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Abstract

Introduction. Sinusitis in pregnant patients is a dis-
order with incidence of around 3-4% worldwide, de-
pendent from the impaired immune system. Long las-
ting symptoms are sometimes accompanied with nasal
polyposis that is aggravated due to pregnancy hormo-
nes. The chronic condition has its relapses, with infla-
mmatory or noninflamatory causes. Systematic analysis,
diagnostic evaluations, treatment options must be per-
sonalized and dependent of the pregnancy trimester for
a favorable pregnancy outcome with the help of integ-
rated medicine.

Methods. We present a pregnant patient in the second
trimester of her third pregnancy. The symptoms that
occurred in the 17.5 week of gestational age included
headache, high body temperature, fatigue, muscle cramps,
loss of appetite, nasal congestion and discharge. After
clinical examinations of microbiological samples, na-
sal endoscopy, mechanical vacuum suction, chronic si-
nusitis aggravated by nasal polyposis with propagation
from maxillary sinus was diagnosed. The treatment
according to antibiogram and FDA approval for the
trimester included local topic treatment with diluted ce-
phalosporins, corticosteroids (fluticasone propionate),
inhalations, antibiotics, probiotics and vitamins per os.
Results and Discussion. Improvement of the subjective
and objective symptomatology of the patient occurred
after 5 weeks of treatment. Relapse occurred in the third
trimester and two months postpartum. Immunopatho-
histologically, there is an antagonism of IgE, of in-
terleukin IL-4, IL-5 and IL-13. The increase of IL-17
is proven for frequent exacerbations. Long lasting sym-

Correspondence to:  Maja Pejkovska Ilieva, University Clinic of
Gynecology and Obstetrics, 1000 Skopje R. N. Macedonia; E-mail:
majapejkovska@yahoo.com

ptoms are sometimes accompanied with nasal polypo-
sis that is aggravated due to pregnancy hormones.
Conclusion. The immune system in pregnancy chan-
ges, with exaggerated inflammatory reaction inadequate
to recover from sinusitis for a shorter period of time.
Therefore, detailed examination and adequate therapy
is obligatory as soon as the diagnosis is settled. All
corticosteroids are not allowed in the second trimester
due to proven unfavorable outcome for the fetus. Me-
chanical treatments and topic antibiotics were main
therapeutic solution. Modern medicine aims to com-
bine genetics and detection of the phenotype for chro-
nic type of inflammation and the type of the immune
response in order to stratify patients for appropriate
treatment.

Keywords: sinusitis, pregnancy induced, treatment,
outcome

AncTpakT

Bogea. CunycuToT Kaj OpeMeHUTE MaIUeHTKH € 3a00-
NyBamke CO MHIUJEHIA of] okony 3-4% Ha riobamHo
HHUBO, TIOBP3aHO CO OCIa0CHHUOT MMYHOIIOIITKH CHCTEM.
JonrotpajHuTe CHMIITOMH MOHEKOTAll ¢e MPUAPYKE-
HH CO HOCHHM TOJIUIO3M, KOU CE BIIOIIYBaaT MOPaH
XOPMOHAITHUTE POMEHH BO OpeMeHoCTa.

XpoHuyHarta coctojba UMa PElUaNBY, MPEIH3BHKAHN
OJ1 BOCTIAJTUTEITHH WJTH HEBOCTIATUTENTHH TprurHu. Cuc-
TeMaTcKaTa aHaji3a, IMjarHOCTHYKUTE MPOIEIYPH U
TEPaNICKATE ONIIMK MOpa J1a OnIaT mepcoHaTH3upanu
U Jla 3aBUCAT OJl TPUMECTAPOT Ha OPEeMEHOCTa, CO el
Ja ce 00e30eam MOBOJICH UCX0 Ha OpeMEHOCTa MPEKyY
MHTETpUpaHa MCITUIIMHA.

Mertonu. IIpukaxkana ¢ OpeMeHa MallUCHTKA BO BTO-
PpHOT TpUMECTap O] Hej3uHaTa TpeTa OpemeHocT. Cum-
NITOMUTE KOM ce€ TojaBmie BO 17.5-tata recrarmcka
Helella BKIydyBaa IJIaBOOOJIKa, IIOBHCOKa TeJeCHA
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TEMIIepaTypa, 3aMop, MYCKYJIHH TpUYCBH, T'yOcHme Ha
alleTHT, HOCHA OICTPYKIHWja WM cekpenwja. Ilo xmm-
HUYKHU TIPEITIeAN U MUKPOOHOJIONIKY HCIUTYBabha, HOC-
Ha CHJIOCKOIIMja W MEXAaHUYKO BaKyyMCKO UHCTCHC,
IIMjaTHOCTUIIMPAH € XPOHWYCH CHHYCHUT, KOMILTHIIH-
paH CO HOCHH IIOJIUIIO3M KOU CC MPOIIUPUIIC O] MaK-
CHJIAQPHUOT CHHYC. TpeTMaHOT, CHopel aHTHOWOrpa-
Mot 1 FDA mpenopakute 3a 0BOj TpUMeECTap, BKIYIy-
BaIlle JIOKAJHA Tepalnyja co paspeacHH Ledaaocnopu-
HU, KOPTUKOCTEpouan ((hIIyTHKA30H MPOMUOHAT), MHXA-
JIAIWH, aHTHOMOTHUIIN, TPOOHOTHII ¥ BUTAMHHH PEr OS.
Pesynraru m auckycuja. [logoOpyBame Ha cyOjek-
THBHATa ¥ OOjeKTHBHATA CHMIITOMATOJIOTHja Kaj Ta-
LUMEHTKaTa ce ciaydd 1o 5 Henenu Ttepanuja. Cenak,
JI0jIIC IO PELUIUB BO TPETHOT TPUMECTap W JBa Me-
CelH IO MOPOAYBameTO. VIMyHONATONOMIKUTE HCIIH-
TyBama IOKakaa aHTaronusam Ha IgE, mHTEepieyku-
nute I1L-4, IL-5 u IL-13, nogeka nokauyBamwero Ha IL-
17 e mOTBpACHO Kako (GakTop 3a YeCTH eraanepOaluy.
JonrorpajHuTe CUMIITOMH IIOHEKOTaIl CE MPUAPYKE-
HU CO HOCHH IIOJIMITO3H, KOM C€ BJIOIIYBaaT MOpPaau
XOPMOHHUTE 0J1 OpeMeHOCTa.

3akay4dok. VIMyHOJIOIIKHOT cHCTEeM Kaj OpeMeHuTe
JKEHH Ce MCHyBa, LITO JOBEAYBa JO IpeTepaHa BOC-
HNAJUTEIHA PEaKIHja W OTCKHATO 3aKPCIHYBamE O
CHHYCHUT BO TIOKPaTKO BpeMe. 3aToa, ACTaJICH IpeTie
U aJieKBaTHA Teparuja ce HEOMXOIHU BEJHAII 110 MOC-
TaBYBameTO Ha nujarHozata. CHTe KOPTHKOCTEPOUIN
ce 3a0paHeTH BO BTOPHOT TPUMECTAp MOpaIyl HUBHUOT
HeraTuBeH e(ekT Bp3 derycoT. MexaHUYKUTe TpeT-
MaHH U JIOKAJHHUTE aHTHOMOTHIM Oea TIIaBHHUTE Tepa-
neBTcKU perreHrja. CoBpeMeHaTa MEIUIMHA Ce CTpe-
MU KOH KOMOMHAIIM]ja HA TeHETCKU MCIHUTYBama U de-
HOTHIICKA IeTeKIHja 33 XPOHHYHHUOT THIT HA BOCIAe-
HHE W OATOBOPOT Ha MMYHOJOIIKHOT CHUCTEM, CO IIeT
no1o0po J1a ce Hacouu Teparnujata.

Kayuynu 360poBHM: cuHYCUT, OpEeMEHOCT, TpEeTMaH,
HACXON

Introduction

The qualitative pathohistological evaluation of chroni-
cally inflamed sinus mucosa performed in our study
indicated the existence of two different divergent pa-
thohistological types: polypoid mucosal eosinophilia
and glandular hyperplasia. The pathogenetic mechanism
in the first entity, polypoid mucosa with eosinophilia,
is associated with severe edema that causes obstruction
of the narrow areas of the ostiomeatal complex, i.e.
mechanical blockage of the natural sinus openings.
Due to the chronic mucosal inflammation, the parana-
sal mucosal outgrowths forming nasal polyps. On the
other hand, the released toxic substances eosinophil
cationic protein (ECP) and major basic protein (MBP)
cause damage to the epithelium of the sinus mucosa

and thus suppression of ciliary activity. In the second
type, glandular hyperplasia, the continuous increased
secretion and production of mucus originating from
hypertrophic and hyperplastically altered submucosal
glands leads to obstruction of the paranasal openings.
Based on the inflammatory response, four main patho-
histological types of chronic maxillary rhinosinusitis
are distinguished: edematous or hyperplastic, infiltra-
tive, fibrotic, and mixed type. The symptomatology can
derive from intracranial problems, parafunctional habits,
infections, sinusitis and many more. The secondary
headaches need to be diagnosed meticulously since
they derive from medical underlying conditions [1].
Group of authors refer that enlarged number of goblet
cells are present at chronically inflammated mucosa of
the maxillary sinus. Tos and Mogensen claimed that
there are six times enlargement of the number and the
density of submucosal glandular structures at chronic
maxillary rhinosinusitis in comparison with group of
patients without inflammation, which is a consequence
of hyperplasia and productions of new glandular struc-
tures and widening of the glandular acinus elements.
Another alert factor medical and dental staff should be
trained for is the diagnosis of acute sinusitis. Acute si-
nusitis occurs six times more frequently in pregnant
women and if left untreated many consequences can
develop [2,3].

Besides making the pregnant women fell the difficulty
breathing this symptom must be taken seriously at this
time for the possibilities during pregnancy are limited [4].
Untreated sinusitis in pregnancy disease can lead to ra-
re intracranial complications such as a subdural em-
pyema. This chronic condition has its relapses, with
inflammatory or noninflamatory causes. The patients
can experience altered neurological status that might
last for a different period of time if the patient doesn’t
take actions like visiting her doctors [5].

The etiology of sinusitis can have besides infectious,
allergic factors can have odontogenic origin if the teeth
are left untreated. Since the veins do not have valves
and since in pregnancy the organism is succeptable to
any infectious agents can be easily spread in the cra-
nium or in the mediastinum if the origin is dental [6].
Systematic analysis, diagnostic evaluations, treatment
options must be conducted with the help of persona-
lized and integrated medicine dependent of the pregnan-
cy trimester for a favourable pregnancy outcome.

Purpose
The purpose of this paper is to represent a case study
of a pregnant patient with sinusitis treatment with the

usage of personalised and integrated medicine.

Case report
A 32-year-old female, at the 17.5 weeks gestation
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Sinusitis treatment in pregnancy

(second trimester) was administered to the University
Clinic for Gynaecology and Obstetrics with a severe
headache.

For the etiological factors causing the origin of the
headache a team of specialist had conducted several
medical examinations, such as the patients’ gynaeco-
logist, otorhynolaringologist, dentist and neurologist.
The patients was examined at the PHI University Cli-
nic "St. Panteleimon" where at the examination it was
proved that she does not have odontogenic infections.
The patients’ major complaints adjacent to the headache
were: loss of smell, nasal obstruction, thick yellow dis-
charge, sinus pressure and difference in the brain fun-
ctioning.

In the medical history of the patient there weren’t
found previous such complaints nor infections of her
sinuses at that level. As from the severity of the pain
the patient experiences a scale of pain in 4 points
(none=0, mild=1, severe=2, intense=3) the patient has
stated that her severity of pain felt in the frontal region
of the head is very intense.

Diagnosis was pointed towards taking intravenous
blood samples for detection of infectious agents. Leu-
cotitosis, elevated neutropheles and eosinophils and
CRP (resulted 86), and nasal and pharyngeal micro-
biological samples confirmed presence of Streptoco-
ccus pneumoniae.

Next the patient was administered to the University
Clinic of Otorhinolaryngology where with the usage of
flexible transnasal camera examination was conducted.
The endoscopic evaluation discovered grapelike poli-
poid changes with dimension of 4 cm in the anterior
and medium level parts of the maxillary sinus with
airway obstruction of the osteoneasal complex. Immu-
nopathohistologically analysis of the of IgE, and the
increase of IL-17 were conducted in the blood samples
of the patients on her controls.

Since Computer Tomography cannot be performed at
this stage of pregnancy an Ultrasonographic
examination was performed showing shades that prove
the transnasal endoscopic evaluation.

After laboratory, clinically and endoscopically exami-
nations have been performed bacterial sinusitis was
confirmed for the pregnant patient.

After clinical examinations of microbiological samples,
nasal endoscopy, mechanical vacuum suction, chronic
sinusitis aggravated by nasal polyposis with propaga-
tion from maxillary sinus was diagnosed. The treat-
ment according to antibiogram and FDA approval for
the trimester included local topic treatment with dilu-
ted cephalosporins, corticosteroids, inhalations, antibiotics,
probiotics and vitamins per os.

A treatment followed by local therapy using Cefriaxo-
ne 2 grames diluted in saline solution-nasal irrigation
was performed twice a day for a period of two weeks.
Topical corticosteroids were also used-Budesonide na-

sal spray (Category B) prescribed 1 spray per nostril
twice a day for a period of 5 weeks.

Systemic antibiotic consisted of Cefuroxime of 500mg
(FDA category B) twice a day for 21 days.
Improvement of the subjective and objective sympto-
matology of the patient occurred after 5 weeks of
treatment. Relapse occurred in the third trimester and
two months postpartum as acute exacerbation of the
chronic findings.

Discussion

From the subjective symptomatology of the pregnant
patient it was seen that her symptoms showed impro-
vement after 7 days, however the complete resolution
of the inflammation was diagnosed after 5 weeks of
treatment.

It is of great importance when treating infections in preg-
nancy to exclude adverse effects on the mother or fetus,
which has been proven in the studies of Goldstein G et al . [7].
Corticosteroids (e.g., budesonide) are recommended
for nasal use in pregnancy due to low systemic bio-
availability. Norjavaara E et al. state that budesonide
is category B in pregnancy and thus it remains an agent
for which the preponderance of safety data exists [8].
Studies have shown that oral decongestants may in-
crease the risk of fetal gastroschisis, and also contri-
bute to hypertension in the first trimester [9].

Usage of topical corticosteroids is shown by studies
that in the second and third trimester can lead to po-
ssible fetal adrenal suppression, but clinically signify-
cant effects are rare [10].

Some studies show that miscarriage is common and
can occur in any pregnancy for many different reasons,
but the use of topical corticosteroids is not expected to
increase the chance for miscarriage [11].

Briggs G et al. have shown that usage for oral anti-
biotics that do not harm the fetus may be used for acu-
te rhinosinusitis (ARS) or acute exacerbations of
chronic rhinosinusitits (CRS). Long-term macrolide or
doxycycline use for CRS is not recommended during
pregnancy. Penicillin and cephalosporin are the safest
classes, and can be given when endoscopic evidence of
purulence is present, which is in correspondence with
the patient in this case study. Antibiotics that put the
fetus at risk such as tetracyclines, aminoglycosides,
trimethoprim-sulfamethaxazole and fluoroquinolones
should not be used during pregnancy [12].

For nasal polipoids surgery may be considered prior to
the pregnancy if they are discovered before the pa-
tients get pregnant. Lal D. state that in general, surgery
that is not for a life threatening process should be
avoided during pregnancy. The authors say that emer-
gency surgery for complicated and acute/chronic sinu-
sitis may be done with close anesthesia supervision.
Also office procedures under local anesthesia may rep-
resent helpful alternatives in severely symptomatic CRS
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pregnant patients, such as polypectomy, indicated ba-
lloon sinuplasty, and turbinate surgery under local anes-
thesia [13].

The patient in this study has her acute sinusitis turn
into chronic type. Sinusitis in pregnant patients is a
disorder with incidence of around 3-4%, dependent
from the impaired immune system.
Immunopathohistologically, there is an antagonism of
IgE, of interleukin IL-4, IL-5 and IL-13. The increase
of IL-17 is proven for frequent exacerbations. Long
lasting symptoms are sometimes accompanied with
nasal polyposis that is aggravated due to pregnancy
hormones, like the patient in this study [14,15].
Gevaert P. have reported that most patients with chro-
nic rhinosinusitis with nasal polyps have a type 2 in-
flammatory pattern characterized by eosinophilia and
elevated levels of interleukin-4, interleukin-5, and in-
terleukin-13 which is also case in pregnancy proven in
our patient laboratorically [16].

Chiarella E et al. have reported that the formation of
the nasal polyp involves histologically well-identified
mechanisms that rupture the mucosal epithelium, the
proliferation of fibrous tissue through the damaged
epithelium, the accumulation of extracellular matrix
(ECM) with oedema and the proliferation of a granular
tissue formed by thin-walled vessels and infiltration of
inflammatory cells [17].

(For a proper recovery a systematic review of the lite-
rature guidelines and medicine evidence based reco-
mmendations are necessary). According g to FDA
approvals, general recommendations as to which drugs
should be avoided during pregnancy and then later on
if the patient has sinusitis while breastfeeding.. For
this controls to continue many follow ups should be
done before, during pregnancy and after giving birth.
Pregnant women and women breastfeeding must pay
attention as to which drugs they can take topically, in-
traorally and intravenously [18].

Another chapter of diagnose is when genetics and phe-
notyping are taken in consideration for distinguishing
the ethiology of chronic sinusitis [19,20].

The patient in this study was treated successfully and
there weren’t found any harmful effects on her baby.
The polipose grape like structure in the patients’ maxi-
llary sinus two months after giving birth was not present.
Thus the personalized and integrated medicine treats
each patient individually according to their etiological,
genetical, phenotypical factors providing the best po-
ssible care for both the mother and the baby.

Conclusion

The immune system in pregnancy changes, with exa-
ggerated inflammatory reaction inadequate to recover
from sinusitis for a shorter period of time. Therefore,
detailed examination and adequate therapy is obligeto-
ry as soon as the diagnosis has been obtained. All cor-

ticosteroids are not allowed in the second trimester due
to proven unfavorable outcome for the fetus. Mecha-
nical treatments and topic antibiotics were main thera-
peutic solution. Modern medicine is personalized and
integrated and aims to combine genetics and detection
of the phenotype for chronic type of inflammation and
the type of the immune response in order to stratify
patients for appropriate treatment.

Conflict of interests: None declared.
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