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Pesome

MoBpexeHne MO3roBbix 060/104eK B CO4ETaHWUM C HaNM4MeM edeKTa KOCTHbIX CTPYKTYp OCHOBaHWA Yeperna u popMMpoBaHMEM coobLIeHMSA C Noo-
CTbH HOCA U/IM OKOJIOHOCOBbLIMU naayxaMM ABNAKOTCA HEO6XOAVIMbIMVI ndOBVIFlMVI HaBBHbHOVI IWIKBOPEVI. CyLI.l,eCTByeT Ll,E/lbIﬁ PHA OCHO)KHEHMVI Ha3a/b-
HOM NIMKBOPEW Pas/IM4YHOTO MPONCXOKAEHUA: UHPEKLMOHHbIE (MEHUHIUT, abcLece Mo3ra), MHeBMoLepanvis, aCMMpaLMOHHBIA MHEBMOHUT W FracTpUT.
MpoBeseH 0630p NUTepaTypbl, OTHOCALLENCA K acnMMpaLMOHHOMY MHEBMOHUTY MPU Hasa/sbHOW NMKBOpeW. bbino oTobpaHo 4 cTaTby C onMcaHueM
9 cnyyaes. MpoBeseH aHanM3 gemMorpaduyecKkmx nokasaTenei NaLuUeHTOB, KIMHUYECKMX AaHHbIX, 0CO6eHHOCTel edeHus. Vicxoas u3 aHanunsa inte-
paTypbl, aCNVPALVMOHHbIN MHEBMOHUT ABNAETCA PeAKUM OC/IOKHEHMEM Ha3a/bHON vKBopen. [na npoBeAeHns AnddepeHLnanbHOM AMarHoCTUKN C
,qpyI'VIMVI BMAaMun NHEBMOHUTA H€06X0,CI,VIMO OI'IVIPaTbCH Ha AOMO/IHUTE/IbHbIE K/IMHNYEeCKUE AaHHble, TaK1e KaK OAHOCTOPOHHVIE BblAge/ieHnA npospaq-
HOVI HKNAKOCTU U3 HOCa I'IPVI HaK/IOHe ro/1oBblI, yxyp,meHme COCTOAHMA U ycvmeHme CMMNTOMOB B rOpVI30HTaI1bHOM MONOXeHUN, OTCyTCTBVIe cvmp,poma
CUCTEMHOrO BOCMa/ITE/IbHOrO OTBET, He3pPEKTUBHOCTb aHTUOaKTepUasbHON Tepanuu, PeLMAVBUPYIOLUIA XapaKTep TeyeHnA. AHTUGaKTepuanbHas
Tepanvm He I'IPVIBOAVIT K U3/1e4eHunto naymneHTa ot NHeBMOHUTA. Anﬂ neyeHusa 3T0ﬁ natoaormm H606XOAVIMO npe»(p,e BCero yCTPaHVITb npwley acnun-
pauvm — BbINOJIHUTb nnachy ,qeq>eKTa OCHOBaHWA qepena I'IPVI OTCyTCTBVIVI npomaonoxaaanZ co CTOPOHbI aHecTe3no10rmn4ecKkoro I'IOC06VIF|.
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Abstract

Damage to the meninges in combination with the presence of a defect in the bone structures of the base of the skull and the formation of
communication with the nasal cavity or paranasal sinuses are necessary conditions for nasal liquorrhea. There are a number of complications of
nasal liquorrhea of various origins: infectious (meningitis, brain abscess), pneumocephalus, aspiration pneumonitis and gastritis. A review of the
literature related to aspiration pneumonitis in nasal liquorrhea has been carried out. 4 articles were selected with descriptions of 9 cases. The analysis
of demographic indicators of patients, clinical data, treatment characteristics was carried out. Based on the analysis of the literature, aspiration
pneumonitis is a rare complication of nasal liquorrhea. For differential diagnosis with other types of pneumonitis, it is necessary to rely on additional
clinical data, such as unilateral discharge of clear fluid from the nose when tilting the head, worsening of the condition and intensification of symptoms
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in a horizontal position, absence of systemic inflammatory response syndrome, ineffectiveness of antibiotic therapy, recurrent the nature of the flow.

Antibiotic therapy does not cure the patient from pneumonitis. For the treatment of this pathology, it is first of all necessary to eliminate the cause of

aspiration — to perform plastic surgery of the skull base defect in the absence of contraindications from the side of anesthetic aid.
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BMI — body mass index, CPAP — constant positive airway pressure, CT — computed tomography

Introduction

CSF rhinorrhea occurs only if damage to the menin-
ges, skull base fracture and a leakage into the nasal
cavity or paranasal sinuses are combined [1]. The most
common causes of this state include traumatic brain
injuries (traumatic CSF leak), as well as endoscopic
and neurosurgical interventions (iatrogenic CSF leak).
Also, CSF leak can be of idiopathic origin (spontaneous
CSF leak); it is often associated with increased intracra-
nial pressure, metabolic and endocrine disorders [2, 3].

Abundant watery nasal discharge may inconve-
nience the patient with CSF rhinorrhea but poses no
direct threat to life and cannot lead to the complete
emptying of cisterns and cerebrospinal fluid spaces.
Due to compensatory mechanisms, CSF rhinorrhea
results in increased production and decreased reab-
sorption of cerebrospinal fluid [4]. However, CSF
rhinorrhea has a number of complications of various
origin. These include infectious complications (menin-
gitis, brain abscess), pneumocephalus, aspiration pneu-
monitis and gastritis [5].

Pneumonitis is a disease with pathogenesis based on
damage to the walls of alveoli and lung parenchyma,
which results in their scarring and fibrotic changes.
Pneumonitis can be induced by autoimmune diseases,
exposure to chemicals, infectious agents, radiation or
aspiration [6]. Aspiration pneumonitis develops when
the contents of the oropharynx or stomach enter the
lower respiratory tract. Risk factors for aspiration
include conditions with impaired consciousness, trau-
matic brain injuries, and diseases with symptoms of
dysphagia [7].

In 2016, Justin Seltzer et al. [8], for the first time,
described a case of aspiration pneumonitis in a 44-year-
old woman with CSF rhinorrhea. In previous series
analyzing skull base defect management, authors
focused on the diagnosis and surgical methods for CSF
rhinorrhea [9]. Aspiration pneumonitis associated with

cerebrospinal fluid leak is underestimated in clinical
practice.

Patients with profuse CSF rhinorrhea often com-
plain of coughing at night because, when they are in
supine body position, cerebrospinal fluid enters the
lower respiratory tract through the nasal cavity and
nasopharynx and irritates the mucous membrane of the
larynx and pharynx [10].

Objective: review of articles on aspiration pneumo-
nitis with CSF rhinorrhea to identify patterns of devel-
opment of this complication and develop optimal man-
agement for patients.

Materials and Methods

A review of articles from the Pubmed database pub-
lished between 2000 and 2021 was carried out. Litera-
ture was searched using the following keywords: “CSF
rhinorrhea’, “skull base damage”, “aspiration pneumo-
nitis”, “complications of CSF rhinorrhea” Inclusion
criteria: articles in English and Russian reporting on
aspiration pneumonitis with CSF rhinorrhea and men-
tioning diagnosis and the approach to the management
of this complication. Exclusion criteria: articles with no
mention of lung damage associated with CSF rhinor-
rhea or with insufficient data. We found four articles
describing nine cases. Analysis of demographic param-
eters (gender, age, body mass index (BMI)), clinical
data (symptoms, etiology of CSF leak, X-ray data),
treatment features (previous conservative therapy, type
of approach, plastic surgery materials, use of lumbar
drainage) was carried out.

Results

According to the analysis, the average age of patients
was 51 years (range 33-76 years). Most of patients were
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female — eight (88.9%); male — one (11.1%). Seven
(77.8%) patients were overweight, and five (55.6%) had
grade 3 obesity. The most frequent complaints included
nasal discharge, cough, and shortness of breath. Increased
body temperature and typical signs of intoxication were
found in two (22.2%) cases. X-ray of the chest in most
cases revealed ground-glass opacity pattern. There was
no relationship between the damaged side of the skull
base and the affected lung; bilateral airiness disorders
were often found. According to brain computed tomog-
raphy (CT), in four (44.4%) cases, the defect was local-
ized in the ethmoid roof, in three (33.3%) cases — in the
cribriform plate, in one (11.1) case — in the sphenoid
sinus, and in one (11.1) case — in the petrous pyramid
of the temporal bone. Demographic and clinical data of
patients are shown in Table 1.

The authors used different treatment methods.
In their description of the first six cases, Maya Or et al.
[11] performed plastic surgery for cerebrospinal fluid

Table 1. Demographic and clinical indicators of patients

fistula without management of pneumonitis during
pre- and postoperative periods. Endoscopic endona-
sal approach was used in five patients, and postaural
approach — in one patient (in case of a defect of the
petrous pyramid of the temporal bone). Deep fascia of
thigh and pedicled nasoseptal flap were used for the cor-
rection of defects. Further, patients underwent average
follow-up of 20.5 months in the center with the subse-
quent CT of the chest. The authors report the complete
postoperative resolution of pneumonitis after eliminat-
ing its causes.

Justin Seltzer et al. [8] report that their patient under-
went several courses of antibiotic therapy. However,
therapy was ineffective, and she was prescribed symp-
tomatic treatment with glucocorticosteroids, adren-
ergic agonists and antitussive agents. The patient was
referred to a thoracic surgeon who performed a biopsy
of the upper lobe of the right lung. However, nothing was
revealed apart from signs of acute bronchopneumonitis.

Ne, Author Gender Age Etiology BMI Complaints Xeray/ CT Defect localization
of the lungs
1 [Maya Or] F 76 Spontaneous 37 Rhinorrhea on the right, Central and Right ethmoid
[11] shortness of breath, peribronchial region
cough ground-glass
opacities in all
lobes
2 [Maya Or] F 51 Spontaneous 36 Rhinorrhea on the right,  Bilateral ground-glass Right lateral
[11] intermittent cough, opacities with sphenoid
meningitis bronchial wall
thickening
3 [Maya Or] F 44 Spontaneous 37 Recurrent rhinorrhea Bilateral patchy Right cribriform
[11] on the right, shortness opacities in lower plate
of breath on exertion, lobes (left > right)
cough, hoarseness
4 [Maya Or] F 54 Spontaneous 41 Rhinorrhea on the left, Ground-glass Left ethmoid region
[11] headache opacities in all right
lobes
5 [Maya Or] F 36 Spontaneous 31 Rhinorrhea on the left, Ground-glass Left ethmoid region
[11] cough, shortness of opacities in both
breath, wheezing upper lobes + left
lower lobe
6 [Maya Or] M 64 Spontaneous 21 Rhinorrhea on the left Ground glass Left tegmen
[11] opacities bilaterally, mastoideum
bronchial wall
thickening,
borderline
bronchiectasis
7 [Justin F 44 Spontaneous 36,5 Rhinorrhea on the Bilateral violation of the Right ethmoid
Seltzer] [8] right, cough, shortness  airiness of the lungs in region
of breath on exertion, the lower lobes
hoarseness
8. [Mark G F 33 Spontaneous N/a Discharge from the nose,  Bilateral ground-glass Cribriform plate
Jones] [12] cough, heaviness and opacities
pain in the chest, fever
9 [Wasge- F 53 Spontaneous 35 Discharge from the nose,  Bilateral ground-glass Right cribriform
watta] [13] cough, fever opacities in the lower plate

lobes

Note: BMI — Body mass index, X-ray — Roentgen examination, CT — computed tomography
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The patient was then referred to an ENT specialist who
noticed the constant nasal discharge and prescribed a
test to determine B2-transferrin in nasal secretion. The
patient was referred to the neurosurgical department,
where endoscopic endonasal plastic surgery of the skull
base defect was performed. During surgery, lumbar
drainage was placed and fluorescein sodium was used.
The authors report an uneventful postoperative period.
CT of the lungs in 11 months revealed no signs of lung
tissue damage. This case demonstrates the late diagno-
sis of CSF rhinorrhea after unsuccessful management of
pneumonitis and confirms the conclusion that the cause
of aspiration should be eliminated.

Mark G. Jones et al. [12] reported a similar case.
Nasal discharge in this case was described as occasional.
The patient repeatedly underwent antibiotic therapy
for bilateral pneumonia. However, her clinical picture
included signs of intoxication (fever, neutrophilia, swol-
len lymph nodes). Bronchoscopy revealed Haemophilus
influenzae. A two-week course of amoxicillin/clavu-
lanate and azithromycin helped improve the patient’s
condition. However, later on, symptoms of pneumonia
recurred since the discontinuation of antibiotics led
to worsening. As in the previous case, the patient also
underwent a biopsy, but its results revealed nothing but
bronchiolitis. Aspiration pneumonitis was suggested,
and brain magnetic resonance imaging revealed a defect
in the region of the cribriform plate. After the plastic
surgical correction of this skull base defect, symptoms of
pneumonitis regressed.

Sanjiwika Lalanjani Wasgewatta et al. [13] reported
a case of spontaneous CSF rhinorrhea and pneumo-
nia during CPAP-therapy (CPAP — Constant Positive
Airway Pressure, mode of mechanical ventilation with
constant positive pressure) for obstructive sleep apnea
syndrome. After the treatment course, the patient began
to complain of coughing, headache, nasal discharge and
fever. The patient was prescribed acetozalomide (dia-
carb), after which the patient noted a decrease in head-
aches and nasal discharge. Another patient underwent
endoscopic endonasal plasty of skull base defect and
ventriculoperitoneal shunting. The authors reported
that a week after this surgery, a second CT of the chest
revealed no signs of lung tissue damage.

Discussion

Aspiration is defined as the accidental transfer of oro-
pharyngeal or gastric contents (endogenous factors) or
fluid and particulate matter (exogenous factors) into the
lower respiratory tract. Clinical response to aspiration
depends on the nature of the aspirated material, airway
microbiocenosis, and colonization by pathogenic organ-
isms [14].

With profuse CSF rhinorrhea, CSF can enter bron-
chi and alveoli, which may lead to irritation in the
respiratory tract. Although patients with skull base
defects often complain of coughing in supine body
position, cases of pneumonitis as a complication of CSF
rhinorrhea have not been adequately described in the
literature.

All patients in this study had spontaneous CSF rhi-
norrhea, which is more common in menopausal women
with obesity. There are studies that prove the relationship
between obstructive sleep apnea syndrome and spon-
taneous CSF rhinorrhea [15, 16]. According to a meta-
analysis conducted by Bakhsheshian J. et al. (2015), the
risk of CSF rhinorrhea is 4.73 times higher in patients
with obstructive sleep apnea syndrome than in the con-
trol group [17]. However, we found in the literature only
a handful of reports of cases of spontaneous CSF rhinor-
rhea after the start of CPAP therapy [18, 19]. The mech-
anism of this complication is believed to be associated
with changes in intracranial pressure and venous pres-
sure of cerebrospinal fluid [20].

X-ray is used for the diagnosis of pneumonitis (radi-
ography, chest CT). The most common symptom in
patients was ground-glass opacity, which is an indicator
of lung tissue density and a sign of interstitial infiltra-
tion. Ground-glass opacity is represented by a certain
area with moderately reduced lung tissue airiness.

This phenomenon is caused by the thickening of
interalveolar septa and their partial filling [21]. Differ-
ential diagnosis with other types of pneumonitis should
be based on additional clinical data, such as unilateral
discharge of clear liquid from the nose when the head is
tilted, state worsening and intensification of symptoms
in a lying position, the frequent absence of systemic
inflammatory signs (according to SIRS: fever >38.0 °C
or hypothermia <36.0 °C, tachycardia >90 beats per
minute, tachypnea >20 breaths per minute, leukocytosis
>12x10°/1 or leukopenia <4x10°/1), absence of a response
to antibiotic therapy, and a recurrent disease course.
In our country, CSF rhinorrhea is diagnosed based on a
laboratory test to determine glucose in nasal secretions,
endoscopic examination, CT cisternography, and high-
resolution CT [22].

All authors reported that antibiotic therapy was inef-
fective since lung damage was caused not by infectious
agents but by aspiration. Symptoms quickly regressed
after successful reconstruction of cerebrospinal fluid fis-
tula. These data suggest that the resolution of pneumoni-
tis depends primarily on the management of the under-
lying cause (chronic aspiration); antibiotic therapy has
no effect on the outcome. Therefore, at the stage of dif-
ferential diagnosis of lung damage associated with CSF
rhinorrhea, it is very important to pay attention to addi-
tional clinical signs, such as unilateral nasal discharge of




Apxusb BHyTpeHHei MeAnumHbl ® Ne 3 o 2021

OB3OPHBIE CTATbHU

clear liquid, increased coughing in lying position, and no
signs of intoxication.

This analysis is limited by the small number of publi-
cations, cases, and retrospective study design. To obtain
reliable results, a large-scale prospective study is required.

Conclusion

Aspiration pneumonitis is a rare complication of CSF
rhinorrhea that is associated with chronic nasal cerebro-
spinal fluid leakage via CSF pathways due to skull base
defects. This type of aspiration pneumonitis is resolved
only after eliminating the cause of CSF rhinorrhea.

Differential diagnosis with other types of pneumoni-
tis should be based on additional clinical data, such as
unilateral discharge of clear liquid from the nose when
the head is tilted, state worsening and intensification of
symptoms in a lying position, no systemic inflammatory
signs, no response to antibacterial therapy, and recurrent
course of disease. This disorder should be managed, first
of all, by eliminating the cause of aspiration, i.e., per-
forming plastic surgery of skull base defect if there are
no contraindications for anesthesia.
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