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KSAiETAK )

Uvod/Cilj: Akutni mastoiditis (AM) je ozbiljna bakterijska infekcija mastoidne kosti koja nastaje kao
posledica akutnog zapaljenja srednjeg uva (AOM). lako se mastoiditis moZe javiti u bilo kom uzrastu,
vecina pacijenata je mlada od dve godine. Infekciju najcesce izazava Streptococcus pneumoniae. Nakon
uvodenja antibiotske terapije i imunizacije protiv pneumokoka, samo 0,002% dece sa AOM razvice akutni
mastoiditis. Cilj ovog rada je da prikaze slucaj ¢etvorogodisnje devojcice sa AM kod koje je utvrdeno
da nije vakcinisana konjugovanom pneumokoknom vakcinom prema Kalendaru obavezne imunizacije
Republike Srbije.

Prikaz bolesnika: Prikazali smo slucaj cetvorogodisnje devojcice sa AM kod koje je utvrdeno da nije
vakcinisana konjugovanom pneumokoknom vakcinom. DevojCica je na pregledu bila razdraZljiva,
nervozna, febrilna, Zalila se na bol u uvu, sa prisutnim retroaurikularnim otokom i crvenilom koZze.
Parametri inflamacije bili su poviSeni. Zbog postojanja sumnje na akutni mastoiditis uraden je CT
endokranijuma koji je potvrdio dijagnozu. Pravovremenim zapocinjanjem parenteralne antimikrobne
terapije uz hirursku retroaurikularnu inciziju i drenazu periostalnog apscesa, u¢injenu mastoidektomiju i
miringotomiju, kod devojcice je dovelo do poboljSanja opsteg stanja, a u dreniranom sadrzaju je izolovan
Streptococcus pneumoniae.

Zakljucak: Prikazom slucaja nevakcinisanog deteta koje je obolelo od akutnog mastoiditisa, uzrokovanog
pneumokom, odnosno infekcijom koja je vakcinom preventabilna, jo$ jednom Zelimo da skrenemo paznju
na znacaj pravovremene imunizacije prema Kalendaru obavezne imunizacije Republike Srbije.

Kljune reci: akutni mastoiditis, Streptococcus pneumoniae, konjugovana pneumokokna vakcina,
Kobavezna imunizacija /

Uvod

Akutni mastoiditis (AM) je akutno gnojno
zapaljenje sluznice i kosti mastoidnog nastavka.
Javlja se kao komplikacija akutne upale srednjeg
uva, a predispozicija za nastanak zavisi od uzrasta,
anatomskih karakteristika temporalne kosti, uz-

som i Cesto povezano sa teskim intrakranijalnim
komplikacijama. Nakon uvodenja antibiotske ter-
apije i pneumokokne vakcine, samo 0,002% dece
sa akutnim otitisom razvi¢e akutni mastoiditis sa
stopom mortaliteta manjom od 0,01 na 100.000

rocnika i imunoloSkog statusa obolelog. Danas je
veoma retko oboljenje zahvaljujuéi redovnoj vakci-
naciji i upotrebi antibiotika.

lako se mastoiditis moze javiti u bilo kom uz-
rastu, vecina pacijenata je mlada od dve godine,
sa srednjom staro$¢u od 12 meseci. U pre-antibi-
otskoj eri, 20% slucajeva akutnog zapaljenja sred-
njeg uva je bilo komplikovano akutnim mastoiditi-

stanovnika (1).

Kao ozbiljna komplikacija zapaljenja srednjeg
uva (AOM), akutni mastoiditis se kod dece mani-
festuje otalgijom, groznicom, retroaurikulatnim
otokom i bolnom osetljivoscu. Infekcija je najcesée
izazavana Streptococcus-om pneumoniae, a rede
su ukljuéeni Streptococcus pyogenes, Hemoph-
ilus influenzae, Staphylococcus aureus i dr. (2).
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[SUMMARY

Introduction: Acute mastoiditis (AM) is a serious bacterial infection of the mastoid bone that occurs
as a consequence of acute otitis media (AOM). Although mastoiditis can occur at any age, the majority
of patients are less than two years of age, with a median age of 12 months. The infection is most often
caused by Streptococcus pneumoniae. After antibiotics and pneumococcal vaccination, 0,002% of
children with AOM progress too acute coalescent mastoiditis. The aim of this study is to present the
case of a four-year-old girl with AM who was found not vaccinated by pneumococcal conjugated vaccine
according to the mandatory immunization schedule of the Republic of Serbia.

Case report: We describe the case of a four-year-old girl with AM, where we found that she was not
regularly vaccinated by pneumococcal conjugated vaccine. The girl was presenting with irritability,
fussiness, fever, ear pain, red and swollen retroauricular skin. The inflammatory markers were elevated.
Due to the suspicion of acute mastoiditis, a CT scan of the endocranium was performed, which confirmed
the diagnosis. Timely initiation of parenteral antimicrobial therapy with surgical retroauricular incision
and drainage of the periosteal abscess, mastoidectomy and myringotomy perfomed on the girl led to
an improvement in the general condition, and Streptococcus pneumoniae was isolated in the drained
contents.

Conclusion: By presenting the case of an unvaccinated child who suffered from acute mastoiditis caused
by a vaccine preventable disease we once again wanted to draw attention to the importance of timely
immunization.

Key words: acute mastoiditis, Streptococcus pneumoniae, pneumococcal conjugate vaccine, mandatory

immunization
\ J

Introduction

Acute mastoiditis (AM) is an acute purulent were complicated by acute mastoiditis and often

inflammation of the mucosal lining and bone in
the mastoid process. It occurs as the complication
of acute otitis media, while the predisposition for
its occurrence depends on age, on the anatomical
characteristics of the temporal bone, causative
agents and the immune status of the patient.
Today, the disease is very rare thanks to regular
vaccination and the use of antibiotics.

Although acute mastoiditis can occur at any
age, the majority of patients are younger than 2
years, withthe median age of 12 months. Inthe pre-
antibiotic era, 20% of cases of acute otitis media

associated with severe intracranial complications.
After the introduction of antibiotic therapy and
pneumococcal vaccine, only 0.002% of children
with acute otitis develop acute mastoiditis with
a mortality rate of less than 0.01% per 100,000
population (1).

As a severe complication of acute otitis media
(AOM), acute mastoiditis in children is manifested
as otalgia, fever, retroauricular swelling and
tenderness on palpation. The infection is most
often caused by Streptococcus pneumoniae, while
Streptococcus pyogenes, Hemophilus influenzae,
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Diferencijalno dijagnosticki retroaurikularni otok
i bolna osetljivost mogu nastati kao komplikacija
upale spoljasnjeg uva (AOE), koju najcesce izaziva
Pseudomonas aeruginosa. Ova razlika u mikrobnoj
etiologiji Cini razliku izmedu akutnog mastoiditi-
sa i periaurikularnog celulitisa koji je sekundarno
vazan za AOE (3).

Komplikacije AM mogu biti ekstrakranijalne i
intrakranijalne, nekad veoma ozbiljne i opasne po
Zivot. Od ekstrakranijalnih komplikacija najcesca je
subperiostalni apsces sa posledicnom dekalcifikaci-
jom i resorpcijom kosti (koalescentni mastoiditis),
zatim labirintitis, lezije facijalnog nerva, tromboza
jugularne vene. Intrakranijalne komplikacije nisu
Ceste, ali nesumnjivo mogu biti ozbiljne i zavrsiti
se smrtnim ishodom. Simtomatologija je uglav-
nom neuroloska i/ili septicka u slu¢aju meningitisa,
epiduralnih apscesa, encefalitisa ili tromboze ka-
vernoznog sinusa (4). Upotreba antibiotika znacaj-
no je smanijila ucestalost pomenutih komplikacija,
ali takode danas predstavlja klinicki problem jer an-
tibiotici mogu prikriti vazne klinicke simptome. Zbog
toga je kod dece kod koje postoji sumnja na akutni
mastoiditis potrebno Sto ranije uraditi kompjuter-
izovanu tomografiju (CT) endokranijuma, praéenu
magnetnom rezonancom (MR) lobanje ako postoji
sumnja na intrakranijalne komplikacije (5).

Lecenje nekomplikovanih oblika AM podra-
zumeva upotrebu antimikrobnih lekova. S obzirom
na to da je Streptococcus pneumoniae najceséi
uzrocnik i da je njegova specificna osetljivost na
cefalosporine velika, savetuje se zapocinjanje in-
travenozne primene ceftriaksona kod hospital-
izovanih pacijenata. Upotreba drugih antibiotika

Slika 1. Desna usna Skoljka pomerena unapred
usled retroaurikularnog otoka

mozZe biti opravdana samo na osnovu antibiograma
(2). U slucaju komplikacije AM pristupa se hirurs-
kom lecenju (mastoidektomija, timpanoplastika,
drenaza apscesa i dr.) (6).

Prevencija svih oboljenja izazvanih Strepto-
coccus-om pneumoniae podrazumeva imunizaci-
ju, a uvodenjem konjugovanih pneumokoknih
vakcina zabeleZzen je znacajan pad incidencije
pneumokokne invazivne bolesti i akutnog mastoid-
itisa (7). Konjugovana desetovalentna pneumokok-
na vakcina uklju¢ena je u Kalendaru obavezne imu-
nizacije Republike Srbije od 2018. godine.

Cilj ovog rada je da prikaZe slucaj Cetvorogo-
disSnje devojcice sa AM kod koje je utvrdeno da
nije vakcinisana konjugovanom pneumokoknom
vakcinom prema Kalendaru obavezne imunizacije
Republike Srbije.

Prikaz bolesnika

Na pedijatrijski pregled dovedena je devojcica
zbog povisene temperature i otoka iza desnog uva.
Bolest je pocela nekoliko dana pre pregleda u vidu
febrilnosti do 39,3°C, potom razdrazljivosti i bola u
desnom uvu, a od prethodnog dana su primetili i
otok iza desne usne Skoljke. Anamnesticki od tera-
pije je dobijala analgoantipiretike, a nisu se javljali
lekaru.

Iz licne anamneze dobijeni su podaci da je
devoijcica ¢etvrto dete iz uredne trudnoce zavrsene
u terminu prirodnim putem, da je uglavnom bila
zdrava i da ne postoje podaci o redovnoj imuni-
zaciji deteta zbog Cestih selidbi i menjanja mesta
prebivali$ta. Zivi u skromnim uslovima, bez tekuce
vode i kanalizacije.

Wi

Slika 2. Retroaurikularni otok i crvenilo koze
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Staphylococcus aureus are less frequently involved
etc. (2). In the differential diagnostic evaluation,
retroauricular swelling and tenderness on
palpation may occur as a complication of acute
otitis externa (AOE) that is most often caused
by Pseudomonas aeruginosa. This difference in
microbial etiology differentiates between acute
mastoiditis and periauricular cellulitis that is
secondary to AOE (3).

The complications of AM can be extracranial
and intracranial, sometimes very severe and
life-threatening. Of extracranial complications,
the most common is subperiosteal abscess with
consequent decalcification and bone resorption
(coalescent mastoiditis), then labyrinthitis, lesions
of facial nerve, and thrombosis of the jugular vein.
Intracranial complications are not common, but
they can undoubtedly be serious and fatal. The
symptomatology is mainly neurological and/or
septic in case of meningitis, epidural abscesses,
encephalitis or cavernous sinus thrombosis (4).
The use of antibiotics has significantly reduced the
frequency of mentioned complications, but it is
also a clinical problem today because antibiotics
can mask important clinical symptoms. Therefore,
in children suspected of having acute mastoiditis, it
is necessary to perform computerized tomography
(CT) of the endocranium as soon as possible,
followed by magnetic resonance (MR) of the scull
if intracranial complications are suspected (5).

The treatment of uncomplicated forms of AM
involves the use of antimicrobial drugs. Given that
Streptococcus pneumoniae is the most common
causative agent and that its specific sensitivity

e
Figure 1. Right auricle displaced forward due to
retroauricular swelling

to cephalosporins is high, it is recommended to
start the intravenous administration of ceftriaxone
in hospitalized patients. The use of other
antibiotics can be justified only on the basis of the
antibiogram (2). In case of complications of AM,
surgical treatment is performed (mastoidectomy,
tympanoplasty, abscess drainage, etc.) (6).

The prevention of all diseases caused by
Streptococcus pneumonia involves immunization,
and with the introduction of pneumococcal
conjugate vaccines, a significant decrease in the
incidence of pneumococcal invasive disease and
acute mastoiditis was recorded (7). The ten-valent
pneumococcal conjugate vaccine was included
in the Mandatory Immunization Schedule in the
Republic of Serbia in 2018.

The aim of this study was to present the case
of a four-year-old girl with AM, who had not been
vaccinated with the pneumococcal conjugate
vaccine according to the Mandatory Immunization
Schedule in the Republic of Serbia.

Case report

A girl was brought to a pediatric examination
due to fever and swelling behind the right ear. The
illness started a few days prior to the examination
in the form of fever up to 39.3°C, then irritability
and pain in the right ear, and since the previous
day they noticed swelling behind the right auricle.
Anamnestically, she received analgoantipyretics,
but they did not report to the doctor.

Data were obtained from the personal
anamnesis that the girls was the fourth child
born as a full-term baby in a natural way, that she

Figure 2. Retroauricular swelling and redness of
the skin
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Na pregledu, Zensko dete uzrasta tri godine i
11 meseci, telesne mase (TM) 14 kg, telesne visine
(TV) 97cm, visoko febrilno (38,9°C), eupnoicno i
urednih vitalnih parametara. KoZa topla, bleda,
snizenog turgora i elasticiteta bez patoloskih
eflorescencija. Glava normokrani¢na, uobicaje-
no osetljiva na palpaciju. Bulbusi medioponirani,
pokretni u svim pravcima, zenice kruzne i izdas-
no reaguju na svetlost i akomodaciju. U nosu sa-
susen purulentan sekret. Zdrelo hiperemiéno.
Desna usna Skoljka pomerena unapred (Slika 1),
a retroaurikularno desno prisutni su crvenilo koze
i otok, osetljivi na pritisak. (Slika 2). Vrat valjkast,
aktivno i pasivno pokretan, obostrano se palpiraju
lako uvedani limfni nodusi. Grudni kos cilindri¢an
i simetricno respiratorno pokretan. Auskultator-
ni nalaz nad srcem i pluéima je uredan. Abdo-
men mek, jetra i slezina se ne palpiraju. Genitalije
Zenskog tipa odgovaraju uzrastu. Grub neuroloski
nalaz je uredan za uzrast, a meningealni znaci su
negativni.

Parametri inflamacije ukazivali su na akutnu
infekciju: SE 45 mm/1h, fibrinogen 5,03 g/L, CRP
149,32 mg/L, prokalcitonin 0,34 ng/L, a u krvnoj
slici bilo je 20,0 x 10°/L leukocita (granulocita
71,4%, monocita 10,1%, limfocita 18,5%), 4,07 x
10%?/L eritrocita, hemoglobin je bio 110 g/L, he-
matokrit 0,33, a trombocita je bilo 381 x e10°/L.
Biohemijske analize krvi i rutinski nalaz urina bili
su uredni. Hemokulture su ostale sterilne. Ucinje-
na je i radiografija pluca, te ultrazvucni pregled ab-

Slika 3. CT endokranijuma: semisolidni sadrzaj

gustih atenuacija u celosti ispunjava desni timpa-

ni¢ni kavum sa proSirenim antrumom mastoida i
sadrzajem koji ispunjava ceo desni mastoid

domena koji su, takode, bili bez patoloskog nalaza.
Otoskopija: desna bubna opna matirana, izmenje-
na i netransparentna.

Zbog retroaurikularnog otoka desno sa pos-
ledi¢no odstoje¢om usnom Skoljkom i sumnjom
na AM ucinjen je CT endokranijuma: semisolidni
sadrzaj gustih atenuacija u celosti ispunjava desni
timpanicni kavum, sa smanjenim denzitetom i
suspektnim osteolitickim procesom u nivou sta-
pesa, ocuvanog tegmenta timpani, zadebljale
membrane, sa proSirenim antrumom mastoida
i sadrzajem koji ispunjava ceo desni mastoid, sa
osteolizom kostanih struktura, bez znakova in-
trakranijalne propagacije (Slika 3)

Retroaurikularnim pristupom u opstoj endo-
trahealnoj anesteziji ucinjena je incizija i drenaza
subperiostalnog apscesa, potom mastoidektomija
i miringotomija sa ugradnjom aeracionih cevcica,
te uzet bris sadrzaja nakon incizije. Zapoceta je
parenteralna antibiotska terapija ceftriaksonom
koju je dete dobijalo tokom 14 dana. Dolazi do
postepene i potpune regresije klinickog i lokalnog
nalaza (Slika 4).

U kulturi sadrzaja dobijenog nakon incizije
izolovan je Streptococcus pneumoniae.

Tokom lecenja utvrdeno je da dete nije dobilo
konjugovanu pneumokoknu vakcinu.

Diskusija
Uvodenjem konjugovanih pneumokoknih vak-
cina u programe obavezne imunizacije primeéena

Slika 4. Nakon incizije i drenaze subperiostalnog
apscesa i inicijalne antibiotske terapije dolazi do
regresije retroaurikularnog otoka
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was mostly healthy and that there were no data
about regular immunization of the child because
they moved frequently and changed the place of
residence. She lived in modest conditions, with no
running water and sewage.

On the examination, a female child aged three
years and 11 months, whose body weight was
14 kg, height 97 cm, was highly febrile (38.9°C),
eupnoic and with normal vital parameters. The
skin was warm, pale, with a decreased turgor and
elasticity, without pathological efflorescence. The
head was normocephalic, with normal findings
on palpation. The eye globes were medially
positioned, mobile in all directions, the pupils
circular and reacted generously to light and
accommodation. Dried purulent secretion was in
the nose. The pharynx was hyperemic. The right
auricle was displaced forward (Picture 1), while
on the right retroauricular side, the skin was red
and swollen, sensitive to palpation (Picture 2).
The neck was cylindrical, actively and passively
movable, slightly enlarged lymph nodes were
palpated on both sides. The thorax was cylindrical
and symmetrically movable. The auscultation
findings of the heart and lungs were normal. The
abdomen was soft, the liver and spleen were not
palpable. The female genitals were normal for age.
The gross neurological findings were normal for
her age, while meningeal signs were negative.

The parameters of inflammation indicate an
acute infection: SE 45 mm/1h, fibrinogen 5.03

50
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Figure 3. CT of the endocranium: semisolid con-

tent of dense attenuation completely fills the right

tympanic cavity with an enlarged mastoid antrum
and content that fills the entire right mastoid

g/L, CRP 149.32 mg/L, procalcitonin 0.34 ng/L,
and in the blood count, there were 20.0 x 10°/L
leukocytes (granulocytes 71.4%, monocytes
10.1%, lymphocytes 18.5%), 4.07 x 10%/L
erythrocytes, hemoglobin was 110 g/L, hematocrit
0.33, and platelets 381 x 10°/L. Biochemical blood
analyses and routine urine tests were normal.
Blood culture was sterile. The chest radiography
and the abdominal ultrasound were also without
pathological findings. Otoscopy: the right
tympanic membrane was matted, changed and
non-transparent.

Due to the retroauricular swelling on the
right with the resulting displaced auricle and the
suspicion of AM, CT of the endocranium was
performed: semisolid content of dense attenuation
completely filled the right tympanic cavity, with
reduced density and a suspicious osteolytic process
at the level of the stapes, preserved tegmen
tympany, thickened membrane, with an enlarged
mastoid antrum and contents that filled the entire
right mastoid, with osteolysis of bony structures,
with no signs of intracranial propagation (Picture 3).

The incision and drainage of subperiostal
abscess was performed using a retroauricular
approach under general endotracheal anesthesia,
then mastoidectomy and myringotomy with the
insertion of aeration tubes, and a swab of the
contents was taken after the incision. Parenteral
antibiotic therapy with ceftriaxone was started,
which the child received for 14 days. There is a

Figure 4. After the incision and drainage of the
subperiosteal abscess and initial antibiotic thera-
py, regression of retroauricular swelling occurs
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je inverzna veza izmedu broja vakcinisane dece i
dece sa epizodama akutnog mastoiditisa (8). lako
su opisani etiopatogeneza, klinicki, dijagnosticki i
terapeutski aspekti, akutni mastoiditis i dalje pred-
stavlja problem (9). Dijagnoza AM je uglavhom
klinicka, a najcesci klinicki znaci su retroaurikularni
otok ili fluktuacija, eritem, bolna osetljivost, hip-
eremija bubne opne. Pored toga, prisustvo pre-
disponirajucih faktora kao Sto su uzrast mladi od
2 godine, visoki parametri inflamacije ili prethod-
ni AOM takode mogu ukazati na AM (2). Klinicke
studije preporucuju kompjuterizovanu tomografi-
ju (CT) kao senzitivnhu ali nespecificnu dijagnos-
ticku proceduru koju je potrebno uraditi kod sve
dece sa sumnjom na akutni mastoiditis i obi¢no
pokazuje zamucenje mastoidnih celija, zamagl-
jivanje mastoidnih obrisa i elevaciju periosta mas-
toidnog nastavka (10). Kombinacija parenteralne
antibiotske terapije i hirurske incizije sa drenazom
sadrZaja smanjuje stopu komplikacija AM. Ukoliko
u vremenskom intervalu 24-48 sati nakon zapocin-
janja leCenja ne dode do postepene regresije
simptoma i znakova bolesti, potrebno je razmotriti
i mogucnost mastoidektomije, kada se kroz retro-
aurikularni pristup prvo evakuise subperiostalni
apsces, a zatim busi mastoid dok se ne pronade
antrum. Nakon evakuacije empijema radi se neka
vrsta drenaZe, naj¢es¢e miringotomija uz implant-
aciju aeracionih cevcica. Druge procedure kao sto
su retro-aurikularna punkcija mastoidnog empi-
jema ili samo miringotomija bez mastoidektomi-
je nisu uvek dovoljno efikasne (11). Trajanje par-
enteralne antibiotske terapije trebalo bi da bude
10-14 dana (3).

Prikazali smo slucaj devojcice sa akutnim mas-
toiditisom izazvanim Streptococcus-om pneumoni-
ae koja nije bila vakcinisana protiv pneumokoka, a
ta informacija moze biti jedan od znacajnih predis-
ponirajucih faktora za razvoj bolesti.

Na osnovu klinicke slike odmah smo posum-
njali da se kod deteta radi o AM, ali uzrast stariji
od dve godine i nekompletni anamesticki podaci o
prethodnim bolestima i imunizaciji diferencijalno
dijagnosticki mogli su ukazivati i na lokalni cellulitis
ili adenitis. Febrilnost i visoki parametri inflamacije
(CRP 149,32 mg/L, prokalcitonin 0,34 ng/L, leukoc-
iti 20,0 x 10°/L) ukazivali su na akutnu infekciju, a
radiografijom pluéa i ultrazvu¢nim pregledom ab-
domena isklju¢ene su inflamacije respiratornog
i urinarnog trakta. Nas prikaz slucaja potvrdio je
da CT dijagnostika predstavlja senzitivhu dijagnos-

ticku proceduru kojom smo potvrdili dijagnozu.
Pravovremenim zapocinjanjem parenteralne an-
timikrobne terapije uz hirursku retroaurikularnu
inciziju i drenazu subperiostalnog apscesa, mas-
toidektomiju i miringotomiju desne bubne opne
sa ugradnjom aeracionih cevcica drugog dana hos-
pitalizacije, kod devojcice je dovelo do poboljSanja
opsSteg stanja, a u dreniranom sadrzaju je izolovan
uzrocnik infekcije.

Po nasem misljenju prikazani slu¢aj moze biti
zanimljiv u svakodnevnoj praksi jer se radilo o
detetu koje anamnesticki prethodno nije imalo
upale srednjeg uva, koje nije vakcinisano konju-
govanom pneumokoknom vakcinom i kod koga je
u dreniranom sadrzaju izolovan uzrocnik infekcije
— pneumokok, a ova bolest je vakcinom prevent-
abilna.

Zakljucak

Broj obolelih od akutnog mastoiditisa i njegov-
ih komplikacija u pedijatrijskoj populaciji znacajno
se smanjio uvodenjem konjugovane pneumokokne
vakcine. Prikazom slucaja nevakcinisanog deteta
koje je obolelo od akutnog mastoiditisa izazava-
nog pneumokom, odnosno infekcijom koja je vak-
cinom preventabilna, jos jednom Zelimo da skren-
emo paznju na znacaj pravovremene imunizacije
prema Kalendaru obavezne imunizacije Republike
Srbije.
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gradual and complete regression of clinical and
local findings (Picture 4).

Streptococcus pneumoniae was isolated in the
culture of the contents obtained after the incision.
It was found during the treatment that the child
had not received the pneumococcal conjugate
vaccine.

Discussion

With the introduction of pneumococcal
conjugate vaccine in the programs of mandatory
immunization, an inverse relationship was
observed between the number of vaccinated
children and children with episodes of acute
mastoiditis (8). Although the etiopathogenesis,
clinical, diagnostic and therapeutic aspects were
described, mastoiditis is still a problem (9). The
diagnosis of AM is mostly clinical, and the most
common clinical signs are retroauricular swelling
or fluctuation, erythema, tenderness on palpation,
hyperemia of the tympanic membrane. In addition,
the presence of predisposing factors such as
age younger than 2 years, high parameters of
inflammation, or previous AOM may also indicate
AM (2). Clinical studies recommend computed
tomography (CT) as a sensitive but non-specific
diagnostic procedure which should be performed
in all children suspected of acute mastoiditis and
it usually shows the opacification of mastoid cells,
haziness of the mastoid outline and the elevation
of the periosteum of the mastoid pocess (10). The
combination of parenteral antibiotic therapy and
surgical incision with drainage of the contents
reduces the complication rate of AM. If there
is no gradual regression of symptoms and signs
of the disease in the time interval 24-48 hours
after the beginning of treatment, the possibility
of mastoidectomy should be considered, when
the subperiosteal abscess is first evacuated
through the retroauricular approach and then
the mastoid is drilled until the antrum is found.
After the empyema is evacuated, some kind of
drainage is performed, most often myringotomy
with the implantation of aeration tubes. Other
procedures such as the retroauricular puncture
of mastoid empyema or just myringotomy without
mastoidectomy are not always effective enough
(11). Duration of the parenteral antibiotic therapy
should be 10-14 days (3).

We presented the case of the girl with acute
mastoiditis caused by Streptococcus pneumoniae,

who was not vaccinated against pneumococci,
and this information may be one of significant
predisposing factors for the development of this
disease.

Based on the clinical picture, we immediately
suspected that the child had AM, but the age older
than 2 years and incomplete anamnestic data
on previous diseases and immunizations could
also indicate local cellulitis or adenitis. Febrility
and high inflammation parameters (CRP 149.32
mg/L, procalcitonin 0.34 ng/L, leukocytes 20.0
x 10°/L) indicated an acute infection, and chest
radiography and abdominal ultrasound ruled out
the inflammation of respiratory and urinary tract.
Our case report confirmed that CT diagnostics is
a sensitive diagnostic procedure with the help
of which we confirmed the diagnosis. The timely
administration of parenteral antimicrobial therapy
with surgical retroauricular incision and drainage
of the subperiosteal abscess, mastoidectomy and
myringotomy of the right tympanic membrane
with the insertion of aeration tubes on the second
day of hospitalization led to the improvement
in the girl’s general condition, and the causative
agent of the infection was isolated in the drained
contents.

In our opinion, the case report can be
interesting in everyday practice becauseitincluded
the child who did not previously have otitis media
in her anamnesis, who was not vaccinated by
pneumococcal conjugate vaccine, and in whom
the causative agent of infection — pneumococcus
— was isolated in the drained contents, and this
disease is vaccine preventable.

Conclusion

The number of patients with acute mastoiditis
and its complications in the pediatric population
has significantly decreased with the introduction
of pneumococcal conjugate vaccine. By presenting
the case of an unvaccinated child who suffered
from acute mastoiditis caused by pneumococcus,
that is, an infection that is vaccine preventable,
we once again want to draw attention to the
importance of timely immunization according
to the Mandatory Immunization Schedule of the
Republic of Serbia.

Competing interests
The authors declared no competing interests.

21



Zdravstvena zastita 54(1), 2025

S0022215120000833.

7. Kordeluk S, Kraus M, Leibovitz E. Challenges in the
management of acute mastoiditis in children. Curr Infect
Dis Rep. 2015;17(5):479. doi: 10.1007/s11908-015-0479-4.

8. Tamir SO, Roth Y, Dalal I, Goldfarb A, Marom T. Acute
mastoiditis in the pneumococcal conjugate vaccine era.
Clin Vaccine Immunol. 2014;21(8):1189-91. doi: 10.1128/
CVI1.00289-14.

9. Shrestha IB, Pokharel M, Dhakal A, Mishra A. Pediatric
Acute Mastoiditis: Our Experience in a Tertiary Care
Center. Cureus. 2021;13(5):e15052. doi: 10.7759/
cureus.15052.

10. Chien JH, Chen YS, Hung IF, Hsieh KS, Wu KS, Cheng MF.
Mastoiditis diagnosed by clinical symptoms and imaging
studies in children: disease spectrum and evolving
diagnostic challenges. J Microbiol Immunol Infect. 2012
Oct;45(5):377-81. doi: 10.1016/j.jmii.2011.12.008.

11. Turkalj N, Gudlin Sbull T, Shejbal D. Akutni mastoiditis u
djece. Medica Jadertina (Zagreb) [Internet]. 2016;45(3—
4). Available from: https://hrcak.srce.hr/152228

License: This is an open access article
By under the terms of the Creative Commons
Attribution 4.0 License, which permits

use, distribution and reproduction in any

medium, provided the original work is
properly cited.

© 2025 Health Care.

Primljen: 24.01.2025. Revizija: 22.03.2025. Prihvacen: 22.03.2025.

22



Health Care 54(1), 2025

References

1. Sahi D, Nguyen H, Callender KD. Mastoiditis. 2023 Aug 8.
In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2024. PMID: 32809712.

2. Cassano P, Ciprandi G, Passali D. Acute mastoiditis
in children. Acta Biomed. 2020;91(1-S):54-59. doi:
10.23750/abm.v91i1-5.9259.

3. Saeed A, Maharjan R. A Child With Retroauricular
Tenderness: Is It Really Mastoiditis? Cureus.
2023;15(5):€39394. doi: 10.7759/cureus.39394.

4. Lin HW, Shargorodsky J, Gopen Q. Clinical strategies for
the management of acute mastoiditis in the pediatric
population. Clin Pediatr (Phila). 2010;49(2):110-5. doi:
10.1177/0009922809344349.

5. Atzeni M, lozzi C, Pinna M, Benetti GL, Scazzeri F. A
case of complicated otomastoiditis. Pediatr Med Chir.
2015;37(3):pmc.2015.108. doi: 10.4081/pmc.2015.108.

6. Mather M, Powell S, Yates PD, Powell J. Acute mastoiditis
in children: contemporary opportunities and challenges.
J Laryngol Otol. 2020;134(5):434-439. doi: 10.1017/
S0022215120000833.

7. Kordeluk S, Kraus M, Leibovitz E. Challenges in the
management of acute mastoiditis in children. Curr Infect
Dis Rep. 2015;17(5):479. doi: 10.1007/511908-015-0479-4.

8. Tamir SO, Roth Y, Dalal I, Goldfarb A, Marom T. Acute
mastoiditis in the pneumococcal conjugate vaccine era.
Clin Vaccine Immunol. 2014;21(8):1189-91. doi: 10.1128/
CVI1.00289-14.

9. Shrestha IB, Pokharel M, Dhakal A, Mishra A. Pediatric
Acute Mastoiditis: Our Experience in a Tertiary Care
Center. Cureus. 2021;13(5):e15052. doi: 10.7759/
cureus.15052.

10. Chien JH, Chen YS, Hung IF, Hsieh KS, Wu KS, Cheng MF.
Mastoiditis diagnosed by clinical symptoms and imaging
studies in children: disease spectrum and evolving
diagnostic challenges. J Microbiol Immunol Infect. 2012
Oct;45(5):377-81. doi: 10.1016/j.jmii.2011.12.008.

11. Turkalj N, Gudlin Sbull T, Shejbal D. Akutni mastoiditis u
djece. Medica Jadertina (Zagreb) [Internet]. 2016;45(3—
4). Available from: https://hrcak.srce.hr/152228

License: This is an open access article
BY

under the terms of the Creative Commons
Attribution 4.0 License, which permits
use, distribution and reproduction in any
medium, provided the original work is
properly cited.

© 2025 Health Care.

Received: 01/24/2024 Revised: 03/22/2025 Accepted: 03/22/2025

23



