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Abstract. We report a case of post-traumatic Metamycoplasma hominis fracture-related infection of the right
femur in a young male with no identified immunodeficiency. Treatment required multiple washouts and femoral
nail revision, combined with 10 weeks of treatment with doxycycline and clindamycin.

1 Introduction

Fracture-related infection (FRI) is a serious complication fol-
lowing internal fixation of fractures. In the context of poly-
trauma and open injuries, the risk of this complication is sig-
nificantly increased. There are established diagnostic crite-
ria (Metsemakers et al., 2020). However, there is no con-
sensus on the management of these infections. Often a com-
bination of medical and surgical management with a multi-
disciplinary team (MDT) approach is required (Metsemakers
et al., 2020; Wong et al., 2022).

Metamycoplasma hominis (M. hominis) is the smallest
known free-living prokaryote. It is difficult to isolate in the
laboratory as it is fastidious and has no cell wall, and so it
does not Gram stain (McMahon et al., 1990). Colonies are
small and translucent and so are easily missed (McMahon et
al., 1990). Identification is often by PCR (Chen et al., 2020).
M. hominis is most commonly isolated from the lower geni-
tal tract, and extra-genital infection, including bone and joint
infection, is rare and is commonly associated with immunod-
eficiency (Ahmed et al., 2021).

We report a case of post-traumatic M. hominis FRI in a
young male with no identified immunodeficiency.

2 Case report

A healthy 20-year-old male presented following a motor-
bike accident. A whole-body computed tomography (CT)

scan revealed a Gustilo—Anderson (GA) type-3 open right fe-
mur fracture and a right-sided pneumothorax. An intercostal
drain was inserted, and the same day he underwent retrograde
reamed intramedullary nailing. During the procedure, he be-
came significantly hypoxic, the cause of which was identi-
fied as a pulmonary artery embolus on angiography. He was
treated with a therapeutic dose of low-molecular-weight hep-
arin.

Three days following admission, he developed a persistent
fever with normotensive tachycardia and no obvious focus of
infection on examination. He had right-thigh swelling consis-
tent with post-operative changes; his wound had no signifi-
cant erythema, warmth, or exudate; and his pain was stable.
Antibiotics were commenced for sepsis of unknown origin
according to trust guidelines. A septic screen showed him
to be respiratory-syncytial-virus-positive from a throat swab
but yielded no other positive results. The following day, his
haemoglobin dropped from 105 to 54 g ™!, accompanied by
worsening thigh pain. CT angiography showed no active ar-
terial bleeding. He received two units of packed red cells, and
his anticoagulation was discontinued.

He continued to be persistently febrile with rising inflam-
matory markers and progressive thigh pain, despite 48 h of
broad-spectrum antibiotics. Given these symptoms, he was
taken to theatre for tissue sampling and a washout. There
was frank haemarthrosis but no pus. Compartment manome-
try showed normal pressures. Seven tissue samples and one
synovial fluid sample were sent for culture and PCR. All
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Table 1. Patient course.

Week 1 Week 2
2211228112 29/12-411

Clinical Fever
picture

Worsening pain

Week 4 Week 5
121181 18/1-25/1

Bloodresults | Rising inflammatory
markers

Procedures | Femoralnailinsertion

Washoutand exploration

Removal of femoral nail

Washoutand debridement

Insertion of new femoral
nail

Antibiotics Co-amoxiclav 1.2g TDS'

Ceftriaxone 2g OD

Metronidazole 400mg TDS

Piperacillintazobactam
45gQDS*

Vancomycin 15mg/kg

Linezolid 600mg BD*

Doxycycline 100mg BD

Clindamycin 450mg QDS

yicrobiology RSV positive

Tissueand synovial fluid
culture positive for
M.hominis

Tissue and synonvial PCR
positive for M hominis

1 Prophylaxis as per the trust guidelines of an open fracture. 2 Beginning of broadening cover due to persistent fever. > Vancomycin switched to Linezolid due to unstable
vancomycin levels. 4 All samples were processed according to local standard operating procedures.

the samples were obtained using separate sterile instruments.
Synovial fluid microscopy revealed a high number of white
cells with 95 % polymorph predominance.

He remained pyrexial and tachycardic a week after the ini-
tial washout, so the femoral nail was removed and a tempo-
rary external fixator was placed. Large amounts of pus were
seen in the proximal locking screw wound. Two pus samples
and two tissue samples were sent to microbiology for culture
and PCR.

The following day, M. hominis was isolated by culture
from six tissue samples and the synovial fluid sample from
the first washout. Initial identification was from growth on
blood agar under anaerobic conditions following incubation
in brain-heart infusion. This was confirmed by 16S PCR
on both sample types. All four samples from the second
washout also subsequently cultured M. hominis. His antimi-
crobial treatment was switched to doxycycline and, follow-
ing discussion with the mycoplasma reference laboratory,
clindamycin was added to the regimen.

After MDT discussion, a decision was made to delay
definitive fixation of the femur until repeat intraoperative
samples were negative and to continue antibiotics for at least
6 weeks. Tissue and fluid samples taken 9 d following com-
mencement of doxycycline were culture-negative after 9 d of
incubation, and so a new femoral nail was inserted. The neg-
ative samples were taken while the patient was on appropri-
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ate antibiotics, so complete eradication of the organism was
not certain. However, it was felt that the need for definitive
femoral fixation outweighed the risk of residual infection. He
was eventually discharged 8 weeks into admission. His inpa-
tient stay is outlined in Table 1.

After completion of 6 weeks of targeted antimicrobials,
standard radiography showed no signs of healing or cal-
lus formation at his fracture, so treatment was extended to
10 weeks, at which point he had signs of healing (Fig. 1). He
has continued follow-up for a year, and radiography shows
stable non-union with no recurrence of symptoms of infec-
tion but ongoing discomfort while mobilising.

Given the rarity of M. hominis infection in the immuno-
competent, he was referred to an immunologist. HIV and
HTLV-1 screening, blood films, lymphocyte subsets, im-
munoglobulins, and prior infection history were not consis-
tent with immunodeficiency.

3 Discussion

FRIs are a significant cause of morbidity and mortality
(Wong et al., 2022), affecting up to 30 % of open fractures
(Metsemakers et al., 2018). A large prospective cohort study
reported a recurrence rate of up to 16 % if treated at 1-
10 weeks after injury and resultant amputation in around 3 %
of cases (McNally et al., 2022).
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Figure 1. (a) Initial CT scan showing the femur fracture. (b) CT scan following initial fixation with intramedullary nailing. (¢) Plain
radiograph following temporary stabilisation with a knee-spanning external fixator following removal of nail and bony debridement. (d) Plain
radiograph following revision fixation with removal of an external fixator and intramedullary nailing. (e) Plain radiographs at 8-month clinic

follow-up showing a bridging callus across the fracture site.

Our patient met diagnostic criteria for FRI according to
the FRI consensus group given the presence of M. hominis in
multiple intraoperative samples (Metsemakers et al., 2020).

M. hominis is a common commensal of the genitourinary
tract and can rarely cause extragenital infections. These are
normally associated with immunodeficiency, PJI, and post-
natal infection (McMahon et al., 1990; Chen et al., 2020).

M. hominis is the commonest mycoplasma species isolated
in joint infection. In a systematic review of 34 patients with
mycoplasmal septic arthritis, 19 had M. hominis detected in
sterile samples (Chen et al., 2020). All but two cases were as-
sociated with immunosuppression or peri-prosthetic joint in-
fection. The remaining two were in patients with an already
inflamed joint, one with Staphylococcus aureus septic arthri-
tis and the other with gout.

Our case is unique in that our patient was not immuno-
suppressed, and there was no prior inflammation of the joint.
To our knowledge this has not been described before. There
have been two similar cases of mycoplasma infection follow-
ing trauma. However, unlike our case, these were cases of
septic arthritis associated with bacteraemia (Ti et al., 1982).
One recent case report described a pelvic fracture compli-
cated by M. hominis. However, this followed a significant
urethral injury and was isolated from a subrectus collection
(Bethel et al., 2022).
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Diagnosis is difficult, both clinically and microbiolog-
ically. It is clinically and biochemically indistinguishable
from other bacterial causes of bone and joint infection with
joint aspirates, showing a raised white cell count with a neu-
trophil predominance (Chen et al., 2020). M. hominis is a
fastidious organism, requires specific culture media to grow
well, and does not Gram stain. In the case series of my-
coplasmal septic arthritis described above, mycoplasma or
ureaplasma species were identified by PCR alone in almost
20 % of the cases (Chen et al., 2020). These factors mean that
diagnosis can often be significantly delayed.

Mycoplasma are intrinsically resistant to many antibiotics
due to the absence of a cell wall. In our case this allowed iso-
lation of the organism despite treatment with broad-spectrum
antibiotics prior to sampling. They are usually susceptible
to tetracyclines, clindamycin, and fluroquinolones. However,
approximately 9 % of the isolates are doxycycline-resistant
(Ahmadi, 2020). Unlike other Mycoplasma species, M. ho-
minis is also usually resistant to macrolides (Ahmadi, 2020;
Ali et al., 2021).

The management of FRIs remains challenging due to their
varied presentation and high treatment failure rates (Horton
et al., 2021). It requires regular specialised MDT input, sur-
gical and medical management, and a prolonged follow-up
of at least 12 months (Metsemakers et al., 2020). After dis-
cussion with the reference laboratory and reporting of sen-
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sitivities, we treated our patient with clindamycin and doxy-
cycline given the low local levels of clindamycin resistance.
Treatment length in mycoplasmal joint infections varied in
case series from 10d to 8 months and like FRIs often re-
quired a combination of medical and surgical management
(Ali et al., 2021). The surgical management of fractures, es-
pecially when metal implants are necessary, must be care-
fully weighed against the risk of infection of that metalwork.
While tissue sampling for cultures during antibiotic treat-
ment cannot definitively confirm that an infection has been
eliminated, it may be the safest approach when considering
the risk of infection against the need to treat the fracture. In
line with the literature, our case required five different pro-
cedures and 10 weeks of antimicrobials, with follow-up still
ongoing and union yet to be established.

There are no data on outcomes following FRI with M. ho-
minis. However, one-third of patients had poor functional
outcomes following M. hominis septic arthritis (Ali et al.,
2021), and our case continues to experience discomfort on
mobilising a year after his fracture. Whether these poor out-
comes are related to post-infectious changes or ongoing low-
grade infection is unknown. A systematic review estimated
the 1-year all-cause mortality rate for FRI to be 18 % (Wong
et al., 2022).

4 Conclusion

M. hominis is a rare cause of FRI, and although usually as-
sociated with immunosuppression, it can be seen in the im-
munocompetent, in particular following trauma. Mycoplas-
mal infection should be considered in culture-negative bone
and joint infection, and specific culture media and PCR
should be employed before exclusion of this as a causative
organism. Treatment should be managed with an MDT ap-
proach, but we recommend prolonged treatment with clin-
damycin, quinolones, or tetracycline personalised to the pa-
tient, depending on the sensitivity of the isolate or local sus-
ceptibility data if available.

Data availability. No data sets were used in this article.

Author contributions. DS conceptualised the report, KG pre-
pared the original draft, and all the authors reviewed and edited
further drafts.

Competing interests. The contact author has declared that none
of the authors has any competing interests.

Ethical statement. This clinical case report adheres to ethical
principles, including patient consent, confidentiality, adherence to

J. Bone Joint Infect., 9, 271-275, 2024

institutional guidelines, transparency, and commitment to improv-
ing medical knowledge while ensuring patient welfare.

Disclaimer. Publisher’s note: Copernicus Publications remains
neutral with regard to jurisdictional claims made in the text, pub-
lished maps, institutional affiliations, or any other geographical rep-
resentation in this paper. While Copernicus Publications makes ev-
ery effort to include appropriate place names, the final responsibility
lies with the authors.

Review statement. This paper was edited by Willem-Jan Metse-
makers and reviewed by three anonymous referees.

References

Ahmadi, M. H.: Resistance to tetracyclines among clinical isolates
of Mycoplasma hominis and Ureaplasma species: a systematic
review and meta-analysis, J. Antimicrob. Chemother., 76, 865—
875, 2020.

Ahmed, J., Rawre, J., Dhawan, N., Khanna, N., and Dhawan, B.:
Mycoplasma hominis: An under recognized pathogen, Indian J.
Med. Microbiol., 39, 88-97, 2021.

Ali, G. A., Goravey, W., Hamad, A., Ibrahim, E. B., Hasan,
M. R., Al Maslamani, M., and Soub, H. A.: An enemy in
shadows-Mycoplasma hominis septic arthritis and iliopsoas ab-
scess: Case report and review of the literature, IDCases, 26,
e01260, https://doi.org/10.1016/j.idcr.2021.e01260, 2021.

Bethel, J., Tissingh, E. K., Vasireddy, A., and Maxwell-Scott,
H.: Mycoplasma hominis: postoperative pelvic fracture-related
infection in a trauma patient, Br. J. Hosp. Med., 83, 1-4,
https://doi.org/10.12968/hmed.2022.0103, 2022.

Chen, Y., Huang, Z., Fang, X., Li, W.,, Yang, B., and Zhang, W.:
Diagnosis and treatment of mycoplasmal septic arthritis: a sys-
tematic review, Int. Orthop., 44, 199-213, 2020.

Horton, S. A., Hoyt, B. W., Zaidi, S. M. R., Schloss, M. G., Joshi,
M., Carlini, A. R., Castillo, R. C., and O’Toole, R. V.: Risk fac-
tors for treatment failure of fracture-related infections, Injury, 52,
1351-1355, https://doi.org/10.1016/j.injury.2021.03.057, 2021.

McMahon, D. K., Dummer, J. S., Pasculle, A. W., and Cassell, G.:
Extragenital Mycoplasma hominis infections in adults, Am. J.
Med., 89, 275-81, 1990.

McNally, M., Corrigan, R., Sliepen, J., Dudareva, M., Rente-
naar, R., IJpma, F., Atkins, B. L., Wouthuyzen-Bakker, M.,
and Govaert, G.: What Factors Affect Outcome in the Treat-
ment of Fracture-Related Infection?, Antibiotics, 11, 946,
https://doi.org/10.3390/antibiotics 11070946, 2022.

Metsemakers, W. J., Kuehl, R., Moriarty, T. F,, Richards, R. G., Ver-
hofstad, M. H. J., Borens, O., Kates, S., and Morgenstern, M.:
Infection after fracture fixation: Current surgical and microbio-
logical concepts, Injury, 49, 511-522, 2018.

Metsemakers, W.-J., Morgenstern, M., Senneville, E., Borens, O.,
Govaert, G. A. M., Onsea, J., Depypere, M., Richards, R. G.,
Trampuz, A., Verhofstad, M. H. J., Kates, S. L., Raschke, M.,
McNally, M. A., and Obremskey, W. T.: General treatment prin-
ciples for fracture-related infection: recommendations from an

https://doi.org/10.5194/jbji-9-271-2024


https://doi.org/10.1016/j.idcr.2021.e01260
https://doi.org/10.12968/hmed.2022.0103
https://doi.org/10.1016/j.injury.2021.03.057
https://doi.org/10.3390/antibiotics11070946

K. Gokani et al.: A case report of fracture-related infection with M. hominis 275

international expert group, Arch. Orthop. Trauma Surg., 140, Wong, J. S. H., Lee, A. L. H., Fang, C., Leung, H. C.

1013-1027, https://doi.org/10.1007/s00402-019-03287-4, 2020. H., Liu, A. H. Y, So, R. C. K., Yung, C. S. Y., Wong,
Ti, T. Y., Dan, M., Stemke, G. W., Robertson, J., and Goldsand, G.: T.-M., and Leung, F.. Outcomes of fracture-related infec-
Isolation of Mycoplasma hominis From the Blood of Men With tions — do organism, depth of involvement, and tempo-
Multiple Trauma and Fever, JAMA, 247, 60-61, 1982. rality count?, J. Orthop. Surg., 30, 10225536221118519,

https://doi.org/10.1177/10225536221118519 2022.

https://doi.org/10.5194/jbji-9-271-2024 J. Bone Joint Infect., 9, 271-275, 2024



https://doi.org/10.1007/s00402-019-03287-4
https://doi.org/10.1177/10225536221118519

	Abstract
	Introduction
	Case report
	Discussion
	Conclusion
	Data availability
	Author contributions
	Competing interests
	Ethical statement
	Disclaimer
	Review statement
	References

