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ABSTRACT 
Introduction: Non-specific orbital inflammation (NSOI), 
formerly known as idiopathic orbital inflammatory disease 
(IOID), is a rare, exclusion-based orbital disorder with 
diverse clinical manifestations. This study evaluates the 
demographic patterns, clinical features, histopathological 
profiles, and treatment outcomes of NSOI cases managed at 
a tertiary referral centre in Malaysia. 
 
Materials and Methods: A six-year retrospective review was 
conducted at a tertiary referral centre in northern Malaysia, 
involving 36 patients diagnosed with NSOI between January 
2018 and December 2023. Diagnosis was based on clinical 
features, exclusion of systemic and infectious causes 
through serology, and supportive imaging or biopsy 
findings. Only cases with histopathological confirmation 
and immunohistochemical staining negative for lymphoma, 
carcinoma, and other malignancies were included. Data 
included demographics, clinical presentation, imaging and 
histopathological findings, serologic evaluations, and 
treatment modalities. Outcomes were assessed based on 
symptom resolution, radiologic improvement, recurrence, 
and treatment response. 
 
Results: Most patients were male (61.1%), with a mean age 
of 43.6 years. Unilateral involvement predominated (77.8%). 
Common presentations included periorbital swelling 
(69.4%), ophthalmoplegia (22.2%), conjunctival mass 
(22.2%), and proptosis (19.4%). Imaging revealed frequent 
involvement of the lacrimal gland (45.8%), extraocular 
muscles (37.5%), and conjunctiva (37.5%). The main 
histopathological findings included reactive lymphoid 
hyperplasia (40%), granulomatous inflammation (20%), and 
chronic inflammation (23.3%). Of the 36 patients, 19 received 
medical treatment, with 84.2% given systemic 
corticosteroids, while the remaining 17 patients were 
managed conservatively without any medical treatment, and 
they remained clinically stable throughout follow-up with no 
evidence of disease progression. Among treated cases, 
recurrence occurred in 25%, predominantly in males. 
 
Conclusion: NSOI shows varied clinical and anatomical 
patterns. Corticosteroids remain the mainstay of treatment, 
but conservative management is appropriate in stable, non-
progressive cases when close monitoring and diagnostic 

exclusion are assured. These findings support 
individualised therapeutic strategies and long-term follow-
up. 
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INTRODUCTION 
Non-specific orbital inflammation (NSOI), previously referred 
to as idiopathic orbital inflammatory disease (IOID) or 
orbital pseudotumor, is a non-infectious, exclusion-based 
inflammatory disorder of the orbit.1 It ranks the third most 
common orbital inflammatory condition after thyroid eye 
disease and orbital lymphoma.1,2 Although considered 
benign, NSOI poses diagnostic and therapeutic challenges 
due to its variable presentation and overlap with other 
orbital pathologies.3 
 
NSOI may involve a wide range of orbital tissues, including 
the lacrimal gland, extraocular muscles, conjunctiva, optic 
nerve sheath, and orbital fat.1,2 Imaging, particularly 
magnetic resonance imaging (MRI), is essential for assessing 
disease extent and excluding mimickers.4 Histopathological 
evaluation (HPE), while not routinely performed, plays a 
pivotal role in confirming diagnosis and subclassifying 
inflammation, especially in cases of recurrence, steroid-
refractory disease, or diagnostic uncertainty.1,3,5 
 
Systemic corticosteroids remain the cornerstone of treatment, 
with close observation considered in patients with stable, 
non-vision-threatening disease.1,6 Despite its clinical 
relevance, data on NSOI from Southeast Asia remain limited. 
This study characterises the clinical spectrum, diagnostic 
strategies, and treatment outcomes of NSOI at a Malaysian 
tertiary referral centre. 
 
 
MATERIALS AND METHODS 
This retrospective study analysed 36 patients diagnosed with 
NSOI at the Oculoplastic Clinic of Hospital Sultanah 
Bahiyah, a tertiary referral centre serving northern 
Peninsular Malaysia, between January 2018 and December 
2023. The diagnosis was established through clinical 
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assessment, serological exclusion of systemic and infectious 
aetiologies, and corroborative imaging or biopsy findings. 
Only patients with HPE and immunohistochemical staining 
negative for lymphoma, carcinoma, and other malignancies 
were included. The study was approved by the hospital 
administration and conducted in accordance with the 
Declaration of Helsinki. Informed written consent was 
obtained from all participants. 
 
Medical records were reviewed to extract demographic data, 
clinical features, imaging and histopathological findings 
(where available), serologic test results for systemic and 
infectious mimickers, treatment modalities, and clinical 
outcomes. Patients were stratified by disease course into acute 
(< 2 weeks), subacute (2-6 weeks), and chronic (> 6 weeks) 
groups. NSOI was further classified by anatomical 
involvement (e.g., lacrimal gland, extraocular muscles, 
orbital fat, conjunctiva) and orbital location (anterior, 
diffuse, posterior, apical) based on imaging and HPE. 
Descriptive statistics were used to summarise demographic 
data, clinical characteristics, imaging findings and treatment 
outcomes. 
 
 
RESULTS 
Most of the confirmed NSOI patients enrolled in this study 
were males (61.1%), with a mean age of 43.61 ± 15.39 years. 
Eight patients had bilateral eye involvement. Most patients 
had a chronic disease course, presenting with symptoms 
lasting more than 6 weeks. Periorbital swelling was the most 
common presenting complaint, while conjunctival injection, 
eye pain, and diplopia were reported less frequently (Table I). 
Visual acuity remained unaffected in all patients, with no 
reported cases of vision loss. The most common features 
observed at presentation were ophthalmoplegia (22.2%), 
conjunctival mass (22.2%), and proptosis (19.4%).  
 
The categorisation of NSOI cases in this study was based on 
the anatomical structures affected, as determined by 
imaging, and the pathological processes identified through 
HPE. Imaging studies were performed in 24 patients, with the 
majority undergoing computed tomography (CT) and one 
undergoing MRI, while biopsies were conducted in 30 
patients. The most involved structures on imaging were the 
lacrimal gland (45.8%), extraocular muscles (37.5%), and 
conjunctiva (37.5%). Among the anatomical subtypes 
observed, anterior involvement predominated, as detailed in 
Table II. HPE revealed microscopic features of lymphoid 
hyperplasia in over half of the cases (53.4%), compared to 
granulomatous inflammation in 20% of cases (Table III). 
IgG4 immunostaining was performed in two biopsied cases, 
both of which were negative. 
 
Of the 36 patients, 19 received medical treatment, while 17 
were managed conservatively with close observation and no 
active medical therapy. Systemic corticosteroids were the first-
line treatment in the majority of treated patients (84.2%). 
Oral prednisolone was initiated at 0.5-1 mg/kg/day 
(maximum 80 mg) and tapered weekly by 5-10 mg, with 
adjustments based on clinical response. In selected cases with 
more extensive orbital or optic nerve involvement, 
intravenous methylprednisolone (1 g/day for 3 consecutive 
days) was administered at presentation, followed by oral 

prednisolone 1 mg/kg/day with a similar tapering regimen. 
Topical corticosteroids were prescribed for patients with 
localised conjunctival masses. Due to concerns regarding 
psychiatric comorbidity, one patient received non-steroidal 
anti-inflammatory therapy instead of systemic 
corticosteroids. 
 
In steroid-refractory cases or those with disease recurrence, 
steroid-sparing immunomodulatory therapy was initiated, 
including methotrexate (starting at 15 mg weekly), 
azathioprine (starting at 150 mg daily), or a combination of 
both, with doses adjusted according to clinical response. One 
patient with perineural optic nerve involvement extending to 
the orbital apex showed a suboptimal response despite 
prolonged corticosteroid therapy and required the addition of 
methotrexate. Two other patients with extensive orbital and 
bilateral lacrimal gland involvement experienced recurrence 
after an initial remission and were subsequently treated with 
azathioprine and methotrexate, respectively. 
 
In contrast, those treated conservatively comprised patients 
with small, stable eyelid masses, chronic lid swelling or 
proptosis persisting for months to years without redness, 
pain, or visual impairment. All remained clinically stable or 
slightly improved over the observation period, without 
evidence of progression.  
 
 
DISCUSSION 
NSOI is a diagnosis of exclusion, characterised by idiopathic 
inflammation of orbital tissues in the absence of systemic or 
infectious causes.2,6-8 This retrospective series represents the 
most detailed characterisation of NSOI in Malaysia to date 
and contributes valuable data from Southeast Asia, where 
published literature remains limited. Unlike most Western 
and regional reports that describe a female predominance in 
the fifth decade of life,1,2,9,10 our cohort was predominantly 
male, with a younger mean age of 43.6 years. Notably, two 
paediatric cases (ages 8 and 12) were identified, highlighting 
the need to consider NSOI in children and adolescents. 
Although rare, paediatric presentations have been reported, 
with variable features ranging from isolated orbital 
inflammation to systemic overlap syndromes.11,12 
 
Consistent with existing literature, our cohort demonstrated 
predominantly unilateral cases and a wide spectrum of 
clinical manifestations. The lacrimal gland was the most 
involved structure, aligning with prior reports of 
dacryoadenitis-type NSOI as a common presentation.10,13,14 
Conjunctival and extraocular muscle involvement were 
equally prevalent, further highlighting the anatomical 
heterogeneity and diagnostic complexity of the condition.9 
Although all patients maintained good visual acuity, two 
were radiologically diagnosed with optic neuritis and optic 
perineuritis, underscoring the need for comprehensive optic 
nerve function testing beyond Snellen acuity. The presence of 
ophthalmoplegia despite otherwise normal anterior segment 
and fundus examinations reinforces the importance of 
thorough clinical and radiologic evaluation to exclude 
mimickers such as thyroid eye disease, cranial nerve palsies, 
orbital apex syndrome, and cavernous sinus or brainstem 
pathology.3,4,6,7,15 
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Variables                                                                                                                                                          n (%) 
Age (years)                                                                                                                                                            

Mean ± SD: 43.61 ± 15.39 (range: 8-71) 
Gender 

Male                                                                                                                                                       22 (61.1) 
Female                                                                                                                                                     14 (38.9) 

Race      
Malay                                                                                                                                                      28 (77.8) 
Chinese                                                                                                                                                     5 (13.9) 
Indian                                                                                                                                                        3 (8.3) 

Disease Course                                                                                                                                                      
Acute                                                                                                                                                        8 (22.2) 
Subacute                                                                                                                                                  4 (11.1) 
Chronic                                                                                                                                                    24 (66.7) 

Laterality                                                                                                                                                               
Unilateral                                                                                                                                                28 (77.8) 
Bilateral                                                                                                                                                    8 (22.2) 

Presenting Symptoms                                                                                                                                           
Periorbital swelling                                                                                                                                18 (50.0) 
Conjunctival injection                                                                                                                             4 (11.1) 
Eye pain                                                                                                                                                    3 (8.3) 
Diplopia                                                                                                                                                    3 (8.3) 

Clinical Signs at Presentation                                                                                                                               
Ophthalmoplegia                                                                                                                                    8 (22.2) 
Conjunctival mass                                                                                                                                    8 (22.2) 
Proptosis                                                                                                                                                  7 (19.4) 
Optic neuropathy (RAPD)                                                                                                                        1 (2.8) 
Chemosis                                                                                                                                                   2 (5.6) 
Palpable periorbital mass                                                                                                                        2 (5.6) 
Ptosis                                                                                                                                                         1 (2.8) 

Treatment                                                                                                                                                              
Yes                                                                                                                                                           19 (52.8) 
      Systemic corticosteroid                                                                                                                    16 (84.2) 
      - Oral corticosteroid (initial treatment)                                                                                          14 (73.7) 
      - Intravenous corticosteroid (initial treatment)                                                                              2 (10.5) 
      Topical corticosteroid                                                                                                                       2 (10.5) 
      Immunomodulators                                                                                                                          3 (15.8) 
      NSAIDS                                                                                                                                                1 (5.3) 
No (Observation only)                                                                                                                            17 (47.2) 

Recurrence                                                                                                                                                             
Treated group                                                                                                                                         9 (47.4) 
Non-treated group                                                                                                                                       - 

 
RAPD, relative afferent pupillary defect; NSAID, non-steroidal anti-inflammatory drug

Table I: Demographic profile and clinical characteristics of NSOI (n = 36)

Subtype of NSOI                                                                                                                                    n (%) 
Tissue-specific subtype 

Lacrimal gland (Dacryoadenitis)                                                                                                   11 (45.8 
Extraocular muscles (Myositis)                                                                                                       9 (37.5) 
Optic nerve (Optic Neuritis)                                                                                                            1 (4.2) 
Optic nerve sheath (Optic Perineuritis)                                                                                         1 (4.2) 
Orbital mass                                                                                                                                    3 (12.5) 
Orbital fat                                                                                                                                        1 (4.2) 
Conjunctiva                                                                                                                                     9 (37.5) 
Eyelid                                                                                                                                               4 (16.7) 
Lacrimal sac and duct                                                                                                                     2 (8.3) 

Anatomical subtype 
Anterior                                                                                                                                         18 (75.0) 
Diffuse                                                                                                                                             4 (16.7) 
Posterior                                                                                                                                           1 (4.2) 
Apical                                                                                                                                               1 (4.2) 
Dacryoadenitis                                                                                                                                7 (29.2) 
Myositis                                                                                                                                           5 (20.8) 

Table II. Imaging-based characteristic of NSOI (n = 24)
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Imaging is the cornerstone of NSOI diagnosis,16   particularly 
in our patients who declined biopsy due to concerns about 
surgical procedures and operative risks. CT was the primary 
modality used, given its accessibility and ability to delineate 
anatomical involvement, supporting diagnosis in cases 
where histopathological confirmation was not feasible. MRI 
offers superior soft tissue contrast and is especially useful for 
evaluating optic nerve involvement, orbital apex pathology, 
and intracranial extension,4,16 but was not routinely 
performed due to cost and availability constraints.  
 
Excluding infectious, autoimmune, and systemic causes is 
essential before diagnosing NSOI, given its nature as a 
diagnosis of exclusion.3,5-7,17 However, the definitive diagnosis 
often relies on HPE analysis, especially when clinical and 
imaging findings are inconclusive.1,2,15 Lymphoid hyperplasia 
was the predominant finding in our cohort, with reactive 
subtypes more common than benign forms. While both 
reflect lymphoid proliferation, reactive hyperplasia typically 
indicates a polyclonal inflammatory response, whereas 
benign hyperplasia may show organised follicular 
architecture, occasionally mimicking low-grade 
lymphoma.18 Granulomatous and chronic inflammation 
were also observed. The latter referred to non-specific 
infiltrates lacking defining features, possibly representing 
early-stage disease, treated lesions, or diagnostically 
indeterminate inflammation.1  
 
Recent literature suggests that up to 50% of biopsy-proven 
NSOI cases may represent IgG4-related orbital disease (IgG4-
ROD), a distinct clinicopathological entity with systemic 
implications. Despite increasing global recognition, reported 
cases from Malaysia remain limited, with the first case 
published in 2018 and only a few subsequent reports. This 
scarcity may reflect underdiagnosis, restricted access to IgG4 
testing, or a genuinely lower local prevalence. In Malaysia, 
the diagnosis of IgG4-ROD is often hindered by broader 
healthcare resource limitations, while definitive confirmation 
remains further challenged by the restricted availability and 
high cost of histopathology and IgG4-specific 
immunohistochemistry services. In the absence of routine 
testing and comprehensive epidemiological data, the true 
burden remains uncertain. Future studies incorporating 
standardised immunohistochemistry are warranted to enable 
accurate subclassification of NSOI and guide long-term 
management strategies. 
 
Management of NSOI is progressively expanding beyond 
corticosteroids to incorporate anti-metabolites (e.g., 
methotrexate, azathioprine), biologic and molecular 
therapies (including rituximab, TNF-α inhibitors, and IL-6 
blockade) and emerging small-molecule treatments such as 
JAK inhibitors.1 While these approaches reflect a shift toward 

more targeted therapy, their use remains largely off-label and 
is supported primarily by limited observational data.1 
 
In our cohort, systemic corticosteroids remained the first-line 
therapy, consistent with established treatment paradigms for 
NSOI.3,5,6,21 Immunomodulatory agents, particularly 
azathioprine and methotrexate, were used in steroid-
refractory cases, as previously reported, particularly those 
with dacryoadenitis, myositis, or perineuritis—subtypes 
frequently associated with recurrence.3,5,7,21 Notably, findings 
from a French cohort report suggest that a cellular 
histological pattern and orbital fat involvement may be risk 
factors for corticosteroid failure, even in patients receiving 
high-dose therapy.22 These features were observed in some of 
our refractory cases, supporting the need for early 
identification of high-risk patterns to guide escalation of 
immunosuppression. Although less commonly used, biologic 
agents, low-dose orbital radiotherapy, and surgical 
intervention remain potential options for refractory 
disease.1,3,23     
 
Nearly half of our patients were managed conservatively due 
to indolent non-progressive disease, supported by negative 
serologic investigations and absence of visual disturbances. 
Their clinical phenotype, small lid mass or chronic, painless 
lid swelling or proptosis persisting for months to years 
without visual compromise or inflammatory signs, likely 
represents a less aggressive variant of idiopathic orbital 
inflammatory disease, typically involving anterior or 
localised regions with minimal functional impairment and 
no optic nerve involvement. This observation supports prior 
reports suggesting that NSOI may be self-limiting in selected 
cases.24 However, conservative management should only be 
considered when imaging or biopsy excludes serious 
pathology, serologic screening is negative, and close follow-
up is feasible. Identifying predictors of indolent NSOI, such as 
anatomical subtype, disease duration, and inflammatory 
markers, remains an important area for future research. 
 
 
CONCLUSION 
This study reinforces the broad clinical spectrum and 
heterogeneity of NSOI. While corticosteroid therapy remains 
the mainstay of treatment, not all patients achieve complete 
resolution, and some experience recurrence or persistent low-
grade inflammation. Indolent cases may remain stable 
without intervention, suggesting that observation is 
reasonable when diagnostic confidence is high and follow-up 
is assured. Future studies should aim to identify predictors of 
disease activity, treatment response, and recurrence to 
optimise individualised management strategies. 
 
 

Histopathological Features                                                                                                                  n (%) 
Reactive lymphoid hyperplasia                                                                                                           12 (40.0) 
Benign lymphoid hyperplasia                                                                                                              4 (13.4) 
Granulomatous inflammation                                                                                                             6 (20.0) 
Chronic inflammation                                                                                                                          7 (23.3) 
No obvious inflammation                                                                                                                     1 (3.3)

Table III: Histopathological features observed in NSOI cases (n=30)
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