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Chronic recurrent multifocal )
osteomyelitis: Keys to diagnosis

Osteomielitis créonica multifocal recurrente:
claves para el diagnoéstico

Dear Editor,

We present 6 cases of chronic recurrent multifocal
osteomyelitis (CRMO) in a cohort of children and adoles-
cents; the clinical and demographic characteristics of the
cases are summarised in Table 1, and radiological images
can be found in Fig. 1. The patients presented with insidi-
ous bone or joint pain associated with local swelling, warmth
and tenderness at the affected site and functional impair-
ment.

One of the patients had nail pitting secondary to psoria-
sis, which was diagnosed before CRMO. Another patient had
fever of up to 39°C. The rest did not present with constitu-
tional symptoms, with a mean temperature at diagnosis of
37.1°C.

Four patients had multifocal disease and 2 unifocal dis-
ease. Four experienced recurrences at the original site and
1 at a different site (Fig. 1, A and B), and one did not expe-
rience recurrence.

In every case, the results of laboratory tests at diagno-
sis were normal, with the exception of mild elevation of the
erythrocyte sedimentation rate (ESR) and C-reactive protein
(CPR), with mean values of 72mm/h and 21 mg/L, respec-
tively.

The initial radiographs were also normal in every case but
one, in which a radiographic pattern indicative of aggressive
disease was identified at the distal tibial metaphysis (Fig. 1,
F-K).

All patients underwent a bone biopsy guided by computed
tomography (CT) and a magnetic resonance imaging (MRI)
scan of the involved regions. The findings ruled out infec-
tious or malignant disease in every case and evinced mild
inflammatory changes in the bone marrow. Four patients
also underwent a whole body MRI scan (Fig. 1, C-E), which
evinced vertebral involvement in all and vertebral collapse
in 3.

Three patients received an initial diagnosis of bacterial
osteomyelitis of unknown aetiology and empiric antibiother-
apy until CRMO was diagnosed. In 3 patients, treatment with
nonsteroidal anti-inflammatory drugs (NSAIDs) achieved
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remission, while another 3 required second-line treatment:
2 with pamidronate and 1 with etanercept.

Chronic recurrent multifocal osteomyelitis is an autoin-
flammatory disease of bone that develops in children and
adolescents.” Comorbidities such as psoriasis, palmar plan-
tar pustulosis, inflammatory bowel disease or inflammatory
arthritis may cooccur or precede the diagnosis of CRMO.2
In this case series, one patient presented with nail pitting.
Clinically, CRMO is characterised by insidious bone or joint
painin at least one site, with focal swelling, warmth and ten-
derness, and may cause functional impairment. At onset, the
bone changes may be limited to a single location, or there
may be multiple foci. Although our series did not include any
patients with clavicular involvement, most previous studies
agree that clavicular osteomyelitis is suggestive of CRMO.?

Symptoms may recur or remit, and fewer than 5%
of affected patients have constitutional symptoms, like
weight loss or fever.? In agreement with the previous lit-
erature, the laboratory values at diagnosis of CRMO were
normal or there was mild elevation of the ESR and CPR
levels.?

There are no universally accepted criteria for the diag-
nosis of CRMO, although some have been proposed (Bristol
criteria, Jansson criteria),*> and it continues to be a diagno-
sis of exclusion, chiefly through ruling out malignant disease
and infection.

Plain radiography is frequently the initial imaging modal-
ity used in the diagnosis of CRMO in the early stages, but
it usually does not detect specific pathological features.
When present, they tend to be focal metaphyseal lytic
lesions,” which was the case in only one of our patients
(Fig. 1). Magnetic resonance imaging is particularly sensi-
tive, even in the early stages, and frequently detects the
presence of asymptomatic bony oedema and soft tissue
changes.?

If the disease is multifocal, unifocal with involvement of
the clavicle or recurrent, CRMO should be suspected, and
whole-body MRI is the gold standard of diagnosis. Whole-
body MRI can detect multifocal involvement and is useful
for the assessment of disease activity and to identify poten-
tial skeletal complications, such as vertebral fractures or
bony deformities due to premature physeal closure.* In our
series, half the patients experienced vertebral collapse dur-
ing the course of disease. This highlights the importance
of appropriate diagnosis, treatment and follow-up in these
patients. Lastly, several studies show that at present, a bone
biopsy is performed in 70%-80% of patients,” particularly
in those with unifocal involvement and atypical location of
disease, early onset (age <2 years) or atypical response to
treatment.®> However, in our case series, a biopsy was per-
formed in every patient to rule out alternative diagnoses.
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Table 1  Characteristics of the cohort.

Case Age/sekSR CPR?(mgTéperatutataneous Presentation Number Initial Treatment Biopsy Vertebral

(mm/h) °C) manifesta- of X-ray collapse
tions episodes

1 11/F 24 3 35.9 Nail pitting Multifocal 1 Normal  NSAID Performed Yes

2 14/M 79 20 39 No Multifocal 2 Normal NSAID + pamidrorPeiformed Yes

3 15/F 100 40 37.5 No Multifocal 4 Normal  NSAID Performed No

4 14/M 80 3 36.7 No Multifocal 3 Lytic NSAID + etanercepérformed Yes

lesion
5 9/F 115 54 37 No Unifocal 2 Normal  NSAID + pamidrorReiformed No
6 2/M 34 4 36 No Unifocal 2 Normal NSAID Performed No

CPR, C-reactive protein; ESR, erythrocyte sedimentation rate; F, female; M, male; NSAID, nonsteroidal anti-inflammatory drug.
@ Peak CPR value during the episode.

Figure 1 (A and B) Boy aged 2 years who presented with pain and signs of local inflammation in the right lower extremity with
mild elevation of the ESR (34 mm/h) y la CPR (4 mg/L). (A) The initial MRI detected metaphyseal and diaphyseal oedema in the right
tibia (arrow). A pathogen was not isolated, and the disease was classified as bacterial osteomyelitis of unknown aetiology. (B) Five
months later, he had a similar episode in the left lower extremity, and the MRI scan revealed metaphyseal and diaphyseal oedema
in the left tibia (arrow), leading to diagnosis of CRMO. (C-E) Girl aged 11 years who presented with pain and local inflammatory
signs in the right lower extremity with mild elevation of the ESR (24 mm/h) and CPR level (3 mg/L). History of back pain of one
year’s duration. The short tau inversion recovery (STIR) whole body MRI images revealed multiple foci of bony oedema: in the tibial
metaphysis (arrows in C), in the body of T7 (arrow in D), and in the posterior wall acetabulum (arrow in E). (F-K) Male adolescent
aged 14 years who presented with pain and signs of local inflammation in the left lower extremity and mild elevation of the ESR
(80mm/h) and CPR (3 mg/L). (F) The initial anteroposterior radiograph detected an eccentric lytic lesion adjacent to the physis at
the level of the metaphysis of the distal tibia (arrow), with a discontinuous periosteal reaction (arrowhead). (G) Five months later,
the lesion had decreased in size (arrow) and the periosteal reaction was continuous (arrowhead). (H) Two years later, the lesion had
resolved with minimum residual bone sclerosis (arrow). (I) MRI at diagnosis with visualization of a transphyseal lesion: hypointense
in T1-weighted images (arrow) and (J) hyperintense in T2-weighted images (arrow). (K) Intense enhancement of the bony lesion
and surrounding soft tissues (arrow).

In children presenting with unifocal pain, the differential References
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Serious systemic toxicity after "
application of topical lidocaine

Toxicidad sistémica grave tras la aplicacion de
lidocaina tépica

Dear Editor:

We present the case of a boy aged 5 years with an unremark-
able history referred to the emergency department (ED)
after developing seizures. The mother reported the applica-
tion of a full tube of 30g of lidocaine with a concentration
of 40 mg/g throughout the trunk and extremities followed
by occlusive bandaging as indicated preceding the curet-
tage of molluscum contagiosum. An hour later, the patient
had an absence seizure with tonic-clonic movements (1 min)
in the facility where the procedure was to take place. The
bandaging was removed and the skin was cleaned quickly.
The skin had lesions compatible with eczema, which had
been present beforehand. During transport to the ED, the
patient had a second seizure and arrived to the department
in the postictal phase. A few minutes later, a new episode
started, prompting administration of intravenous midazo-
lam, and the patient developed respiratory depression that
required manual ventilation. The patient was transferred
to the intensive care unit breathing spontaneously but still
unconscious and with a tendency toward bradycardia. Due
to the suspicion of severe lidocaine toxicity, the patient
was treated with intravenous lipid emulsion (ILE) at 20%
(loading bolus, 1.5mL/kg over 3 min followed by boluses of
0.25 mg/kg/min over 30 min). The skin was decontaminated
with abundant water and soap. The patient exhibited grad-
ual improvement and was moved to the ward 24 h after his
arrival and discharged from hospital on day 3. Serial mea-

DOI of refers to article: https://doi.org/10.1016/j.anpedi.2023.
04.004

surement of serum levels of lidocaine by means of liquid
chromatography with tandem mass spectrometry showed a
progressive increase that peaked at 3.2 ug/mL at 5h post
before the administration of ILE (Fig. 1). The siblings of the
patient, on whom lidocaine (40 mg/g) had also been applied,
were treated at the same time: a boy aged 7 years (appli-
cation of 2/3 of a tube, approximately 800 mg of lidocaine),
and another aged 3 years (1/3 of a tube, approximately
400 mg). The older one had a tendency toward bradycar-
dia and was admitted and monitored for 24 h. The younger
one remained asymptomatic and was under observation for
8h.

Lidocaine is an amide local anaesthetic. In paediatric
care, it is frequently used as a topical anaesthetic and it is
important to remember that high doses or repeated admin-
istration can cause systemic toxicity. The latter results from
the reversible inhibition of the generation and conduction
of action potentials, with both excitatory and depressant
effects on the central nervous system and a depressant
effect on the cardiovascular system." Some of the main
neurologic symptoms it can cause are confusion, halluci-
nations, seizures and coma with apnoea, and some of the
cardiovascular symptoms are hypertension and transient
tachycardia followed by arrhythmias (sinus bradycardia,
junctional or ventricular arrhythmias, asystole). It can cause
nausea and vomiting and metahemoglobinemia.”? The lat-
ter, while possible, is more commonly associated with other
local anaesthetics, alone or in combination, such as lido-
caine and prilocaine cream."?

Table 1 presents the factors that contribute to the devel-
opment of toxicity, several of which were present in our
patient.? In addition, according to the summary of product
characteristics, administration of this drug is not recom-
mended in children aged less than 6 years, so it was
prescribed for off-label use.

Cases of severe toxicity in paediatric patients caused by
topical lidocaine at doses of 8.6-17.2mg/kg, lower than
the doses given to our patients, have been described in the
past. The progressive increase in the serum levels of the
drug indicated that cutaneous absorption continued during
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