, he presented with fever, chills, tachycar-
dia, and a systolic blood pressure of 90 mmHg. WBC count and
CRP were both elevated, with aspirate and blood cultures positive
for Staphylococcus aureus. Five months after two operations and a
course of antibiotics, he regained almost full motion."

Other studies have documented spontaneous septic arthritis of
the native shoulder treated surgically, however they include some
patients with comorbidities and risk factors. In a series by Abdel
et al,, of fifty native shoulder infections treated arthroscopically
at an average age of 66-years-old, 57% of patients were immuno-
compromised, 8% had a prior injection, and 4% had prior surgery.
Mortality at one year was 17%.” Duncan et al. reported on nineteen
cases of primary glenohumeral septic arthritis, with comorbidities
noted in 47% of patients and an average age of 75.5-years-old.® In
a report by Jeon et al. on nineteen patients at an average age of
59-years-old with septic arthritis of the shoulder, 68% had an un-
derlying illness and 79% had prior needle insertion. UCLA score
was 26 at average 16.4 months follow-up.” Klinger et al. discussed
twenty-three infected shoulders (twenty-one patients) that were
treated with surgery. Patients were an average age of 63.7-years-
old, 35% had a prior injection, and 65% had an underlying dis-
ease. At average 35.3 months follow-up, pain had improved from
8.1 to 2.9 out of 10 and Constant score was 73.° Cleeman et al.
reported on twenty-two patients (twenty-three shoulders) with
glenohumeral septic arthritis. In their cohort, the average age
was 61-years-old, 87% had additional comorbidities, and 17% of
patients had an injection. Unlike the previously mentioned stud-
ies where all patients were treated surgically, 48% in this study
underwent repeat aspirations.’ Similarly, Leslie et al. reported on
eighteen patients with glenohumeral septic arthritis, of which
three patients were treated with aspiration while the rest received
operative management. At an average age of 65-years-old, 94% of
the patients had a serious comorbidity and 44% had prior needle
insertion. Ten patients had a poor outcome defined as either death
or no active motion at average 2.6 year follow-up.”

In conclusion, we describe the case of an otherwise healthy pa-
tient presenting with shoulder pain and weakness who was found
to have septic arthritis of her native shoulder in the absence of any
known risk factors. Initial key findings were pain out of proportion
to alternate diagnoses, a radiographically evident effusion, and a
slightly elevated WBC count. Though rare, septic arthritis should be
considered in similar cases in order to avoid serious and potentially
fatal consequences. While the documented risk factors do increase
the likelihood of infection, their absence does not exclude it.?

86 THE ORTHOPAEDIC JOURNAL AT HARVARD MEDICAL SCHOOL



Septic Arthritis of the Native Shoulder in a Healthy Adult

REFERENCES

1. Mathews CJ, Weston VC, Jones A, Field M, Coakley G. Bacteri-
al septic arthritis in adults. Lancet. 2010 Mar 6;375(9717):846-55.
doi: 10.1016/S0140-6736(09)61595-6.

2. Weston VC, Jones AC, Bradbury N, Fawthrop F, Doherty M.
Clinical features and outcome of septic arthritis in a single UK
Health District 1982-1991. Ann Rheum Dis. 1999 Apr;58(4):214-9.

3. Margaretten ME, Kohlwes J, Moore D, Bent S. Does this adult
patient have septic arthritis? JAMA. 2007 Apr 4;297(13):1478-88.

4. Wang DA, Tambyah PA. Septic arthritis in immunocompe-
tent and immunosuppressed hosts. Best practice & research. Best
Pract Res Clin Rheumatol. 2015 Apr;29(2):275-89. doi: 10.1016/j.
berh.2015.05.008. Epub 2015 Jun 16.

5. Abdel MP, Perry KI, Morrey ME, Steinmann SP, Sperling JW,
Cass JR. Arthroscopic management of native shoulder septic
arthritis. J Shoulder Elbow Surg. 2013 Mar;22(3):418-21. doi:
10.1016/j.jse.2012.05.033. Epub 2012 Jun 27.

6. Cleeman E, Auerbach JD, Klingenstein GG, Flatow EL. Septic
arthritis of the glenohumeral joint: a review of 23 cases. ] Surg
Orthop Adv. 2005 Summer;14(2):102-7.

7. Leslie BM, Harris JM, 3rd, Driscoll D. Septic arthritis of the
shoulder in adults. ] Bone Joint Surg Am. 1989 Dec;71(10):1516-22.

8. Duncan SF, Sperling JW. Treatment of primary isolated shoul-
der sepsis in the adult patient. Clin Orthop Relat Res. 2008
Jun;466(6):1392-6. doi: 10.1007/s11999-008-0213-8. Epub 2008
Mar 18.

9. Jeon IH, Choi CH, Seo JS, Seo KJ, Ko SH, Park JY. Arthroscopic
management of septic arthritis of the shoulder joint. ] Bone Joint
Surg Am. 2006 Aug;88(8):1802-6.

10. Klinger HM, Baums MH, Freche S, Nusselt T, Spahn G, Steckel
H. Septic arthritis of the shoulder joint: an analysis of manage-
ment and outcome. Acta Orthop Belg. 2010 Oct;76(5):598-603.

11. Eajazi A, Kussman S, LeBedis C, et al. Rotator Cuff Tear Ar-
thropathy: Pathophysiology, Imaging Characteristics, and Treat-
ment Options. AJR Am ] Roentgenol. 2015 Nov;205(5):W502-11.
doi: 10.2214/AJR.14.13815.

12. Grithin PL, Griffin GD, Simon EL. Spontaneous septic arthritis
in a patient without trauma, coinfection, or immunosuppression.
Am ] Emerg Med. 2013 Nov;31(11):1623.e3-4. doi: 10.1016/].
ajem.2013.06.029. Epub 2013 Sep 21.

13. Hotonu SA, Khan S, Jeavons R. Bilateral shoulder septic ar-
thritis in a fit and well 47-year-old man. BMJ Case Rep. 2015 Nov
20;2015. pii: ber2015211406. doi: 10.1136/bcr-2015-211406.

Volume 17 June 2016 87



