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(Abstract

osteomyelitis of the right distal femur.

The emergency service received the case of a new-born girl, 19 days old at the time, to be assessed due to swelling and
pain in the right knee joint. The analytical studies suggested a joint infection. The ultrasound of the right knee showed joint
effusion in accord with the clinical suspicion of infection. The surgical drainage of the joint fluid appeared purulent, confirming
the diagnosis of septic arthritis. The culture tested positive for Morganella morganii. Due to the null response to antibiotic
treatment, an MRI was conducted to assess possible bone involvement. Two small abscesses were found, compatible with
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Introduction

Septic arthritis is a serious infection of a joint caused by
microorganisms that can trigger permanent lesions due to the loss
of joint function. In general, the pathogen, which is most often
found in children and adults, is Staphylococcus aureus. Although
currently, Kingella kingae is considered the main bacterial cause
of osteoarticular infections in children under 48 months [1, 2].

On rare occasions, septic arthritis can be a precursor of
osteomyelitis owing to the dissemination of adjacent bone tissue.

Osteomyelitis is an infectious disease affecting the bone,
caused by microorganisms that generally disseminate through
proximity or hematogenous spread. Hematogenous osteomyelitis
in children affects mainly the metaphysis of long bones, as it is
highly vascularised [3]. Morganella morganii is a gram-negative

bacillus located in the normal flora of the colon, which was first
isolated in 1906 by Morgan in children’s faecal culture®. It is not
a common pathogen to be found in either septic arthritis or acute
osteomyelitis, which is why this case is presented.

Clinical Study

A nineteen-day-old female is admitted into the neonatal unit
for suspected septic arthritis of the right knee.

The personal background includes premature birth at 35
weeks with no need for resuscitation. Controlled pregnancy
with negative serology. It is worthy of mention that from week
26 an image in the left axillary region is observed through
ultrasonographic control. This image is compatible with
macrocystic lymphatic malformations with brachial and thoracic
extension, seemingly unrelated to our case.

The patient carried out follow-ups in neonatal outpatient
care for hypocalcaemia secondary to prematurity. The physical
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exploration showed swelling, pain and inflammation of the right lavage and the collection of further culture.
knee. An analytical and haemoculture control was conducted,
providing evidence of elevation of acute phase reactants (CRP
64mg/dl. PCT 1,19ng/ml).

At this time, our service was consulted with this case
under the suspicion of being septic arthritis. With this suspicion,
an ultrasound was requested of the right knee. It showed a joint
effusion with echogenic tissue inside, in the femorotibial and
patellofemoral compartment (7mm thick), which extended towards
the suprapatellar recess (14mm thick) and toward the ipsilateral
distal femoral physis, related to the suspicion of septic arthritis of
the knee.

After the physical examination of pain, swelling and
functional limitation, compatible with articular infection, and after
reviewing the laboratory tests (leukocytes 28.4x10° with 6% band
cells, 49% neutrophils, 37% lymphocytes and 5% monocytes) and
radiological tests (Figure 1& 2), it was decided, under general
anaesthetic, to conduct an arthrotomy, joint lavage and collect
culture samples.

An intravenous antibiotic treatment was introduced under
neonatal control with no clinical nor analytical improvement, Figure 1: Initial XR: Metaphysis irregularity of right femur.
requiring on up to two more occasions another arthrotomy, joint ~Important augmentation of periarticular soft tissues.

Figure 2: Simple radiology after first surgery: Destruction with irregular margins of lateral and central juxtaphyseal of the distal
metaphysis of the right femur, with continuous periosteal reaction, compatible with osteomyelitis.
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At this point, given that the clinical and analytical improvement was scarce, an MRI of the right knee was conducted (Figure 3), showing
an alteration of the bone marrow, poorly defined, hypointense in T1 and hyperintense in T2, suggestive of bone edema secondary to the
osteomyelitis diagnosis. Similarly, a focal alteration is found on the anterior surface of the epiphysis and on the anterolateral surface
of the distal femoral metaphysis, well defined, hypointense in T1 and hyperintense in T2, of approximately 3x10x5mm and 5x5x6mm
respectively, which could be related to two small intraosseous abscesses. The femoral physis is found blurred, especially its central
portion, which suggests its affectation. Additionally, a lateral periosteal reaction is observed, already present in the simple radiology

study.

Figure 3: MRI: Findings in relation to the diagnosis of metaphyseal-epiphyseal osteomyelitis in the right distal femur, with two small
intraosseous abscesses with affectation of the distal femoral physis and inflammatory changes in the anterior muscular compartment.

Due to these findings, a new surgical procedure was
programmed, conducting a new joint lavage and curettage of the
small abscesses found in the MRI. Samples were taken and sent to
microbiology, where the bacteriological study found a growth of
Morganella Morganii.

After this additional, more aggressive surgery, together with
the anti-biotherapy change conducted by the neonatology service,
an important clinical and analytical improvement was noted
(leukocytes 17.9x10° with 37.3% neutrophils, 45.7% lymphocytes,
9.2% monocytes).

The patient required intravenous antibiotic treatment for
a total of four weeks. Initially with ceftazidime, amikacin and
vancomycin, and subsequently with cefepime and vancomycin.

After two weeks of intravenous treatment, and without
requiring further surgical reintervention, and once the blood tested

negative for cultures, the anti-biotherapy was changed to an oral
intake of cefixime, enabling the patient to leave the hospital and
have outpatient consultation follow-ups.

With the acute osteomyelitis diagnosis of the distal femur
due to Morganella morganii secondary to septic arthritis of the
right knee, and after five years of follow-ups (Figure 4), the patient
is clinically and analytically stable. She does not present pain,
limping nor functional limitation of the right knee.

However, the patient follows clinical monitoring every
six months as well as yearly radiological control, as there is a
discrepancy in the inferior members and a radiological bone
deformity. Which currently does not appear to be a clinical
alteration which limits her daily life, but which will likely require
the aid of a correcting surgical procedure in future.
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Figure 4: XR: Rarefaction of the articular surface of the external femoral condyle with altered density and morphology. Deformity in

genu valgum secondary to residual changes.

Discussion

Osteoarticular infections in new-borns are rare. As they
affect a developing musculoskeletal system, a delay in diagnosis
or treatment can incur in serious ramifications [5]. This is due to
their immature immune system and the possible association with
osteomyelitis.

The prevalence in developed countries is of 22 cases for every
100.000 children, with 25% of them emerging before the age of
two. The most common germ in every age group is Staphylococcus
aureus, being accountable for 70 to 90% of osteomyelitis cases. In
the new-borns age group, this germ is often followed by pathogens
like K. Kingae, Escherichia coli, Streptococcus agalactie, other
gram-negative bacilli and Candida albicans [6].

Morganella morganii is a gram-negative bacillus, a
facultative anaerobe part of Enterobacteriaceae family. It is part
of the common intestinal microbiota, considered an opportunistic
pathogen, which causes mainly nosocomial infections, especially
throughout the urinary tract [4, 7, 8].

Arthritis secondary to this bacterium is a rare entity in the
general population, as we have only found seven cases in the
literature [9-15]. Similarly, only five cases have been published on
osteomyelitis due to this germ [16-20] one of which subsequently
presented articular affectation. Regarding its incidence in the
paediatric age group, only one of these studies [19] refers to a

sixteen-month-old patient with osteomyelitis in the talus bone
region, which is why we considered we should present our case.

Most patients present as personal background history:
immune-depression, prolonged corticotherapy, alcoholism,
previous surgeries or permanent urinary catheters. These have
been identified as risk factors for infection from Morganella
morganii [21, 22]. The only risk factor our patient presented was
immaturity, despite which neither corticoids nor antibiotics were
necessary after birth.

The diagnosis of this pathology in the early stages of the
disease can be difficult, and even more so in new-borns as it may
not be suspected, delaying treatment.

For this reason, a correct physical exploration is essential.
The most frequent signs and symptoms include irritability, pseudo
paralysis of the member, fever (which may not arise) and local
erythema.

The diagnostic confirmation is normally completed through
laboratory tests and imaging techniques. Very often, the analysis
is non-specific, showing elevated CRP values in 98% of cases. As
for the imaging tests, the simple radiography is usually normal
during the first days, with the first alterations showing after 7-10
days of evolution, revealing the lysis after two weeks [23]. The
ultra-sonographic image is the technique chosen in the diagnosis
of arthritis, as it can detect effusion during very early stages, in
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addition to assisting in conducting guided puncture procedures.

As for the magnetic resonance, this plays a key role in
the diagnosis and follow-up of osteomyelitis in patients of the
paediatric age group [24].

It can detect early changes at osseous level, assess the real
extension of the area affected, help in surgical planning, and assess
the evolution [25].

In terms of the general treatment of septic arthritis, the
main accepted approach is drawing fluid from the joint as soon as
possible and prior to initiating antibiotic treatment is. However,
there is ongoing debate as to the best method to conduct this
procedure (arthroscopy, arthrotomy or joint aspiration). Children
with recent clinical diagnosis could benefit from joint aspiration
and targeted antibiotic treatment, except with new-borns, where
there is no clear evidence of improvement without arthrotomy
[26], as was our case.

The length of the antibiotic treatment, both intravenous and
oral, remains an ongoing debate. Traditionally the endovenous
treatment is continued for 4 to 6 weeks; however, currently,
many clinical guides shorten these timeframes according to the
patient’s medical evolution. The symptom remission is assessed,
the analytical improvement and the absence of fever among other
factors [27].

Even so, concerning the neonatal affectation the debate is
greater and further customising of the treatment to the individual
is proposed, depending on the pathogen and the patient’s clinical
situation [23]. It is generally recommended that the total treatment
length in non-complicated cases be no less than 3 or 4 weeks, and
that most of this treatment be administered intravenously in this
group [28].

References

1. Wong M, Williams N, Cooper C 2020 Systematic Review of Kingella
kingae Musculoskeletal Infection in Children: Epidemiology, Impact
and Management Strategies. Pediatric Health Med Ther. 11:73-84.

2. DeMarco G, Chargui M, Coulin B, Borner B, Steiger C 2021 Kingella
kingae Osteoarticular Infections Approached through the Prism of the
Pediatric Orthopedist. Microorganisms.10: 25.

3. Deftereos SP, Michailidou E, Karagiannakis GK, Grigoriadi S,
Prassopoulos P 2009 Hematogenous infantile infection presenting as
osteomyelitis and septic arthritis: a case report. Cases J. 2: 8293.

4. LiuH, Zhu J, Hu Q, Rao X. 2016 Morganella morganii, a non-negligent
opportunistic pathogen. Int J Infect Dis. 50:10-7.

5. McPherson DM. 2002 Osteomyelitis in the neonate. Neonatal Netw.
21:9-22.

6. Frank G, Mahoney HM, Eppes SC. 2005 Musculoskeletal infections in
children. Pediatr Clin North Am. 52:1083-106.

7.

10.

1.

12

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

Learman BS, Brauer AL, Eaton KA, Armbruster CE. 2019 A Rare
Opportunist, Morganella morganii, Decreases Severity of Polymicrobial
Catheter-Associated Urinary Tract Infection. Infect Immun. 88:
e00691-19.

O’Hara CM, Brenner FW, Miller JM. 2000 Classification, identification,
and clinical significance of Proteus, Providencia, and Morganella. Clin
Microbiol Rev. 13: 534-46.

Katz LM, Lewis RJ, Borenstein DG. 1987 Successful joint arthroplasty
following Proteus morganii (Morganella morganii) septic arthritis: a
four-year study. Arthritis Rheum. 30: 583-5.

Schonwetter RS, Orson FM. 1988 Chronic Morganella morganii
arthritis in an elderly patient. J Clin Microbiol. 26:1414-5.

Santaeugénia S, Sanmarti M, Cristina V, Olivé A 2002. [Morganella
morgagnii septic arthritis]. Med Clin (Barc). 118: 399.

Gautam V, Gupta V, Joshi RM, Sawhney G, Duhan S. 2003 Morganella
morganii-associated arthritis in a diabetic patient. J Clinical Microbiol.
41: 3451.

Sanz Santaufemia FJ, Suarez Rueda C, Garcia Talavera ME, Martin
Del Valle F, Zapardiel Ferrero J 2012 [Morganella morganii: an unusual
bacterium in joint effusions]. An Pediatr (Barc).76: 298-9.

Cetin M, Ocak S, Kuvandik G, Aslan B, Temiz M, et al. 2008 Morganella
morganii-associated arthritis in a diabetic patient. Adv Ther. 25: 240-4.

Tsiotsias A, Maris S, Apostolopoulos AP, Salmas M, Karadimas EJ, et
al. 2019 Morganella Morganii: An Unusual Case-Report of Shoulder
Septic Arthritis. J Long Term Eff Med Implants. 29: 273-275.

Amat AS, Carbonell RP, Rocha LA, Viladomiu SA. 2004 [Osteomyelitis
of the rib due to Morganella morganii]. An Med Interna. 21: 464.

De A, Raj HJ, Maiti PK. 2016 Biofilm in Osteomyelitis caused by a
Rare Pathogen, Morganella morganii: A Case Report. J Clin Diagn
Res. 10: DD06-DD8.

Zhu J, Li H, Feng L, Yang M, Yang R, et al. 2016 Severe chronic
osteomyelitis caused by Morganella morganii with high population
diversity. Int J Infect Dis. 50: 44-7.

Harris MC, DeRosa DC, West PA. 2019 Subacute Osteomyelitis of the
Pediatric Talus: A First Report of Brodie’s Abscess from Morganella
morganii. Case Rep Orthop.

Koyuncu $, Ozan F 2012 Morganella morganii osteomyelitis
complicated by secondary septic knee arthritis: a case report. Acta
Orthop Traumatol Turc. 46: 464-7.

Smithson Amat A, Perell6 Carbonell R, Arenillas Rocha L, Soriano
Viladomiu A 2004 An Med Interna. Aran Ediciones, S.A; 2004. 64—-64.

De A, Raj HJ, Maiti PK 2016 Biofilm in Osteomyelitis caused by a Rare
Pathogen, Morganella morganii: A Case Report. J Clin Diagn Res. 10:
DDO06-8.

Dessi A, CrisafulliM, Accossu S, Setzu V, Fanos V 2008 Osteo-articular
infections in newborns: diagnosis and treatment. J Chemother. 20:
542-50.

Dartnell J, Ramachandran M, Katchburian M 2012. Haematogenous
acute and subacute paediatric osteomyelitis: a systematic review of
the literature. J Bone Joint Surg Br. 94: 584-95.

Pugmire BS, Shailam R, Gee MS 2014. Role of MRI in the diagnosis
and treatment of osteomyelitis in pediatric patients. World J Radiol. 6:
530-537.

5
Ann Case Rep, an open access journal
ISSN: 2574-7754

Volume 7; Issue 03


https://pubmed.ncbi.nlm.nih.gov/32158303/
https://pubmed.ncbi.nlm.nih.gov/32158303/
https://pubmed.ncbi.nlm.nih.gov/32158303/
https://pubmed.ncbi.nlm.nih.gov/35056474/
https://pubmed.ncbi.nlm.nih.gov/35056474/
https://pubmed.ncbi.nlm.nih.gov/35056474/
https://casesjournal.biomedcentral.com/articles/10.4076/1757-1626-2-8293#article-info
https://casesjournal.biomedcentral.com/articles/10.4076/1757-1626-2-8293#article-info
https://casesjournal.biomedcentral.com/articles/10.4076/1757-1626-2-8293#article-info
https://pubmed.ncbi.nlm.nih.gov/27421818/
https://pubmed.ncbi.nlm.nih.gov/27421818/
https://pubmed.ncbi.nlm.nih.gov/11871009/
https://pubmed.ncbi.nlm.nih.gov/11871009/
https://pubmed.ncbi.nlm.nih.gov/16009258/
https://pubmed.ncbi.nlm.nih.gov/16009258/
https://pubmed.ncbi.nlm.nih.gov/31611275/
https://pubmed.ncbi.nlm.nih.gov/31611275/
https://pubmed.ncbi.nlm.nih.gov/31611275/
https://pubmed.ncbi.nlm.nih.gov/31611275/
https://pubmed.ncbi.nlm.nih.gov/11023955/
https://pubmed.ncbi.nlm.nih.gov/11023955/
https://pubmed.ncbi.nlm.nih.gov/11023955/
https://pubmed.ncbi.nlm.nih.gov/3593440/
https://pubmed.ncbi.nlm.nih.gov/3593440/
https://pubmed.ncbi.nlm.nih.gov/3593440/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC266625/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC266625/
https://pubmed.ncbi.nlm.nih.gov/11940403/
https://pubmed.ncbi.nlm.nih.gov/11940403/
https://www.researchgate.net/publication/10676828_Morganella_morganii-Associated_Arthritis_in_a_Diabetic_Patient
https://www.researchgate.net/publication/10676828_Morganella_morganii-Associated_Arthritis_in_a_Diabetic_Patient
https://www.researchgate.net/publication/10676828_Morganella_morganii-Associated_Arthritis_in_a_Diabetic_Patient
https://pubmed.ncbi.nlm.nih.gov/22341776/
https://pubmed.ncbi.nlm.nih.gov/22341776/
https://pubmed.ncbi.nlm.nih.gov/22341776/
https://pubmed.ncbi.nlm.nih.gov/18327547/
https://pubmed.ncbi.nlm.nih.gov/18327547/
https://pubmed.ncbi.nlm.nih.gov/32749130/
https://pubmed.ncbi.nlm.nih.gov/32749130/
https://pubmed.ncbi.nlm.nih.gov/32749130/
https://pubmed.ncbi.nlm.nih.gov/15476428/
https://pubmed.ncbi.nlm.nih.gov/15476428/
https://pubmed.ncbi.nlm.nih.gov/27504288/
https://pubmed.ncbi.nlm.nih.gov/27504288/
https://pubmed.ncbi.nlm.nih.gov/27504288/
https://pubmed.ncbi.nlm.nih.gov/27495005/
https://pubmed.ncbi.nlm.nih.gov/27495005/
https://pubmed.ncbi.nlm.nih.gov/27495005/
https://pubmed.ncbi.nlm.nih.gov/30984435/
https://pubmed.ncbi.nlm.nih.gov/30984435/
https://pubmed.ncbi.nlm.nih.gov/30984435/
https://pubmed.ncbi.nlm.nih.gov/23428772/
https://pubmed.ncbi.nlm.nih.gov/23428772/
https://pubmed.ncbi.nlm.nih.gov/23428772/
https://pubmed.ncbi.nlm.nih.gov/27504288/
https://pubmed.ncbi.nlm.nih.gov/27504288/
https://pubmed.ncbi.nlm.nih.gov/27504288/
https://pubmed.ncbi.nlm.nih.gov/19028615/
https://pubmed.ncbi.nlm.nih.gov/19028615/
https://pubmed.ncbi.nlm.nih.gov/19028615/
https://online.boneandjoint.org.uk/doi/full/10.1302/0301-620X.94B5.28523
https://online.boneandjoint.org.uk/doi/full/10.1302/0301-620X.94B5.28523
https://online.boneandjoint.org.uk/doi/full/10.1302/0301-620X.94B5.28523
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4147434/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4147434/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4147434/

Citation: Esperanza HM, Sandra GL, Carmen MG, Leticia AB, John Freddy FR (2022) Osteomyelitis Due To an Unusual Bacterium:
Morganella Morganii. Ann Case Report 7: 843. DOI: 10.29011/2574-7754.100843

26. Paakkonen M, Peltola H. 2013 Bone and joint infections. Pediatr Clin
North Am. 60: 425-36.

27. Saavedra-Lozano J, Calvo C, Huguet Carol R, Rodrigo C, Nufiez E, et
al. 2015 SEIP-SERPE-SEOP Consensus document on the treatment
of uncomplicated acute osteomyelitis and septic arthritis. An Pediatr
(Barc). 82: 273.e1-273.e10.

28. Howard-Jones AR lIsaacs D 2013 Systematic review of duration
and choice of systemic antibiotic therapy for acute haematogenous
bacterial osteomyelitis in children. J Paediatr Child Health. 49: 760-8.

6
Ann Case Rep, an open access journal
ISSN: 2574-7754

Volume 7; Issue 03


https://pubmed.ncbi.nlm.nih.gov/23481109/
https://pubmed.ncbi.nlm.nih.gov/23481109/
https://www.analesdepediatria.org/es-documento-consenso-seip-serpe-seop-sobre-el-articulo-S1695403314004627
https://www.analesdepediatria.org/es-documento-consenso-seip-serpe-seop-sobre-el-articulo-S1695403314004627
https://www.analesdepediatria.org/es-documento-consenso-seip-serpe-seop-sobre-el-articulo-S1695403314004627
https://www.analesdepediatria.org/es-documento-consenso-seip-serpe-seop-sobre-el-articulo-S1695403314004627
https://pubmed.ncbi.nlm.nih.gov/23745943/
https://pubmed.ncbi.nlm.nih.gov/23745943/
https://pubmed.ncbi.nlm.nih.gov/23745943/

