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Gemella morbillorum is a gram-positive coccus that is part of the normal microbiota of the human oral cavity and
gastrointestinal tract. It is an opportunistic pathogen that can cause invasive infections, including septic arthritis.
Septic arthritis caused by Gemella morbillorum is relatively rare, but when it occurs, it can lead to severe joint
damage and other complications if not promptly diagnosed and treated. Here, we report a case of recurrent septic
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Introduction

Gemella morbillorum is a facultative anaerobic gram-
positive coccus. Discovered by R. Tunnicliff in 1917, it
was first named Diplococcus morbillorum, then renamed
Peptostreptococcus morbillorum, and subsequently Pep-
tococcus morbillorum, Streptococcus morbillorum, before
being officially designated as Gemella morbillorum in
1988 [1, 2]. As an opportunistic pathogen, it is generally
found in the oral and gastrointestinal tracts of healthy
humans and can cause conditions such as endocarditis,
brain abscesses, and mediastinal abscesses in humans [3,
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4]. Gemella morbillorum has been frequently reported to
be resistant to penicillin [5].

In 1993, Omran et al. reported the first case of hema-
togenous pyogenic bone infection involving the bones
and joints caused by Gemella morbillorum [6]. According
to a recent systematic review, bone and joint infections
caused by Gemella morbillorum have been observed in
the knee joint, thoracolumbar spine, hip joint, wrist joint,
and prosthetic joint [7]. We report a rare recurrent case
to highlight the importance of considering Gemella mor-
billorum in septic arthritis, particularly in patients with
underlying joint disease. These findings also underscore
the importance of appropriate surgical therapy in the
management of these infections.

Case report

A 65-year-old man with chronic right shoulder pain and
swelling came to our clinic. He first came to our clinic
and reported a 5 cm*4 cm tumor on the right shoulder.
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The patient presented with chronic pain and swell-
ing but no fever or other sport symptoms. Four months
before he came to our hospital, he underwent a right arm
2 ¢cm*2 cm muscular tumor excision, and a pathology
report indicated chronic suppurative inflammation. He
also went to the dental clinic for cavity treatment.

We performed an MRI examination, which revealed
humeral head destruction and periarticular abscess for-
mation (Fig. 1). Blood tests showed WBC (11.9x109/L),
CRP (124.1 mg/L), ESR (68 mm/h), IL-6 (69.02 pg/ml)
and PCT (0.04 ng/ml).The patient tested negative for
rheumatoid factor (310.0 IU/ml), tuberculin, TB-Ab, and
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HLA-B27. The patient also had a history of smoking and
drinking. Amikacin (0.8 mg/day) was used to fight infec-
tion 5 days before and 5 days after surgery. The patient
then received 500 mg po bid clarithromycin (as suggested
by the clinical pharmacy department) and was discharged
for 10 days. On the basis of the clinical evidence, we per-
formed arthroscopic synovectomy surgery. Synovial
proliferation and humeral head necrosis were detected
(Fig. 1), but the synovial fluid cultures were negative, and
pathology confirmed suppurative arthritis. The pain relief
and shoulder ROM improved.

Fig. 1 A, B: Preoperative X-rays for right shoulder arthroscopy surgery; C, D: Preoperative MRI scans for right shoulder arthroscopy surgery; E, F: Intraop-
erative photos during right shoulder arthroscopy surgery; G, H: MRI scans one month post-surgery for right shoulder arthroscopy surgery; 1, J: Preopera-
tive X-rays for left knee arthroscopy surgery; K, L: Preoperative MRI scans for left knee arthroscopy surgery; M, N: Intraoperative photos during left knee
arthroscopy surgery; O, P: MRI scans one month post-surgery for left knee arthroscopy surgery
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Two months after surgery patient returned with left
knee and popliteal swelling. We performed MRI imme-
diately, and the images revealed similar changes in the
left knee to those in the right shoulder for the first time
(Fig. 1). His blood parameters, WBC(12.10x109/L),
CRP(14.35 mg/L), IL-6(58.60 pg/ml), and PCT(0.14 ng/
ml), increased, which indicated infection in the knee.
According to our previous experience, we performed
knee arthroscopy surgery. Pathology revealed synovial
proliferation and bone damage in the femur and tibia
(Fig. 1). The patient presented with purulent knee inflam-
mation and abscess, but cultures were still negative. After
surgery, the patient’s symptoms were relieved in a short
time. Although we wanted to perform further investiga-
tions to make different diagnoses, The patient insisted on
follow up as an out patient.

One month after left knee surgery, the patient returned
with left hip pain and limited movement. This time, We
performed paracentesis of synovial fluid and sent for
MetaCap sequencing (Guangzhou Kingmed Diagnostics
Group Co., Ltd.) (Fig. 2). The results identified Gemella
morbillorum, and vancomycin (blood drug concentra-
tion: 10-20 pg/ml) for 2 weeks. However, the hip joint
cavity paracentesis synovial fluid culture was negative.
The final diagnosis was chronic synovitis and puru-
lent arthritis. After antibiotic treatment, we performed
arthroscopic synovectomy (Fig. 3). Two weeks of vanco-
mycin (blood drug concentration: 10-20 pg/ml) treat-
ment was given after the operation. One month after
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each of the three surgeries, MRI confirmed that the
abscesses had resolved (Figs. 1, 3). This time, we followed
up for 12 months, and the patient reported that no symp-
toms had recurred. During the 18-month follow-up, the
patient’s body was checked routinely at another hospital,
and the patient was diagnosed with left hip arthritis and
underwent left hip arthroplasty.

Discussions

Gemella morbillorum(GM) is a rare pathogen. Common
risk factors in previous cases include immunosuppres-
sion, the presence of prosthetics, poor dental health with
dental infections, endoscopic interventions, and poten-
tial intrinsic joint diseases such as rheumatoid arthritis.
However, studies on the bone and joints of the GM are
limited; To the best of our knowledge, this is the first case
of polyarticular infection caused by the GM.

GM is a part of oral microbiota and no matter where
the infections reported are located (e.g. endocardi-
tis [3, 8], brain abscess [9], hepatic abscess [10], aspira-
tion pneumonia [11], mixed anaerobic lung abscess
and empyema [12] etc.), the origin is from the mouth.
In most infections it is part of a mixed infection except
in instances such as endocarditis, where it is found as a
single agent similar to Swviridans [3, 4, 7]. In early stud-
ies these infections showed an excellent response and
quicker recovery with clindamycin treatment. Clindamy-
cin has excellent tissue penetration and if the organism
was susceptible should give good results [13, 14].

Genus Species
Categories Name Number of  |relative Narme Number of |Confidence
sequences abundance sequences level
G+ Gemella 469 77.26% Gemella morbillorum 461 99%

Gemella morbillorum’ s Genome coverage map (Coverage rate: 1.25%)

sexms (Genome-wide)

Number of Map Reads

Length: 1.75M

Fig. 2 MetaCap Sequencing Report
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Fig. 3 A, B: Preoperative X-rays for left hip arthroscopy surgery; C, D: Postoperative X-rays for left hip arthroscopy surgery; E, F: Preoperative photos for
left hip arthroscopy surgery; G: MRI scans one month post-surgery for left hip arthroscopy surgery

Septic arthritis remains a significant challenge in the
field of orthopedics [15]. The symptoms of septic arthritis
include persistent pain and swollen joints. If not treated
promptly, irreversible damage to cartilage damage can
occur, ultimately leading to permanent functional dis-
ability in patients [16]. The majority of infections are due
to direct spread and some due to hematogenous spread.
Septic arthritis could be from hematogenous spread
or direct inoculation [7, 17-19]. The key point in the
treatment of septic arthritis is early detection and anti-
biotic treatment [16, 20]. The outcome is better with
early detection. However, in our patient, both synovial
fluid and blood cultures were negative. We could not
find pathogens precisely during the first and second

hospitalizations. For the third examination, we chose
MetaCAP examination to confirm the presence of GM
infection.

Compared with traditional culture-based methods,
second-generation gene sequencing technology has a
higher pathogen detection rate in bone and joint infec-
tions [21]. MetaCAP is a culture-independent method
capable of detecting microbiomes in various sample
types. This technology, rooted in metagenomics, utilizes
customized specific probes to hybridize with microbial
nucleic acids in samples [22]. It can be used for the detec-
tion of samples suspected of infection in the clinic. When
traditional cultures are negative, infection should be sus-
pected based on clinical presentation.
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In reviewing previous cases, the GM diagnosis was
generally based on blood culture [16]. However, bone
destruction is a hallmark of many inflammatory bone
and joint diseases, encompassing both infectious and
immune-mediated local and systemic conditions; com-
mon examples include tuberculosis infection, rheumatoid
arthritis, and psoriatic arthritis [23, 24]. Most (approxi-
mately 87.5%) patients with Gemella morbillorum bone
and joint infection have local symptoms, including joint
pain, joint swelling, joint shrinkage and other symptoms,
and a small proportion experience systemic symptoms,
such as fever [7]. In this case, the patient presented with
joint pain, joint swelling, and other symptoms but no
systemic symptoms, such as fever. The first two arthros-
copies revealed bone destruction and local abscess
formation, and pathology suggested the possibility of
suppuration. In addition, under standard antibiotic treat-
ment, symptoms have decreased. Before the third sur-
gery, to confirm the presence of the pathogen, the joint
synovial fluid was sent for MetaCAP sequencing.

Thorough cleaning significantly alleviates inflamma-
tion and prevents the spread of infection, demonstrating
clear benefits over open debridement [20, 25]. Thorough
arthroscopic lavage and debridement are currently safe
and effective methods for the treatment of septic arthri-
tis, but these methods are characterized by rapid, mini-
mally invasive recovery [16, 20, 25]. A review of previous
cases of Gemella morbillorum-induced septic arthri-
tis of the same type of primary joint revealed 2 cases of
arthroscopic articular washout [26, 27], 3 cases of open
washout [17, 19, 28], and 1 case of no irrigation [6], in
which arthroscopic debridement (6 weeks) was used
compared with open debridement (3 months) and anti-
biotics alone, resulting in a shorter treatment cycle and
faster recovery. The patient’s symptoms could be relieved
quickly after clearing. After infection control, patients
generally recover within 6 weeks to several months [7],
which is a better prognosis than other types of septic
arthritis and may be attributed to its lower degree of
invasiveness. Therefore, arthroscopic debridement was
performed in all three instances, resulting in basic sub-
sidence of local inflammation postsurgery, preventing
further progression of conditions such as bone destruc-
tion, and improving patient prognosis. Early in purulent
arthritis, cartilage destruction can occur, making the
selection of appropriate antibiotics to control infection
a key factor in the treatment of bone and joint infec-
tions [16, 24]. Gemella morbillorum has been shown to
be susceptible to most -lactams, particularly vancomy-
cin. However, there are different degrees of resistance to
cefoxitin, macrolides, tetracyclines and quinolones [13,
14]. Therefore, the recurrence after the first two opera-
tions in this case was possibly caused by bacterial resis-
tance. On the basis of the patient’s condition, we chose

Page 5 of 6

vancomycin as the antimicrobial treatment following the
patient’s third arthroscopic surgery.

The patient’s recurrent hospitalizations and eventual
receipt of arthroplasty could be due to the following
reasons. First, there was a delay in addressing Gemella
morbillorum bacterial infections in the joint. Second,
arthroscopic debridement should be performed early,
and full-doses of antibiotics should be used to prevent
bone damage. Once bone erosion and cartilage dam-
age have started, a second-stage arthroplasty is the only
solution.

Conclusion

In patients with significant bone damage and inflam-
mation, rare infections are considered. We suggest run-
ning mNGS or a similar test when the cause of infection
remains unclear. Early arthroscopic debridement and
broad-spectrum antibiotics can improve outcomes by
reducing inflammation and halting disease progression.
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