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Chronic osteomyelitis with
pathological fracture induced by
Mycoplasma hominis infection: a
case report and review of the
literature
Ling-Na Zhu†, Wen-Bin Shen†, Xiao-Yan Zou,
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Yiling People’s Hospital of Yichang City, Yichang, Hubei, China

Mycoplasma hominis, commonly residing in the genitourinary tract, can cause

rare extragenital infections, especially in immunocompromised individuals. This

report details a case of chronic osteomyelitis with a pathological femur fracture

in a 79-year-old woman. Despite a history of bone tuberculosis, the infection

was identified as Mycoplasma hominis through culture and mass spectrometry,

highlighting the diagnostic challenges due to the organism’s lack of a cell

wall. This case underscores the necessity for advanced diagnostic methods and

awareness of Mycoplasma hominis in non-urogenital infections.
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1 Introduction

Mycoplasma hominis is a bacterial species belonging to the Mycoplasma genus (1).
Notably, It is capable of invading and residing within human cells (2). Together with
ureaplasmas, mycoplasmas represent the smallest known free-living organisms. Lacking
a cell wall, these bacteria do not retain Gram stain, making traditional Gram staining
techniques ineffective. Clinically, Mycoplasma hominis has been linked to conditions such
as pelvic inflammatory disease and bacterial vaginosis (3, 4), as well as contributing to male
infertility (5). It is recognized as a causative agent of sexually transmitted infections (6)
and can be effectively treated with clindamycin (7). Additionally, this microorganism may
establish latent infections in the chorionic villi of pregnant women, potentially influencing
pregnancy outcomes (8).

The extragenital presence of Mycoplasma hominis is uncommon, and it is thought
that the immune status of the host may contribute as a predisposing factor (9). This
report describes a rare case of chronic osteomyelitis with a pathological fracture caused
by Mycoplasma hominis infection.

2 Case

A 79-year-old female patient presented with a left hip injury following a fall,
accompanied by severe pain at the site of injury and difficulty with movement.
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The patient reported that 1 month ago, without any obvious
inciting factors, she developed pain in her left thigh, along with
ulceration and exudation on the posterior aspect of the thigh.
No medical treatment was sought at that time. Her medical
history includes a diagnosis of "bone tuberculosis" 50 years ago,
which improved with consistent anti-tuberculosis therapy. Physical
examination revealed significant deep tenderness in the left
inguinal region, along with notable crepitus and abnormal mobility
of the left hip joint. Two old sinus scars were observed on the lateral
aspect of the left thigh, along with a 0.5 cm diameter unhealed
sinus on the posterior thigh, which showed slight exudation. The
skin over the affected area was erythematous and swollen. Range
of motion in the hip joint was restricted, and the left lower limb
demonstrated marked external rotation, adduction deformity, and
a shortening of approximately 2 cm. Peripheral circulation in the
affected limb remained intact. A CT scan confirmed a left proximal
femur fracture with displaced and overlapping fracture fragments.
The middle and upper cortices of the left femur showed thickening,
irregular margins, and increased strip-like bone density on the
lateral side, along with unevenly increased density in the medullary
cavity (Figure 1).

Laboratory findings revealed elevated C-reactive protein (CRP)
at 6.14 mg/L, hypokalemia with serum potassium at 3.10 mmol/L,
and hypoalbuminemia with albumin levels at 39.3 g/L. Sinus
exudate was sent for culture and sensitivity testing. The patient
received debridement, dressing changes, and intravenous antibiotic
therapy with Cefazolin (1 g IV daily for 7 days).

One month after discharge, we followed up with the patient.
Her vital signs were stable. There was significant improvement
in the swelling and pain of the left hip, although the hip joint
deformity persisted with mild tenderness. The sinus tract on the
posterior thigh had healed completely (Figure 2). The patient had
received a 1-week course of intravenous penicillin at a local clinic
following discharge and did not report the use of any additional
antimicrobial agents.

3 Methods

Tuberculosis smear, tuberculosis culture and Mycobacterium
tuberculosis nucleic acid detection were performed on the sinus
secretions, and general bacterial smear and general bacterial culture
and identification were performed simultaneously.

Mass spectrometry was employed for further detection:
We collected a sample from the deep secretion of the patient’s

sinus for testing. The specimen was inoculated onto two blood agar
plates, and after 72 h of incubation, pinpoint like colonies were
observed. The sample was then subjected to mass spectrometry.
After the initial identification, another sample was collected for
testing, again. The specimen was inoculated onto a blood agar plate
for 48 h to pinpoint like colonies appeared. A single colony was
then subcultured onto a new blood agar plate for pure culture.
After 72 h, the colonies were identified using mass spectrometry.
The two tests produced identical results, indicating the presence of
Mycoplasma hominis.

Equipment: The mass spectrometry identification instrument
was the EXS-3000 fully automated microbial mass spectrometer
from Chongqing Zhongyuan R©.

Reagents: Columbia blood agar plates were from Zhengzhou
Antu Bioengineering Co., Ltd. (No. 20172400631), fluorescence
staining reagents were from Zhuhai Beso Biotechnology Co., Ltd.
(No. C112201), Mycoplasma culture identification and sensitivity
reagent kits from Zhengzhou Antu R© Bioengineering Co., Ltd. (No.
20160058).

Principle: A known strains database was established for
microbial protein profile detection. The differences in ribosomal
proteins (2–20 kDa) among different strains were compared to the
reference profiles in the database to obtain identification results.
The procedure involved smearing a small, fresh, pure colony onto
a target plate in a clockwise direction to form a thin film, which is
dried, then adding 1 µL of 70% formic acid solution. After drying,
1 µL of matrix solution is added, dried, and subjected to mass
spectrometry identification.

A mycoplasma IES (Immunoenzymatic Screening) kit was
applied:

The colonies cultured on blood agar for 3 days were tested
using the mycoplasma kit. The kit was based on cultivation and
biochemical reactions. After Mycoplasma had been cultivated,
arginine can be decomposed by arginase in Mycoplasma hominis
and release NH3 (10, 11), which increases the pH of the culture
medium. The result was determined based on the color change
indicated by a pH indicator. The antibiotic susceptibility test plate
was coated with 12 different antibiotics. If the tested Mycoplasma
was sensitive to the coated antibiotics, its enzymatic activity was
inhibited, resulting in no color change.

4 Discussion

The cultures of sinus tract discharge for Mycobacterium
tuberculosis were repeated three times, and all results were
negative, thus excluding tuberculosis infection. General
bacterial smears and cultures also showed no bacteria. On
the third day of culture, pinpoint-like colonies appeared, and
further culture and observation continued (Figure 3A). The
score for mass spectrometry of the sample is 2.46. Based on
the colony morphology and Mycoplasma culture reactions,
Mycoplasma hominis were confirmed (Figure 3B). Furthermore,
the Mycoplasma IES kit was applied to confirm Mycoplasma
hominis infection, we observed that the reagent of the color turned
from orange to red implicating the growth of Mycoplasma hominis
(Figure 3C).

Mycoplasmas are common commensals in the oropharynx
and genital tract. Of the 18 species in humans, only a few
are pathogenic, including Ureaplasma urealyticum, Ureaplasma
parvum, Mycoplasma hominis and Mycoplasma genitalium, which
are linked to genitourinary tract infections (12). Mycoplasma
hominis and Ureaplasma urealyticum are commonly found in
the lower urogenital tract of healthy adults, with colonization
associated with age, socioeconomic status, multiple sexual partners,
ethnicity, hormonal status, and pregnancy (13, 14). Mycoplasma
hominis is present in approximately 10% of healthy women, while
Ureaplasma urealyticum can be detected in up to 50% (13).
Additionally, Mycoplasma genitalium has been detected in the
genital tract of asymptomatic individuals (15).

Mycoplasma hominis with their prevalence shows an upward
trend (16, 17). Mycoplasma hominis is a cell wall-deficient
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FIGURE 1

A CT scan revealed a fracture of the proximal segment of the left femur with misalignment and overlapping of the fracture ends. (A) Thickening of
the cortical bone in the mid-to-proximal segment of the left femur with irregular margins; a linear, bone-like hyperdense shadow is observed
laterally. The medullary cavity shows unevenly increased bone density. (B) The three-dimensional CT reconstruction of the proximal left femur
demonstrating fracture morphology.

FIGURE 2

The pictures showed the healed sinus tract on the lateral and posterior proximal femur, with no obvious redness or swelling. (A) Lateral proximal of
left femur. (B) Posterior proximal of left femur.

bacterium belonging to the class Mollicutes (18). It commonly
colonizes the human urogenital tract as significant pathogens
responsible for nongonococcal urethritis, cervicitis, pelvic
inflammatory disease, orchitis, and epididymitis, potentially
leading to infertility in both sexes (19). As genital mycoplasmas,
Mycoplasma hominis predominantly causes mucosa-associated
urogenital infections, while non-urogenital infections are
relatively uncommon (17, 20). While Mycoplasma hominis
primarily colonizes the urogenital tract, its role in non-genital
infections, particularly in immunocompromised patients (21–
24), is increasingly recognized. Previous studies have identified
Mycoplasma hominis as a causative agent in various non-genital
infections, including osteomyelitis (25, 26). Stabler et al. described
a case involving rectal abscesses attributed to Mycoplasma
hominis infection (9). Similarly, Hulme-Jones et al. documented a
trochanteric bursal infection in a post-pancreas-kidney transplant
patient caused by Mycoplasma hominis (27). Castillo et al. reported
a case of limb soft tissue infection linked to this pathogen
(28). Additionally, Bethel et al. detailed a postoperative pelvic
fracture-associated Mycoplasma hominis infection in a trauma
patient (29).

We reviewed a selection of case reports of extragenital
wound infections caused by Mycoplasma hominis over the past
30 years (Table 1), which predominantly affected middle-aged
and elderly males (approximately 80%, with 15 out of 19 cases
involving males aged ≥ 40 years). The reported cases involved
various surgical and trauma-related infection sites, including
sternotomy, vascular grafts, spinal surgeries, joint replacements,
and mediastinal regions. The most commonly used antibiotics were
tetracyclines (e.g., doxycycline and minocycline), often combined
with other agents such as clindamycin, levofloxacin, or rifampicin.
In recent years, newer antibiotic regimens, such as tigecycline, have
been increasingly employed, particularly in complex or resistant
infections. While most patients experienced favorable outcomes
(approximately 95%, with 18 out of 19 cases resulting in successful
healing), one fatal case was reported due to complications of
mediastinitis and pleuritis.

Mycoplasma hominis, in some instances, co-infections
with Ureaplasma urealyticum predominantly affect
immunocompromised or post-surgical patients, highlighting
specific susceptibility patterns. Patients undergoing major surgical
procedures, such as sternotomy, vascular grafting, or organ
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FIGURE 3

(A) Sinus secretion culture of the patient’s femur shows pinpoint grayish-white raised colonies. (B) Mass spectrometry identification confirmed
Mycoplasma hominis with a score of 2.46. The software features dual functions of spectrum acquisition and microbial identification. After acquiring
the mass spectrum, the obtained spectrum is matched and searched against a standard database to complete the microbial identification of the
sample. The software directly displays the identification results of the strain, with color coding to indicate the confidence level of the identification at
each sample site. The software uses a scoring system based on a three-point scale. When the score is ≥2.0, the identification result is displayed in
green, indicating a possible species-level identification, with higher scores reflecting greater confidence in the species-level identification. When the
score is ≥1.7 but <2.0, the result is displayed in yellow, indicating a possible genus-level identification, with higher scores reflecting greater
confidence in the genus-level identification. (C) A mycoplasma IES kit was applied. The color turns from orange to red or peachblow implicating the
growth of Mycoplasma hominis.

transplantation, appear to be at higher risk due to the invasive
nature of the interventions and associated immunosuppressive
therapies. Moreover, certain anatomical regions, such as the
mediastinum, pelvis, and spine, may provide an environment
conducive to the growth of Mycoplasma hominis.

Age and gender also appear to play a role in susceptibility.
Most cases involved middle-aged to elderly males, potentially due
to higher rates of comorbidities such as diabetes, cardiovascular
disease, or previous surgeries in this population. Younger
patients, although less frequently affected, were often associated

with specific risk factors such as trauma or rare predisposing
conditions (e.g., scoliosis surgery in an 11-year-old female
patient) (30). Additionally, co-infections with Ureaplasma
urealyticum suggest that these pathogens may act synergistically
to exploit host vulnerabilities, as seen in the fatal case of
mediastinitis complicated by pleuritis and pericarditis (31,
32). In this case, advanced age (79 yrs), malnutrition (potassium
at 3.10 mmol/L and albumin at 39.3 g/L), and specific anatomical
regions (left pelvis) may be contributing factors to Mycoplasma
hominis infections.
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TABLE 1 A selection of case reports of extragenital wound infections caused byMycoplasma hominis (1994–2024).

References Age (yrs), sex Organism Cite of infection Antibiotics Out-comes

Pigrau et al. (31) 63, male M. h.
U.u.

Sternotomy Clindamycin, Gentamicin,
Doxycycline

Healed

Sielaff et al. (47) 62, male
63, male
48, male

M.h. Cardiovascular surgery Doxycycline, Clindamycin Healed

Mossad et al. (48) – M.h. Sternotomy Clindamycin, Doxycycline Healed

Vogel et al. (49) 48, male
29, female

M.h. Liver transplantation Doxycycline, Clindamycin Healed

Hopkins et al. (50) 55, male
52, male
21, male
17, male

M.h. Heart and lung
transplantation

Doxycycline
Ciprofloxacin
Clindamycin

Healed

Krijnen et al. (30) 11, female M.h. Spine Doxycycline Healed

Garcia-de-la-Fuente
et al. (32)

77, male M.h.
U.u.

Sternotomy Doxycycline, Clindamycin Dead

Marini et al. (51) 73, male M.h. Vascular allograft (superficial
femoral)

Rifampicin,
Amoxicillin/
Clavulanic Acid,
Fluoroquinolones

Healed

Lee et al. (52) 71, male
76, male

M.h. TKA Erythromycin, Azithromycin,
Clarythromycin

Healed

Myers et al. (53) 55, male M.h. Ascending aortic Doxycycline, Moxifloxacine Healed

Yamakami (54) 28, female M.h. Lower leg ulceration Healed

Flouzat-Lachaniette
et al. (55)

38, female M.h. Total disk replacement Doxycycline Healed

Wynes et al. (56) 33, male M.h. Subtalar joint Levofloxacin,
Doxycycline

Healed

Whitson et al. (57) 17, male M.h. Spinal cord Vancomycin, Moxifloxacin,
Doxycycline

healed

Antonic et.al (58) 63, male M.h. Ascending aorta Tigecycline Healed

Ng et al. (59) 63, male M.h. Lumbar Doxycycline Healed

Qamar et al. (60) 25, female M.h. Intracranial Levofloxacin, Doxycycline
Daptomycin

Healed

Kitagawa et al. (35) 54, male M.h. Posterior mediastinum
(cardiac surgery)

Minocycline Healed

Huang et al. (61) 43, male M.h.
P.a.

Right pelvic wounds (trauma) Minocycline,
Meropenem,
Teicoplanin

Healed

Kuo et al. (62) 75, male M.h. Left lower leg Levofoxacin Healed

M.h., Mycoplasma hominis; U.u., Ureaplasma urealyticum; P.a., Pseudomonas aeruginos.

These findings underscore the importance of assessing
individual risk factors, particularly in cases of culture-negative
results. Clinicians should maintain a high index of suspicion
for Mycoplasma hominis and other atypical pathogens in
patients with delayed wound healing, unexpected infection
courses, or those with known immunosuppressive conditions.
It highlights the need to consider Mycoplasma hominis is
in culture-negative wound infections to ensure timely and
effective management. Improved diagnostic strategies and
early recognition of at-risk individuals are critical to reducing
morbidity and mortality associated with these rare but severe
infections.

However, infections caused by Mycoplasma hominis
remain underreported due to its slow growth and atypical
presentation, often leading to diagnostic delays (9). Culturing
Mycoplasma remains a trusted diagnostic approach for confirming
infection. Advanced microbiological techniques, including mass
pectrometry(MS) (33–35) and PCR (21, 36, 37), are crucial for
identifying this pathogen. PCR is a molecular technique that
amplifies specific DNA sequences, making it highly sensitive
for the detection of Mycoplasma hominis (38). Studies have
demonstrated that PCR exhibits a sensitivity of up to 90.5% for
identifying Mycoplasma hominis in clinical specimens, ensuring
reliable detection even at low pathogen concentrations (36)?.
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Furthermore, PCR achieves exceptional specificity, with reported
rates as high as 99.2%, effectively minimizing false-positive
results (36). However, its performance may be affected by the
presence of inhibitors in clinical samples, which can reduce
amplification efficiency and accuracy (39). Mass spectrometr(MS),
particularly matrix-assisted laser desorption/ionization-time of
flight (MALDI-TOF), has emerged as a rapid and effective method
for identifying Mycoplasma hominis (33). Unlike PCR, MS does
not require prior knowledge of the target organism, allowing for
broad-spectrum pathogen identification (40). While MS provides
rapid results, often within minutes, its sensitivity and specificity
can be influenced by factors such as sample preparation and the
comprehensiveness of the reference database (40). Moreover, MS
generally requires viable organisms for accurate detection, which
may limit its application in certain cases where sample viability is
compromised (41).

The choice between PCR and MS for diagnosing Mycoplasma
hominis infections should be guided by clinical context and
resource availability. PCR is ideal for confirmatory diagnostics
in suspected cases of Mycoplasma hominis infection due to its
high sensitivity and specificity. Conversely, MS is better suited for
rapid screening and identification of a broad range of pathogens
in polymicrobial infections or when the causative organism is
unknown. In practice, the integration of both methods may
provide complementary benefits, improving diagnostic accuracy
and efficiency in clinical microbiology. In this case, the patient’s
sinus tract exudate was repeatedly tested for Mycobacterium to rule
out tuberculosis infection. Gram staining of the bacterial smear
showed no bacterial structures, and bacterial culture exhibited
slow growth. Given these findings, we strongly suspected a
mycoplasma infection. Mass spectrometry was subsequently used
for identification, and confirmation with the mycoplasma IES kit
confirmed the presence of Mycoplasma hominis infection.

Due to the lack of a cell wall, cell wall-targeting drugs
like penicillins, cephalosporins, and vancomycin are ineffective
(42, 43). Quinolones are considered the first-line drugs for
treating mycoplasma infections, although resistance rates range
from 15 to 30% (44). Mycoplasma hominis strains are highly
sensitive to tetracyclines, lincosamides, and rifampin, which can
be considered as first-choice medications (45). In a metadata of
26 studies conducted in 15 countries, Wen et al. reported the
ratios of resistance to tetracycline, doxycycline, and minocycline
in urogenital isolates of Mycoplasma and Ureaplasma were
respectively reported as 14.2% (95% CI 8.2–23.2%), 5% (95% CI
3–8.1%), and 11.9% (95% CI 6.3–21.5%) (46).

In this case, the patient did not receive conventional
antimycoplasma therapy instead of cefuroxime and penicillin
sequentially, because her infectious symptoms had persisted
for a month prior to admission. Prior to identifying the
specific pathogen, empirical treatment with a second-generation
cephalosporin was initiated based on the infection site and clinical
presentation. However, the patient discontinued treatment and was
discharged, which is why conventional antimycoplasma therapy
was not administered. Interestingly, 1 month after discharge,
the infected sinus tract achieved resolution following 1 week of
penicillin treatment at a local clinic. The underlying mechanisms
of this healing process warrant further investigation.

Prompt and precise diagnosis is critical for effective
management and containment of Mycoplasma infections.
Culturing Mycoplasma remains a trusted diagnostic approach for

confirming infection. Clinically, Mycoplasma hominis infections
are rare and easily misdiagnosed. Reliable detection is crucial
for treating these infections. When pinpoint-sized colonies are
observed on blood plates and Gram staining shows no bacteria,
Mycoplasma hominis infection should be suspected. Clinical
practitioners should recognize the potential for Mycoplasma
hominis infections outside the urogenital tract. This case
highlights the diagnostic challenges posed by Mycoplasma
hominis. Traditional culture methods often fail due to its unique
growth requirements, necessitating extended incubation periods.
In this case, pinpoint like colonies were identified after 7 days of
incubation and confirmed by mass spectrometry, emphasizing the
importance of utilizing advanced diagnostic tools in suspected
cases of atypical infections. Mycoplasma infection should be
suspected when cell wall-targeting drugs are ineffective. For hard-
to-culture microorganisms, extended culture times and the use of
DNA sequencing, mass spectrometry, and biochemical reactions
are recommended to aid in bacterial detection. Additionally,
Mycoplasma hominis infection was effectively controlled under
unconventional anti-mycoplasma therapy, and the underlying
mechanisms require further investigation.

5 Limitations

First, the diagnosis of Mycoplasma hominis infection was
based on culture and mass spectrometry, which despite being
highly accurate, may not be widely accessible in many clinical
settings, especially in resource-limited regions. The reliance on such
advanced techniques limits the generalizability of the findings, as
traditional diagnostic methods may delay detection. Additionally,
while mass spectrometry provides rapid and specific identification,
the sensitivity and specificity of this technique can vary depending
on sample quality and preparation, which could potentially affect
the diagnostic outcome in clinical practice.

Second, the patient’s treatment regimen, which included
empirical antibiotic therapy before the specific pathogen was
identified, raises questions regarding the effectiveness of such
an approach in similar cases. Empirical treatment with broad-
spectrum antibiotics may not always be sufficient, especially for
infections caused by atypical organisms like Mycoplasma hominis.
The delayed confirmation of Mycoplasma hominis infection and
the use of non-standard antimicrobials in this case may limit the
applicability of the results to other patients, particularly those with
more severe or resistant infections.

Finally, the case presented is an isolated instance, and further
studies involving the underlying mechanisms of infection healing
in this patient are needed. In summary, the clinical management
and treatment outcomes forMycoplasma hominis infections in such
cases remain an area requiring further exploration.
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