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Rhinogenic Orbital Inflammation -
What Has Changed over the Past 50 Years?

Viktor Chrobok?, Arnost Pellant?, Petra Mandysova“, Jan Mejzlik!, Jana Dédkova?, Petr Celakovskyl'*

ABSTRACT

Introduction: The purpose of the study was to compare the incidence, diagnostics, and treatment of rhinogenic inflammatory complications
over the past 50 years.

Material and methods: Retrospective study of 292 patients of ENT department, University hospital: Group A treated from 1966 to 1995,
Group B treated from 1996 to 2015.

Results: Preseptal inflammation was the most common type (73% vs. 74%), followed by subperiosteal abscess (21% vs. 20%). Surgery was
indicated in 35% vs. 37% of the patients (p = 0.434). The most commonly used surgical approach was the external route (80%) in Group

A and endoscopic endonasal surgery (60%) or a combination of endoscopic surgery of the paranasal sinuses and external orbitotomy (30%)
in Group B (p < 0.001). The percentage of reoperations was 13% vs. 14%. In cases of revision surgery, the orbit was always treated using the
external surgical approach. Complete recovery was achieved in 92% and 98.5% of the patients belonging to Group A and B, respectively
(p=0.622).

Conclusion: Nowadays, the endoscopic endonasal approach is the most frequently used surgical technique for paranasal sinuses.

The technique used to treat the orbital complication itself depends on several factors. Nowadays, the endoscopic approach is preferred.
The external approach can be considered in the case of recurrent or persistent abscesses, especially if they are located in the upper or

the lateral part of the orbit.
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Rhinogenic Orbital Inflammation

INTRODUCTION

Inflammatory conditions affecting the orbit (orbital cel-
lulitis) represent - from the aetiological point of view -
arelatively broad spectrum of conditions. Primary orbital
inflammation is rare; it is presumably preceded by an in-
jury that penetrates orbital tissues. Secondary orbital in-
flammation is more common; it develops due to spread of
infection from the surrounding structures. In particular,
this concerns cases of rhinosinusitis. However, inflam-
mation of the lacrimal pathways or the teeth (i.e. odon-
togenic inflammation) or inflammation arising from the
surrounding skin (erysipelas or a furuncle involving the
nose or lip), i.e. dermatogenic infection, can spread to the
orbit as well. Only rarely does orbital inflammation spread
from a distal infection site, via the intracranial or the hae-
matogenous route.

Rhinogenic orbital complications are the most fre-
quent. Pansinusitis predominates in comparison with
isolated inflammation of the paranasal sinuses (60-80%).
In descending order, the following types of inflammation
can be listed: inflammation of the ethmoidal, frontal, max-
illary, and sphenoid sinuses. Rhinogenic orbital inflam-
mation mainly affects children aged 5 to 10 years. In older
children or adults, complications arising from inflamma-
tion of the frontal sinuses occur relatively more frequently
(1). Typically, the clinical course is more favourable in chil-
dren (preseptal inflammation predominates). In contrast,
adults have a higher risk of developing postseptal inflam-
matory complications and persistent vision handicap (2).
Furthermore, aetiological agents in children are different
than in adults. In childhood, the principal causative agents
are Streptococcus pneumoniae, nontypeable Haemophilus
influenza, and Moraxella catarrhalis, whereas in adults,
polymicrobial inflammation characterized by the presence
of anaerobes is the most common type. The microbiology
of infections of the paranasal sinuses can be anticipated
according to the patient’s age, clinical presentation, nasal
patency and immunocompetence (3, 4). Although patients
seek medical assistance when experiencing acute symp-
toms, histological findings in the mucous membranes of
the paranasal sinuses in surgically treated patients indi-
cate that in these cases, chronic inflammatory infiltration
prevails. Therefore, from the aetiological point of view,
acute exacerbation of chronic rhinosinusitis is frequently
involved in the development of orbital cellulitis.

The classification of rhinogenic inflammatory compli-
cations involving the orbit is based on Chandler’s classifi-
cation (5-7) (Table 1).

The objective of our study was to compare the inci-
dence, diagnosis, and treatment of rhinogenic inflamma-
tory complications over the past 50 years.

Tab. 1 Classification of orbital inflammations according to Chandler.

Stage 1 Preseptal cellulitis
Stage 2 Orbital cellulitis
Stage 3 Subperiosteal abscess
Stage 4 Orbital abscess

Stage 5 Cavernous sinus thrombosis
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MATERIALS AND METHODS

This was a retrospective study of 292 patients with rhino-
genic orbital inflammation, hospitalized in the Depart-
ment of Otorhinolaryngology and Head and Neck Surgery
of the University Hospital in Hradec Kralove over the past
50 years (between January 1, 1966 and December 31, 2015).
The study patients were divided into two groups. The first
group (Group A) consisted of patients treated between
1966 and 1995, i.e. when functional endonasal surgery
was not yet a standard treatment in the above-mentioned
workplace. The second group (Group B) consisted of pa-
tients treated between 1996 and 2015; functional endonasal
surgery was a standard surgical method. Table 2 presents
patient characteristics of both groups. In addition to basic
demographic data, the following factors were evaluated in
both groups: the type (stage) of inflammatory complication
involving the orbit, the type of treatment (conservative or
surgical), the selected surgical approach (endoscopic or ex-
ternal), the treatment outcome, and other complications.

Statistical analysis: For the statistical analysis the Sta-
tistica (data analysis software system), version 13 was
used. Fisher exact test was used for estimation of statisti-
cal significance between the groups and p-values less than
0.05 were considered as statistically significant.

Tab. 2 Patient characteristics.

Item Group A Group B
(1966-1995) (1996-2015)

Number of patients 159 133

Cases per year 53 6.7

Male : female 2:1 3:1

Children and Teenagers 121 (76%) 81 (61%)

(< 20 years old)

RESULTS

THE TYPE OF ORBITAL COMPLICATION

In both groups, the proportion of individual types of orbit-
al complications was similar. Preseptal inflammation pre-
vailed (73% vs. 74%); subperiosteal abscess was the second
most common type (21% vs. 20%). In both groups, only rare-
ly were patients diagnosed as having postseptal complica-
tions (orbital cellulitis, abscess - Table 3). As for unusual
associated intracranial complications, we observed three
cases of cavernous sinus thrombosis in patients belonging
to Group A, and two cases of epidural abscess in Group B.

Tab. 3 Distribution of orbital complications.

Orbital complication Group A Group B

Preseptal cellulitis, abscess 119 (75%) 98 (74%)

Subperiosteal abscess 33 (21%) 27 (20%)

Orbital cellulitis, abscess 6 (4%) 5(4%)

Subperiosteal and orbital abscess | 1(0.6%) 3(2%)

Associated complications 3.(cavernous 2 (epidural
sinus abscess)
thrombosis)
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CONSERVATIVE TREATMENT VERSUS SURGERY

In both groups, most patients were treated conservative-
ly; surgery was indicated in approximately one-third of
the patients (35% vs. 37%). Statistically, there was no dif-
ference in treatment strategy between the Group A and
Group B (p = 0.434).

SURGICAL APPROACH

A comparison of the surgical approaches revealed note-
worthy differences (Table 4). In Group A, the external
route constituted the most commonly used surgical ap-
proach (80%) whereas most patients belonging to Group
B underwent endoscopic endonasal surgery (60%) or
a combination of endoscopic surgery of the paranasal si-
nuses and external orbitotomy (30%). This difference in
number of endoscopical and external surgical approaches
was statistically significant (p < 0.001). In both groups, the
percentage of reoperations was similar (13% vs. 14%). In
most cases, reoperation was indicated for persistent orbit-
al abscesses, localized mainly in the superolateral part of
the orbit. In cases of revision surgery, the orbit was always
treated using the external surgical approach.

Tab. 4 Treatment.

Treatment Group A Group B
Conservative 103 (65%) 84 (63%)
Surgical 56 (35%) 49 (37%)
- external approach 44 (80%) 5(10%)

- endoscopic 6 (10%) 29 (60%)
- combination 6 (10%) 15 (30%)
- reoperation 7 (13%) 7 (14%)

COMPLICATIONS

Complete recovery was achieved in 92% of the patients
belonging to Group A and 98.5% of the patients belong-
ing to Group B (Table 5). Diplopia was the most common
permanent consequence following resolution of inflam-
mation (3.8% Vs. 1.5%). In Group B, there were no cases of
residual visual impairment or death, whereas in Group
A, mild visual impairment, unilateral blindness, and
death were noted in 2.5%, 1.3%, and 0.6% of the patients,
respectively. In spite of this fact, there was no difference
in complications rates between the Group A and Group B
on statistical analysis (p = 0.622). Complications as visual
impairment, blindness and death were typical just only
for adults.

Tab. 5 Results of treatment.

Treatment Result Group A Group B
Healed 146 (91.8%) 131(98.5%)
Impaired vision 4 (2.5%) 0
Blindness 2(1.3%) 0

Diplopia 6(3.8%) 2(1.5%)
Death 1(0.6%) 0
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DISCUSSION

CLINICAL TERMINOLOGY OF RHINOGENIC ORBITAL
INFLAMMATION

Differences between inflammation forms are expressed
through the terms abscess, phlegmon, and cellulitis. Ab-
scess is a collection of purulent material, typically due to
inflammation, that is contained in a pathological cavity.
Phlegmon is a diffuse, purulent inflammatory process
spreading through sparse tissues. Cellulitis is a well-de-
marcated inflammatory response in the soft tissue with
an accumulation of inflammatory cells. In the case of or-
bital cellulitis, there is a well-demarcated response in the
soft tissue with an accumulation of inflammatory cells in
a certain zone from the periorbita, towards the inside of
the orbital cavity. Orbital phlegmon is an inflammation
of the soft tissues of the entire eye socket. It is a diffuse
bacterial inflammation that can be associated with orbital
venous thrombosis together with septic signs and symp-
toms (8-11). The terms preseptal, epiperiorbital (subper-
iosteal), and the orbital space itself are used to describe
the location of the inflammation in the orbit. The term
preseptal cellulitis is preferred over the term inflamma-
tory eyelid oedema because it is a better way of conveying
the location of the inflammation, anterior to the orbital
septum. The term subperiosteal is the most frequently
used term for an abscess that is located between the bone
and the periosteum. However, the term epiperiorbital is
more comprehensible as it clearly describes the location,
outside the periorbita. The terminology is similar to that
used to describe intracranial complications, where the
term epidural represents the space outside the cranial
dura mater, i.e. between the dura mater and the bone. The
anatomic boundary of the periorbita enables classification
of inflammatory orbital complications into phase I and
phase II complications (again, the terminology is analo-
gous to that used to describe intracranial complications,
with the cranial dura mater being the analogous bounda-
ry). Phase I complications include preseptal cellulitis and
subperiosteal abscess; phase II complications include or-
bital cellulitis and orbital abscess (12).

As for our study sample, the proportion of individual
types of orbital complications remained essentially the
same in both groups during the study period. Preseptal
inflammation prevailed; subperiosteal abscess was the
second most common type, and postseptal complications
were rare. It is interesting to compare our study sample
with that from Graz (13), which, by contrast, consisted of
a high percentage of patients with postseptal complica-
tions (orbital abscess in 43%). This finding could probably
be explained by a higher concentration of patients with
serious postseptal complications in the workplace in Graz.

DIAGNOSTICS OF RHINOGENIC ORBITAL
INFLAMMATION

The diagnosis of inflammatory orbital complications in-
cludes medical history taking, an ENT examination using
nasal endoscopy, and an eye examination. Imaging-based
examination is an indispensable method that enables a de-
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tailed assessment of the condition of the paranasal sinuses
as well as the orbital inflammation itself.

If the patient has preseptal cellulitis and his or her clin-
ical condition is good, it is possible to wait and see wheth-
er imaging-based examination will be needed. Currently,
plain X-rays are not indicated; they are not beneficial in
orbital complications of sinusitis. In adult patients, a CT
scan (ideally, using a contrast agent) is the method of first
choice (Fig. 1). Noncontrast or contrast-agent enhanced
MR imaging is preferred in paediatric patients (Fig. 2) as
well as if postseptal orbital complication, cavernous sinus
thrombosis, or another current intracranial complica-
tion is suspected (14). Unequivocal indications for imag-
ing-based examination include the following conditions:
inability to accurately evaluate vision, marked protrusion
of the eyeball, ophthalmoplegia, bilateral oedema, visual

Fig. 1CT, horizontal section: left-sided pansinusitis, defect of
lamina papyracea, inflammatory infiltration with air bubble along
medial orbital wall.

Fig. 2 MR, horizontal section: inflammatory infiltration of ethmoids
and medial part of orbit on the right with dislocation of the course
of medial rectus muscle.
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disturbances, no improvement in health status after
24 hours of intensive conservative treatment using in-
travenous antibiotics, and CNS signs and symptoms.

TREATMENT OF RHINOGENIC ORBITAL
INFLAMMATION

Conservative management

Antibiotic therapy is the mainstay of conservative manage-
ment of orbital inflammation; broad-spectrum antibiotics
are used. Monotherapy (aminopenicillin or cephalosporin)
is sufficient for the treatment of preseptal inflammation,
especially in children. By contrast, postseptal inflamma-
tion and orbital cellulitis in adults may require the use of
combination therapy with two antibiotics (the addition of
metronidazole or clindamycin) as in such cases, anaerobic
strains are more frequently represented. In the first phase,
empirical antibiotic therapy is instituted, and based on the
culture and sensitivity results, the therapy can be adjusted
according to further progress. Nasal mucosa toilet facil-
itates unobstructed passage through the nasal cavity as
well as the unblocking of the exit points of the paranasal
sinuses. Systemic or local corticosteroids can be used (9)
although there are conflicting opinions egarding the ques-
tion whether or not they are indicated for treatment of
acute inflammation. As part of conservative management,
maxillary sinus puncture can help in orbital cellulitis that
develops due to maxillary sinusitis of odontogenic origin.

Surgical management

Surgical management - without any delay - is undeniably
indicated for the treatment of subperiosteal and orbital
abscess. In some patients (especially in those presenting
with anaerobic infections), an imaging-based examina-
tion reveals air bubbles in the subperiosteal space, or in
rare cases, in the intraconal space. This finding frequently
precedes the development of a well-demarcated abscess
area, which is an indication for surgical intervention as
well (the surgical procedure frequently shows purulent
collections in the corresponding area). Furthermore, a CT
scan may not reveal orbital abscess in all patients, espe-
cially if it is performed without a contrast agent. There-
fore, even if an imaging-based examination does not re-
veal any abscess area, it is necessary to consider a surgical
intervention (so that, at the very least, the primary in-
flammation site in the paranasal sinuses could be treated
and the epiperiorbital space could be explored) in the fol-
lowing conditions: impaired visual acuity, progression of
local and systemic signs and symptoms despite adequate
conservative management for more than 24 hours, or no
local improvement after 48-72 hours of antibiotic therapy.

Currently, it is possible to use the following surgical
approaches:

The endoscopic endonasal approach - treatment of in-
flammation in the area of the affected paranasal sinuses;
ethmoidectomy is used the most frequently (15). Follow-
ing entry via the lamina papyracea, it is possible to drain
subperiosteal abscess, which is in close contact with the
medial wall of the orbit. All abscesses that do not meet the
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mentioned requirement and that are located deeper with-
in the orbit are less suitable for the endonasal approach.
Treatment of orbital abscess entails making an incision in
the periorbita. The endonasal approach requires excellent
surgical skilfulness. The endonasal approach is affected by
bleeding from the inflamed mucosa of the paranasal sinus-
es and by small spaces in paediatric patients.

The external approach - it consists of orbitotomy (usu-
ally medial), external ethmoidectomy and drainage of sub-
periosteal or orbital abscess. Treatment of orbital abscess
entails making an incision in the periorbita. The external
approach is recommended if an abscess is located in the
eyelid or in the upper, the lower, and the lateral part of the
orbit as well as in patients undergoing revision surgery
following endoscopic endonasal treatment.

The combined approach - endoscopic endonasal ap-
proach for paranasal sinuses and external approach for
inflammatory orbital complications.

In our study sample, a large proportion of the patients
received conservative treatment; surgical treatment was
indicated in approximately one-third of the patients. In
Group A, the external surgical approach was the most
common technique, whereas Group B was treated mainly
endoscopically or by using a combination of endoscopic
surgery of the paranasal sinuses and external orbitotomy.
The percentage of reoperations was similar in both groups;
the advantages of the endoscopic approach include re-
duced perioperative morbidity and no scars in the facial
area. Nowadays, the endoscopic approach is preferred. The
external approach can be considered in the case of recur-
rent or persistent abscesses, especially if they are located
in the upper or the lateral part of the orbit.

CONCLUSIONS

Nowadays, the endoscopic endonasal approach is the most
frequently used surgical technique for paranasal sinuses.
The technique used to treat the orbital complication itself
depends on several factors. Nowadays, the endoscopic ap-
proach is preferred. The external approach can be consid-
ered in the case of recurrent or persistent abscesses, es-
pecially if they are located in the upper or the lateral part
of the orbit.
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