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Lymphomas of the ocular adnexa are a 
 heterogeneous group of malignancies, accounting 

 for approximately 1% to 2% of non-Hodgkin
1-3 lymphomas (NHLs) and 8% of extranodal 

1,2 lymphomas. Orbital adnexal lymphoma comprises 

lymphoma that affects the orbit, eyelid, lacrimal 

gland, conjunctiva and lacrimal sac; it is a rare 

disease that accounts for 10%-55% of all orbital 
1-4 tumours.  Most lymphomas are low-grade B-cell 

lymphomas, the most common primary subtype is 

the low-grade extranodal marginal zone B-cell 

lymphoma of the MALT type (mucosa-associated 
1,2,5,6 lymphoid tissue). High-grade B-cell lymphomas 

only occasionally involve the ocular adnexa, and T-

cell lymphoma and Hodgkin lymphoma are only 
2,6  rarely encountered in this site. Bilateral 

1,4 involvement occurs in 10-15% of cases  and in 10% 
1,7to 32% there is evidence of  systemic lymphoma.

Classification

The classification of lymphomas has been the 

subject of debate for many years.  In 1990's, the 

International Lymphoma Study Group (ILSG) 

proposed the REAL classification (Revised 

European-American Classification of Lymphoid 

Neoplasms) which was subsequently further 

modified by the World Health Organization 

(Table 1). In the classification, each disease entity is 

defined on morphologic, immunophenotypic, 
8,9   genetic and clinical features. The main types of 

ocular adnexal lymphomas are extranodal marginal 

zone lymphoma (MALT lymphoma) (35-80%), 

follicular cell (~20%), diffuse large B cell (DLBCL) 

(~8%), with fewer cases of mantle cell and 
1lymphoplasmacytic lymphoma.   They are all B cell, 

non-Hodgkin's lymphoma, the subtype derived from 
6 various stages of B cell maturation.  DLBCL and 

mantle cell lymphoma are considered as high grade 

lymphomas, while extranodal marginal zone 

lymphoma (MALT lymphoma) lymphoplasmacytic 

and follicular cell lymphoma are considered as low 

grade. 

Infectious Agents

The aetiology of ocular adnexal lymphoma is 

currently unclear. One of the best described pathogen 

implicated in lymphomagenesis is Helicobacter pylori 

in gastric MALT. The remarkable observation of 

H.pylori eradication with antibiotics has led to 

successful treatment of many patients with early 
2,5 gastric MALT.  There is some evidence of the role of 

10-12 H.Pylori in ocular adnexal lymphoma;  however it 

is not as strong as that shown in recent years between 

Chlamydia psittaci and marginal zone lymphoma of 

the Orbital Adnexa.

13Ferreri et al  were among the first to describe a high 

prevalence of Chlamydia psittaci infection (80%) in 

orbital adnexal lymphoma patients in Italy.  Similar 
14results were found in a Korean study (78%).  

However other later studies have failed to identify 
5,6,15-18  such a strong association and prevalence was 

6,15variable across the different geographic regions.   

However this could well be due to the lack of 

standardized PCR methods of detection for the 
1,5,6,15Chlamydia antigen  and that other factors may be 

implicated in the pathogenesis of ocular adnexal 

lymphoma.  A recent meta-analysis has shown an 

overall prevalence of Chlamydia DNA in 25% of 
19patients with MALT.  

The varied genetic make-up of different populations 

and epidemiological risk factors in different regions 

may affect the incidence and pathogenesis of 
17 lymphoma. A more clear picture of the actual 

prevalence of this association in different regions is 

strongly needed in order to gain useful insights in the 

pathogenesis and better guide therapeutic decisions 
15of marginal zone lymphoma.

Genetics and Immunophenotyping

The introduction of genetic analysis and 

immunohistochemical tests has led to several 

advances in the recognition of new disease entities 

and the refinement of orbital lymphoma 

identification. Clinically it may be difficult to 

differentiate between malignant lymphoma and 

benign orbital inflammation. It is imperative to 
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perform Polymerase Chain Reaction (PCR), 

molecular biology and immunohistochemical tests 

when analyzing orbital biopsy specimens showing 

lymphoproliferative changes to differentiate between 
20the two entities.   PCR is a method of amplifying 

target genetic material in tissue samples to identify a 

gene rearrangement diagnostic of lymphoma. It is 

particularly useful when the histological sample 

resembles chronic inflammation but presentation is 

suggestive of lymphoma. 

The most common chromosomal translocations cited 

for marginal zone lymphoma are t(11;18), t(1;14), 
1t(14;18) and t(3;14);  the first 3 of these translocations 

are nearly exclusively found in MALT lymphoma 

whereas the t(3;14) has been detected both in MALT 
 21and in other B-cell lymphomas.  The precise role of 

2 the t(3;14) is uncertain.  The (11;18), t(1;14), t(14;18) 

seem to contribute to lymphomagenesis via activation 
1,21 of the Nuclear Factor[kappa]B pathway. The most 

 frequently encountered chromosomal translocation

in orbital MALT lymphoma is t(14;18) (7-11% of 
21cases).  These karyotypic abnormalities are useful for 

predicting the response to therapy and their 

prognosis in MALT lymphoma; however these genetic 

changes have not been extended to the prognosis of 

patients with ocular adnexal MALT lymphoma as 
7yet.

Karyotypic alterations in particular trisomy 3 and 18, 
 occur frequently in orbital adnexal MALT lymphoma.

1,21 Trisomy 3 has been most observed in orbital MALT 

(81% of cases) while trisomy 18 has been associated 

mainly in young females with conjuctival MALT 
1,21  lymphoma with a high incidence of recurrence.

Trisomy 3 and 18 and t(14;18) deserve to be further 

investigated as possible predictors of multifocal 
21disease.

Orbital adnexal MALT lymphomas have a 

characteristic immunophenotype that differentiates 

them from other B-cell lymphomas.  They show 
+  dense, CD20 , CD10, CD23, BCL-6 B-cell lymphocytic 

+infiltrates, with few interspersed CD3  T 

lymphocytes and are almost always (95%) negative for 
1 CD5. This latter feature distinguishes them from 

mantle cell lymphoma and small lymphocytic 
 1lymphoma/chroniclymphocytic leukemia.

Presentation

Orbital adnexal lymphomas are mostly seen in the 5th 

 to 7th decade of life (median age, 65 years), with 
1   female predominance. This is similar to the findings 

of a recent multiregional study involving our centre 

(95 patients with orbital lymphoma) where the 

median age was found to be 63 years of a age with a 
22slight female preponderance.  The racial distribution 

of our group was Caucasian (82%) followed by the 

Asian group (14%), Orientals (2%) and AfroCaribbean 
2(2%).  Ocular adnexal lymphoma is rare in children.  

 Most frequent site of origin is the orbit ( 40%), 
 followed by conjunctiva (35%-40%), lacrimal gland 

1  (10%-15%), and eyelid ( 10%).  Bilaterality occurs in 
1,4  10% to 15% of cases (80% simultaneous, 20% 

 1,6 sequential events). Development of systemic 

lymphoma is significantly associated with bilateral 
23involvement.

In our cohort, systemic lymphoma was present on 

presentation in 36% of patients. Occurrence of 

subsequent systemic lymphoma was seen in 11% at 3 

years. 

Bilateral orbital lymphoma disease was seen in 15%, 

of which 78% had evidence of systemic lymphoma on 
22presentation.  

The commonest manifestation of the disease is a 

slowly growing orbital mass that can be either 

asymptomatic, or, depending on the location of the 

tumour, associated with proptosis (Fig. 1,2), ocular 
4dysmotility, blurring of vision and chemosis.   Table 2 

Fig. 1 : Clinical photograph illustrating left  proptosis and 
fullness of the upper lid sulcus secondary to orbital lymphoma.

Fig. 2 : CT orbits axial views illustrating left proptosis  and 

lacrimal gland enlargement secondary to orbital lymphoma.



illustrates the incidence of signs and symptoms in the 
 cohort study of our instituition. Orbital lymphoma 

can rarely present as acute orbital inflammation or 

cellulitis (Fig. 3).  It may also present as periorbital 

swelling or lacrimal gland enlargement (Fig. 2) that 

sometimes can be even bilaterally (Fig. 4a and b). 

Radiographically orbital lymphomas tend to be 

homogenous in nature and mould around orbital 

structures such as globe and optic nerve (Fig. 4b,5).   

Bone erosion is not usually seen, although can be 
20  present with very aggressive tumours.

Generally, the majority of MALT lymphomas have an 
7  indolent natural history. The majority (85%-90%) of 

patients with orbital MALT lymphoma present with 
 localized disease (stage I). In various case series, 10% 

 to 15% of patients have disseminated disease (stage 
 IV) at initial presentation, including bone marrow 

1involvement in approximately 5%.

Staging

Imaging techniques always have served as staging 

and monitoring tools for the clinical management of 

lymphomas. Staging defines how widespread the 

disease is. Investigations should include full blood 

count, hepatic enzymes including LDH, CT abdomen, 

chest and pelvis, MRI or CT of the orbits, and a bone 
6 marrow biopsy and aspirate.  According to the Ann-

Arbor staging system of lymphoma, disease confined 

exclusively to the orbit is designated as stage I 

(Table 3).  A tissue biopsy is mandatory in all patients 

with suspicious orbital, conjuctival  or lacrimal 

lesions and blind treatment with oral, intravenous or 

topical corticosteroids should be avoided until a tissue 

diagnosis is obtained.  Corticosteroids can mask the 

clinical features and make subsequent diagnosis very 

difficult.

20

Fig. 3 : Clinical photograph showing that Orbital lymphoma 

can rarely present as acute orbital inflammation or cellulitis.

Fig. 4a : Clinical photograph showing a patient presenting with 

bilateral upper lid swelling and enlarged lacrimal glands.

Fig. 4b :  MRI orbits T1 weighted coronal sections (of same 
patient in figure 3) showing bilateral lacrimal gland 
enlargement with moulding more pronounced on the right than 
the left.

Fig. 5 : CT orbits axial views illustrating left orbital lymphoma 

moulding around orbital structures such as globe and optic 

nerve. Bone erosion is not seen.
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Treatment

Various treatment modalities have been suggested 

and a multidisciplinary approach is essential to 

provide the best of cure to the patients with the least 

side-effects and toxicity.  The optimal treatment of 

orbital adnexal lymphoma is closely related to several 
   c l in ica l  and bio logica l var iables , and the 

     characterization of genetic alterations may be 

potentially useful to predict therapeutic response and 
  identify the best candidates for the different 

21treatments.   In simple terms, treatment of orbital 

adnexal lymphoma depends upon the grade and stage 

of the disease; high grade lymphoma requires 

treatment with systemic chemotherapy whereas the 
 localized low grade (extranodal marginal zone 

lymphoma) can be successfully managed with local 
6radiotherapy.

Radiotherapy

Radiotherapy of the orbital cavity is still the 

treatment of choice for localized orbital adnexal 
1,4,6,7   lymphoma. Radiotherapy is considered safe and 

effective for localized orbital disease whereas 

widespread systemic disease should usually be 
25  treated with multiagent chemotherapy protocols.

Localized adnexal disease should be treated with 

carefully planned radiotherapy although there is 

controversy to the exact radiation dose and 
26-29fractionation.  Various studies  have shown a local 

complete remission rate between 83%-100% with 

doses varying between 20-46 Gy.  Dose-response data 

suggest that the optimal radiation dose for MALT 

lymphoma of the ocular adnexa is 30.6-32.4 Gy in 1.8-

Gy fractions and follicular lymphoma is adequately 
30controlled with doses in the mid-20 Gy range.   It 

seems that doses more than 35 Gy are associated with 

higher ocular side-effects including radiation 

retinopathy, cataracts, dry eyes, corneal ulceration 
1,26 and optic atrophy. Lens shielding helps to reduce 

26,27  the risk of cataractogenesis. Radiation doses of  30 

to 40 Gy should be reserved for high-grades 
6lymphomas.   

Surgery

Surgery alone may be considered for stage1 

conjuctival MALT lymphoma; however this is not 

curative and patients need to be followed-up long-

term for recurrences, systemic involvement and 
6histological transformation.   Also many authorities 

believe that surgery should be limited to obtaining a 

tissue biopsy and exclusive surgical approach is not 

recommended because of the risk of local 
1,4,24  recurrences from tumour microinfiltration into 

1surrounding tissues.

Observation
 Observation has been recently proposed as an 

7,31acceptable option for selected patients,  however 

this expectant policy can be deemed by many as 
7controversial. Tanimoto et al  found the overall 

survival of patients with ocular adnexal lymphoma 

was comparable in those treated with immediate 

radiotherapy to those who were managed with no 

initial therapy.  This 'wait and watch' strategy may be 

an option in frail and old patients with an indolent low 

grade lymphoma whose quality of life may be severely 

affected by the side-effects related to treatment.  

Nonetheless this expectant policy is also only 
6appropriate in the absence of systemic involvement.  

Therefore this strategy may be only applicable in a 

carefully selected group of patients.

Chemotherapy 

Chemotherapy is usually reserved for those with 

evidence of systemic disease or those with a 

histological diagnosis of high grade DLBCL and 

mantle cell lymphoma, due to the high incidence of 
 6concomitant systemic involvement.   First line 

32,33chemotherapy  has been recently proposed for 

localized orbital disease.  Various  chemotherapy 
 regimens, such as COP/CVP (cyclophosphamide, 

 vincristine, prednisone), CHOP (cyclophosphamide, 
 adriamycin, vincristine, prednisone), C-MOPP 

(cyclophosphamide, vincristine, procarbazine, 
 prednisone), and chlorambucil, either alone or in 

 combination with other modalities have been 
1recommended.  Chlorambucil has a favourable 

toxicity profile and therefore can be used even in frail 

elderly patients.  Its role in MALT lymphoma is 

currently being further investigated by the 

Extranodal Lymphoma Study Group (IELSG).

Antibiotics

The question whether antibiotics would help to 

regress or cure lymphoma was raised once the 

association with Chlamydia psittaci and Helicobacter 
 pylori was recognized in the pathogenesis of orbital 

  34-36MALT. Various studies have shown variable results.  
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 A recent meta - analysis on the response of ocular 
19adnexal lymphoma to antibiotics  has shown some 

effect in 48% of patients; however a substantial 

proportion of these patients developed disease 

recurrence during the first 12 months of follow-up.  
 Antibiotic treatment without prior testing for

chlamydial infection cannot be generally 

recommended particularly due to the wide 

geographical variation in the prevalence of 
 Chlamydia infection in patients with orbital adnexal 

1,6lymphoma.

Rituximab

Rituximab is a monoclonal antibody against CD20 
 37positive B cells. Conconi et al  revealed that 

rituximab has clinical activity against MALT 

lymphomas, however its efficacy is less for orbital 

MALT than that seen with gastric MALT. Ferreri et 
38al  have also shown that the majority of their patients 

with adnexal MALT experienced early relapse (a 

median of 5 months since treatment) when treated 

with rituximab alone while relapsing patients showed 
39no benefit.  Other studies concord with this finding.  

It seems that rituximab has a greater efficacy when 

used as a combination treatment.  In a recent Danish 
40 study on mantle cell lymphoma,  it was shown that 

patients receiving anti-CD20 (rituximab)-containing 

chemotherapy had a significantly better 5-year 

overall survival (OS) rate than patients in treatment 

regimes without rituximab (5-year OS rate, 83% vs 
 8% respectively). The role of rituximab in the 

treatment of adnexal lymphomas needs still to be 

fully investigated.

Prognosis and Follow-up 

Histology according to the REAL or WHO 

classification can be used to accurately predict the 
41prognosis of lymphomas in the ocular adnexa,  and 

the MALT type has a more favorable prognosis than 
7  do malignant lymphomas of differing histology. In 

our cohort, the rate of lymphoma related death (LRD) 

was higher in those who developed subsequent 

systemic lymphoma (80%) compared to those who had 

systemic lymphoma before or at the time of 
22presentation (p=0.004) (Table 4).

 41 In a large cohort, Jenkins et al have shown that the 

mean relapse for orbital MALT was 63 months and 

the longest time to first dissemination of the 

lymphoma was 81,103, 60, and 47 months for orbital 

MALT, lymphoplasmacytic lymphoma, follicular cell 

 lymphoma, and diffuse large B cell respectively and 

deaths from lymphoma occurred as long as 125, 172, 
29170, and 52 months after diagnosis. Tanimoto et al  

 have shown that the proportions of patients who had 
 complete remission at 5, 10 and 15 years were 77, 57 

 and 39%, respectively, the majority progressing 

during the late period of the long-term follow-up. Life-

long follow-up of orbital adnexal lymphoma patients 

is therefore required to assess for any recurrences, 

histological transformation of the tumour and 

systemic involvement by the lymphoma, as the risk 

increases considerably in the later years.  

Table 1 List of Lymphoid Neoplasms 

Recognized by the International Lymphoma 
27Study Group

B-Cell Neoplasms lymphoma

------------------------------------------------------------------------

 I. Precursor B-cell neoplasm : Precursor B -

lymphoblastic leukemia / lymphoma

II. Peripheral B-cell neoplasms

1. B-cell chronic lymphocytic leukemia / 

prolymphocytic

2. L y m p h o p l a s m a c y t o i d  l y m p h o m a  /  

immunocytoma

3. Mantle cell lymphoma

4. Follicle center lymphoma, follicular

Provisional cytologic grades: 

I     (small cell),

II    (mixed small and large cell), 

III   (large cell)

Provisional subtype: diffuse, predominantly 

small cell type

5. Marginal zone B-cell lymphoma Extranodal 

( M A LT-  t y p e  + / -  m o n o c y t o i d  B  

cells)Provisional subtype:  Nodal (+/- 

monocytoid B cells)

6. Provisional entity: Splenic marginal zone 

lymphoma  ti / - villous lymphocytes)

7. Hairy cell leukemia

8. Plasmacytoma/plasma cell myeloma

9. Diffuse Large B-cell lymphoma*

Subtype: Primary mediastinal (thymic) B-cell 

lymphoma

10. Burkitt's lymphoma

: 
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11. Provisional entity: High-grade B-cell 

lymphoma, Burkitt-like*

T-cell and Putative NK-Cell Neoplasms

------------------------------------------------------------------------

I.    Precursor T-cell neoplasm: Precursor 

      T-lymphoblastic lymphoma/leukemia

II.   Peripheral T-cell and NK-cell neoplasms

1. T-cell chronic lymphocytic leukernia / 

prolymphocytic

2. Large granular lymphocyte leukemia (LGL) ? ?

T-cell type

NK-cell type

3. Mycosis fungoides/Sezary syndrome

4. Peripheral T-cell lymphomas, unspecified*

Provisional cytologic categories: medium-sized 

cell, mixed medium and large cell, large cell, 

lymphoepithelioid cell Provisional subtype: 

Hepatosplenic ? ? T-cell lymphoma

Prov is iona l  subtype :  Subcutaneous  

panniculitic T-cell lymphoma

5. Angioimmunoblastic T-cell lymphoma (AILD)

6. Angiocentric lymphoma

7. Intestinal T-cell lymphoma (+/- enteropathy 

associated)

8. Adult T-cell lymphoma/leukemia (ATL/L)

9. Anaplastic large cell lymphoma (ALCL), 

CD30'. T- and null cell types

10. Provisional entity: Anaplastic large-cell 

lymphoma,Hodgkin's-like 

Hodgkin's Disease

I. Lymphocyte predominance

II. Nodular sclerosis

Ill. Mixed cellularity

IV. Lymphocyte depletion

VI.Provisional entity: Lymphocyte-rich classical HD

* These categories are thought likely to include 

more than one disease

Table 2 : Incidence of presenting symptoms and 

signs in patients with orbital adnexal 

lymphoma in a our regional multicentre study 

(Leicester Royal Infirmary and Birmingham 
22Midlands Eye Centre, UK)

Symptoms Signs

Lid swelling 82% Proptosis 65%

Proptosis 33% Palpable mass 61%

Double vision 17% Restriction of ocular 

movements 52%

Reduced vision 9% Conjuctival chemosis 21%

Pain 2% Choroidal folds 5%

Numbness 2% Papilloedema 2%

Table 3: Ann Harbor Staging classification of 

Lymphoma

Stage I Disease in a single lymph node or 

lymph node region.

Stage II Disease in two or more lymph node 

regions on same side of diaphragm. 

Stage III disease in lymph node regions on both 

sides of the diaphragm are affected. 

Stage IV disease is wide spread, including 

m u l t i p l e  i n v o l v e m e n t  a t  

one or more extranodal (beyond the 

lymph node) sites, such as the bone 

marrow.

A or B A = without symptoms

categories B = with symptoms including 

unexplained weight loss, unexplained 

fever and drenching night sweats

Group 1  systemic lymphoma at presentation Group 2  subsequent systemic lymphoma

LRD 12% (4/36 patients) 80%(4/5 patients)

(0.004 Fisher test)

Mean age (years) 79 66

Bilateral involvement 25% 25%

Table 4: Lymphoma related death (LRD) in those with systemic lymphoma at presentation and 

those who developed subsequent systemic lymphoma in a our regional multicentre study 
22(Leicester Royal Infirmary and Birmingham Midlands Eye Centre, UK)

For reference please refer the CD
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Thyroid eye disease is a potentially blinding 

autoimmune disease producing symptoms related to 

inflammation, accumulation of fluid in the orbit, and 

also to adipogenesis resulting in raised intraorbital 

pressure. The management strategies are aimed at 

reducing this inflammatory response, providing 

symptomatic support and preventing complications.  

Assessment of clinical activity as well as staging of the 

disease is of prime importance because it determines 

the management strategies, timing of intervention 

and is relevant for follow up. Different staging 

methods and classifications like Rundel's staging, 

Mourit's  Clinical Activity Score, VISA classification 

of Dolman and Rootman, and the familiar Werner's 

NOSPECS classification have been proposed but 

none of them are universally acceptable. These are of 

importance in understanding the disease and for 

reasearch, but may not be needed in day to day 

management of patients where the outlined broad 

approach is adequate for treating the milder cases and 

the timely referral of patients with more severe 

disease to specialized centres

Not only on India, but across the world, the need to 

improve care of patients with thyroid eye disease is a 

felt need, as evidenced by the Amsterdam 

Declaration, signed at the International Symposium 

on Graves' Orbitopathy, Amsterdam, 29-30 October 

2009.The declaration is aimed at improving the care 

of patients with thyroid eye disease. The declaration 

states that the quality of care received by the majority 

of people affected by this condition can be improved. 

The declaration also states that not all patients are 

offered effective treatments either because they are 

not referred early or not at all

Medical Management 

Broadly, thyroid eye disease consists of three different 

phases: - active, stable, and burnt out. Medical 

management is tailored according to these phases. As 

far as prevention is concerned, since the 

understanding of the pathophysiology and immune 
 mechanisms of the disease itself is limited, the 

 occurrence of the disease cannot be prevented.

However, its progression can be arrested by avoiding 

smoking and controlling thyroid dysfunction with the 
1. help of the endocrinologist Smokers have more 

severe form of the disease as compared to non-
2smokers.  Smokers respond poorly to the treatment in 

3a dose dependent manner.  Tertiary prevention 

,preventing complications, can be achieved by early 

diagnosis and institution of anti-inflammatory 

treatment.

Before instituting any treatment, patients should be 

explained about the self-limiting nature of the 

disease, prolonged course over years, non-availability 

of any immediate cure and the importance of follow-

up.  Broadly, the available management modalities 

are:

1. Supportive treatment

2. Steroids

3. Immunosuppressants

4. Radiotherapy

5. Antithyroid therapy

6. Others

Supportive treatment

Supportive treatment forms the mainstay of medical 

management in early stages of the disease. Aim is to 

reduce the dryness of eyes due to exposure resulting 

from reduced blink, widened palpebral aperture and 

increased evaporative surface, combined with globe 

protrusion and inadequate tear resurfacing. Therapy 

is also aimed at reducing morning lid edema and to 

prevent the progression of the disease.

Modalities

A. Artificial tear supplement: Gel preparations 

of tear supplements have the added 

advantage of reduced dosing while 

preventing any blurring of vision. Ointments 

can be used at bedtime and are essential in 

the presence of  lagophthalmos

B. Moisture chambers are used at night. While 

being cumbersome, they can be made  from 
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any clean transparent plastic or cellophane 

sheet available at stationary shops and can 

be pasted using strips of adhesive material.  

Direct taping of the eyes to avoid exposure 

keratopathy should be avoided as there is a 

risk of the tape getting stuck to the already 

compromised cornea due to the lids opening 

up during sleep.  

C. Head end of the bed can be elevated to aid 

gravity assisted fluid drainage from orbital 

t i ssues .  Even gent le  e levat ion  i s  

e f f ec t ive ;greater  degrees  are  not  

tolerated.Using more pillows under the head 

is not only ineffective,but also leads to 

discomfort and neck pain

D. Spectacles are prescribed. Bifocal spectacles 

are avoided as limitation of ocular motility 

may prevent the eye from looking through 

the near segment.  Fresnel prisms are 

prescribed for diplopia resultant from small 
4 angle deviations. As a temporizing measure 

in cases with large angle strabismus waiting 

for surgery, occluders can be tried.

Steroids

Glucocorticoids are the mainstay of the therapy by 

virtue of their immunomodulatory and anti-

inflammatory action. The beneficial role of 

corticosteroids in thyroid eye disease has been 
.5documented in early 1950s by Kinsell et al  Brown et 

al used high doses of prednisone and reported good 
6improvement in all the patients. 

Corticosteroids reduce the inflammation by reducing 

the cytokine synthesis and reduce the fibroblast 

activation. This reduces the mucopolysaccaride 
4synthesis and reduces fluid accumulation.  They  

 reduce the irritation, visisble congestive features and 

the dull aching pain associated with eye movements 

thereby providing symptomatic relief to the patient. 

Steroids are reserved for cases with moderate to 

severe inflammation or in cases with compressive 

optic neuropathy. It is also used as a temporizing 

measure in cases that are waiting clearance for orbital 

decompression. Steroids are also used as a co-therapy 

with radiotherapy or immunosuppressants.

Steroids can be given orally as prednisolone 1- 1.5 mg/ 

kg/day for 1 month and then tapered over 2-3 months.  

S e v e r a l  g r o u p s  h a v e  u s e d  i n t r a v e n o u s  
7, 8methylprednisolone(IVMP) as a pulse therapy.  It is 

 given as 500 or 1000 mg infusion in 500 ml of 5% 

dextrose or normal saline over 2  3 hours, daily for 

three days. IVMP is followed by oral steroids which is 

tapered over 4-6 weeks. The response to the 
9 .treatment is evident within the first week Subjective 

improvement often starts even earlier.In more severe 

cases, the pulse can be repeated after 6 weeks if 

required. The rationale behind using intravenous 

steroid is that it provides higher immunosuppressive 
7dose with lesser side-effects.  Overall, the efficacy of 

corticosteroids by intravenous route is more than by 
10oral route.  Apart from that, some studies have found 

that the response to steroids depends upon the 

duration of the disease. Better response is seen in 
7conditions of recent onset.  This may suggest that the 

option of steroid therapy be used early in the disease 

when indicated rather than delaying the same . Some 

studies have advocated titrating the steroid according 

to the thyroid status as there is reduced response to 
11 steroids in hyperthyroidism.

Adverse effects noted with steroid therapy are peptic 

ulcer disease, weight gain, psychosis, aseptic necrosis, 

acne, hepatotoxicity and glucose intolerance. Oral 

antacids, H2 blockers and calcium supplements are to 

prevent the risk of gastrointestinal bleeding and 

osteoporosis Monitoring of electrolytes and blood 

sugars is necessary as long term steroid therapy can 

cause potassium depletion and glucose intolerance.  

C o r t i c o s t e r o i d s  a r e  c o n t r a i n d i c a t e d  i n  

hypertension,diabetes mellitus, peptic ulcer disease, 

tuberculosis, epilepsy and pregnancy. However in 

view of the serious risk of irreversible complications 

of thyroid disease,including blindness,in some of 

these conditions steroids can be used under strict 

monitoring if the benefits outweigh the risks.

Immunosuppressants :

Immunosuppressives act by inhibiting the activation 

of cytotoxic T cells and by preventing cytokine 

synthesis.  They also activate suppressor T cells. The 

immunoglobulin release by activated B lymphocytes 

is also reduced by them. They have been used to 

prevent relapse, co-therapy with steroids for 

nonresponsive cases and as a temporizing measure 
12 while awaiting definitive treatment.

The various drugs used are Azathioprine 1-4 mg/kg/ 

day in two divided doses, Cyclosporin A, 5-7 mg/kg for 
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4-12 months (maximum daily dose 5.0 mg/kg/day) or 
12, 13, 14cyclophosphamide.

The immunosuppressive agents are inferior to 

prednisolone in efficacy as a monotherapy. However 

the response is much better if given as a combination 
11, 14therapy with oral steroids.  Combination therapy 

15reduces the risk of relapse also.  Kahaly et al found 

that cyclosporine reduced the clinical activity of the 

disease faster if given after a course of high dose 

steroids. It also reduced the muscle thickness faster as 
15evident on CT scan.  Immunosuppressive agents 

stabilize the condition faster thereby reducing the 
12interval before corrective surgery.

The adverse effects noted with cyclosporine therapy 

are hypertension, liver enzyme elevation, renal 

insufficiency, gum hypertrophy, hypertrichosis and 

paresthesias. With azathioprine bone marrow 

depression is the main concern. Other side-effects are 

rashes, nausea/vomiting, reversible jaundice and 

hyperuricemia.  Taking the medications after meals 

reduces the nausea and vomiting associated with it. 

Use of azathioprine is not recommended during 

pregnancy.  It may cause birth defects if either the 

male or the female is using it at the time of conception. 

Azathioprine passes into breast milk also so it is not 

recommended in nursing mothers.

As the patient is immunosuppressed, use of or contact 

with people who had live vaccines should be avoided 

while on immunosuppressant therapy. Total 

leucocyte count and platelet counts should be done 

every 2 weeks in patients on azathioprine therapy. 

Azathioprine should be stopped if the total leucocyte 

count falls below 4,000/cmm and platelet count falls 

below 1,00,000/cmm. Patients on azathioprine should 

be instructed to report immediately if they notice 

petechiae or bruising which suggests bone marrow 

depression.  In patients on cyclosporine therapy, 

nephrotoxicity is the main concern. Serum creatinine 

should be routinely checked in such patients as 

baseline and subsequently.  Feutren et al have 

suggested a maximal daily dose of 5 mg/day. The dose 

should be modified to prevent the serum creatinine 
16from increasing above 30% of the baseline value.

Antithyroid Therapy

It is well known that control of hyperthyroidism can 

reduce the sign and symptoms of thyroid eye 
17, 18  disease. However the modality of choice to achieve 

this still remains elusive. The thyroid function can be 

improved by antithyroid drugs or by radio-iodine 

t h e r a p y  o r  t o t a l  t h y r o i d e c t o m y .  

Carbimazole/methimazole (30-60mg/day for 12-18 

months) and Propylthiouracil (300-450 mg/day in 3 

divided doses) in cases of hyperthyroidism and 

thyroxin replacement therapy in a dose sufficient 

enough to suppress TSH, in hypothyroidism can be 
19used.  The therapy can be given either by the Block-

Replace regimen where a higher dose of antithyroid 

drug is used with a replacement dose of thyroid 

hormone or by the Titration regimen where the 

antithyroid drug dose is reduced by titrating 

treatment against thyroid hormone concentrations. 

The Titration regimen is as effective as the Block-

Replace regimen and has significantly lower 

incidence of adverse effects. The optimal duration of 

anti-thyroid drug therapy for the Titration regimen is 
191218 months.

Agranulocytosis is the main complication so total and 

differential leucocyte count should be done regularly.  

Patients having agranulocytosis often present with 

sore throat and the patient must be warned about 

this.  The role of radioiodine therapy or total 

thyroidectomy is controversial. The orbitopathy may 

worsen after radioiodine administration or 

thyroidectomy because of release of thyroid antigens 
18and activation of the autoimmune response.  

However total thyroidectomy and radioiodine 

therapy result in less potential for  relapse of 

hyperthyroidism as compared to oral antithyroid 

drugs and require less visit to the clinics.  Surgical 

treatment and radioiodine therapy can be considered 

in cases where the eye disease has not yet manifested 

or is in early stages. Oral steroids need to be added 
20after the therapy.

Radiotherapy 

Radiotherapy as a treatment modality was tried when 

poorly focused rays directed to pituitary gland 
21 resulted in reduction of the thyroid eye disease.

Donaldson first described the use of orbital 

radiotherapy for thyroid eye disease. They found that 

nearly 65% of their patients showed good response to 
22the treatment.  Later on several studies were 

conducted to assess its impact but a well-controlled 

study free from any confounding factor is lacking.  

Radiotherapy is postulated to arrest the fibroblast 

activation and lymphocyte proliferation thereby 



reducing glycosaminoglycan deposition and 
23inflammation.

It has been used in severe congestive phase, in 

c o m p r e s s i v e  o p t i c  n e u r o p a t h y  p r i o r  t o  

decompression, as a temporizing measure while 

awaiting definitive therapy or in patients in whom 

steroids are either contraindicated or who develop 

serious side effects of steroid therapy. Radiation 

therapy has also been used after surgical 

decompression if optic nerve function shows only mild 

improvement.  Radiotherapy is given in 8-10 daily 

fractions of 2 Gy each over a period of 2 weeks. It is 

preferable to use a megavoltage linear accelerator for 

the delivery of well collimated, high energy beams. 

This delivers the dose exactly to the retro-orbital 

structures minimizing damage to the lens and the 
24retina.

The role of radiotherapy is still controversial. Maalouf 

found that following radiotherapy improvement of 

the amplitude of gaze and reduction of the thickness 

of extraocular muscles were not statistically 
25 significant even after a gap of 3 months. However 

Mourits found that ocular dysmotility was the only 
26 factor which showed some response to radiotherapy.

Conditions where fibrosis has already set in are not 
27 responsive to radiotherapy.

Orbital inflammatory signs and symptoms are 
 eliminated within weeks of the therapy when 

radiation is combined with oral corticosteroids.  Optic 
27  nerve compression is alleviated within 1 month.

However there is minimal improvement in proptosis.  

The best response is seen if the treatment is started 

within 7-8 months of the onset of the disease when the 

patient is in congestive phase. Claridge et al noted 

that combined radiotherapy and immunosuppression 

using azathioprine and low dose steroids was able to 
.28 control the disease most effectively Mourits felt that 

use of radiotherapy atleast enables the rehabilitative 

surgery like decompression and strabismus 

correction to be done at an earlier stage by controlling 
29 the disease activity.  Radiotherapy usually results in 

an increase in irritation and inflammation due to the 

release of antigens after 2 weeks of the therapy hence 

concomitant oral steroids are needed that are tapered 

over 2-3 months.  Radiotherapy is relatively 

contraindicated where vascular insufficiency in any 

form is present e.g. diabetes mellitus, vascular 

diseases and in children because of the risk of 

retinopathy.  Adverse effects noted with radiotherapy 

are usually limited to local irritation. The risk of 

cataract and retinopathy has reduced with better 

collimated beams avoiding unwanted radiation to the 

anterior orbit. 

Other modalities

Various other modalities have been tried out but none 

of them have shown good response consistently 

hence, they are not universally accepted. They are:- 

1. Somatostatin analogue like octreotide are 

postulated to reduce the lymphocyte 

proliferation and activation. However 

Wemeau et al did not find any significant 
30benefit after 16 weeks of therapy. Cost and 

limited availability also limit use of this 

modality

2. Studies on the use of plasmapheresis have 

found mixed results. However all the studies 

are  confounded  by  the  fact  that  

immunosuppressants have been used after 

the therapy. It is not being advocated for the 
31, 32, 33treatment of thyroid eye disease as yet.

3. Guanethidine eye drops was uswed in the 

past in various concentrations to reduce lid 

retraction, lid lag and palpebral fissure 

width. However, due to a high frequency of 

local  irr itat ion and unpredictable  

effectiveness, this form of therapy is rarely 
4encouraged today.

Newer Modalities

1. Botulinum toxin in the dose of 5-10 IU as a 

single subconjunctival injection is now 

being used for eyelid retraction in patients 

on active inflammatory stage as a 

temporizing measure. Self-resolving 

ptosis and vertical diplopia are the adverse 

effects.The effect stays for 1-3 months. 

The toxin is also used for the management 

of glabellar rhytides

2. Pentoxyphilline and nicotinamide are 

thought to reduce the cytokine synthesis. 

However their role in the treatment of 

thyroid eye disease is not well defined as 

yet and studies are on to better define 

their role in the treatment of thyroid eye 
4disease.

22 Vol. 48, Issue. 2Tamil Nadu Journal of Ophthalmology



Follow-up

Most patients with thyroid eye disease can be 

observed over time.The follow-up interval and 

frequency will depend on the disease activity; every 2 

months for severe disease and at 6 months interval for 

milder condition.All patients except the mildest cases 

are advised daily self monitoring of vision.Each eye is 

tested in turn with ability to see fine print and colour 

well.A simple advice that is easy to follow is to look at 

the morning newspaper  with one eye closed at a 

time.Patients are advised urgent consultation in case 

any drop in clarity of vision or ability to see colours 

well is noticed

Disease activity is probably the prime determinant of 

response. Monitoring is particularly required for 

vision loss as a result of exposure keratopathy and 

optic neuropathy as well as for development of 

strabismus.

At follow up, investigations should be tailored to 

screen these parameters. Visual field and color vision 

testing may help in early detection of visual loss. 

Ultrasonography is useful in cases with muscle 

enlargement; however CT scan is better able to pick 

up the 'nerve-at-risk' due to apical crowding. Thyroid 

function tests particularly free T4 and TSH are 

important for the assessment of thyroid status and 

activity. Anti-Thyroid stimulating hormone receptor 

antibodies are considered to be the most sensitive 

indicator of euthyroid Graves ophthalmopathy. Their 
34levels in serum closely mimic the disease activity.

Recommendations

Active phase:

I. Ocular discomfort, transient oedema and 

mild proptosis

1. Tear supplements

2. Non-Steroidal Anti-Inflammatory Drugs

3. Supportive treatment

II. Eyelid retraction, conjunctival oedema,  

ocular ache and moderate proptosis

1. Oral steroids for 4-8 weeks (or oral NSAIDS 

for 4-6 weeks).

2. Supportive treatment

III. Ocular motility disturbance with diplopia, 

chemosis and marked proptosis.

1. Oral prednisolone (starting with 1-1.5 mg/kg 

for 4 weeks and then tapering down over a 

further 8 weeks).

2. Steroid-sparing agents such as Azathioprine 

50-150 mg/day or Cyclosporin A, 5-7 mg/kg 

for 4-12 months in cases with persistent 

diplopia.

3. Orbital radiotherapy is a controversial 

option.

IV. Optic nerve dysfunction with reduction of 

color vision and visual acuity loss.

1. Intravenous methyl prednisolone (0.5-1 

gram/day for 3-5 days) followed by 1mg/kg 

oral steroid and/  or a steroid-sparing agent. 

2. In cases of poor response 10 sessions of 2 Gy 

orbital radiotherapy should be  considered.

3. In cases of persistent nerve compression, 

surgical orbital decompression with 

immunosuppression cover may be necessary.

Stable phase (stable condition for 5-6 months):

1. Review of patient's thyroid status.

2. Prismatic correction for diplopia.

3. Avoid smoking.

4.  Lubricants if required

Burnt out phase (decreased signs and 

symptoms or stable for more than 5-6 months):

1. Selective or cosmetic orbital decompression 

2. Extra-ocular muscle surgery

3. Finally, eyelid surgery (levator recession, 

blepharoplasty).

Surgical Management

The majority of patients with thyroid eye disease do 

not need any form of surgical treatment, either for 

functional, or cosmetic reasons.  Broadly, the 

indications for surgical management are

- compressive optic neuropathy, severe orbital 

congestion or cosmetically unacceptable 

proptosis (orbital decompression surgery) 

-   intractable diplopia in functional positions of 

gaze (strabismus surgery)
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-  severe ocular discomfort or cosmetically 

unacceptable appearance resulting from 

eyelid retraction (eyelid surgery) 

- sight threatening corneal exposure 

(tarsorrhaphy)

Surgery on patients with thyroid eye disease is 

challenging for many reasons. The presence of a 

serious multi system disease has important 

implications in terms of anesthesia risk and potential 

life threatening conditions like thyroid crisis / storm. 

In general, surgical operations are performed on an 

elective basis in a patient who has been euthyroid for 

several months, with stable eye findings. In patients 

with serious optic nerve compression or exposure 

related to severe proptosis, however, this may not be 

possible and the decision regarding surgery often 

needs to consider the serious risks and the potential to 

preserve or improve vision. In a small subset of 

patients, there may be need for more than one of the 

above mentioned types of operations. In such cases, 

the orbital surgery is performed first placing the 

eyeball in a more normal position within the bony 

orbit, followed by aligning the eyes better, and lastly 

correcting the eyelid position.  Each of the operations 

for thyroid eye disease  orbital, eyelid and strabismus 

is plagued by relative unpredictability of outcome. 

Hence, the techniques have evolved over time, and 

constant modifications and innovations characterize 

these operations, the aim of greater predictability 

being a driving force. Also, while these operations are 

based on fairly simple, mechanical principles of 

creating greater space for orbital softtissues (orbital 

decompression), weakening eyelid retractors (eyelid 

retraction surgery) or weakening  strengthening of 

relevant extraocular muscles (strabismus surgery), 

the outcomes vary to a great extent and patient's 

education regarding this aspect is of immense 

importance. A brief review of each of these categories 

of surgical operations is presented.

Orbital Decompression Surgery

History

Dollinger is credited with the earliest reported orbital 

decompression, in 1911, removing the lateral wall. In 

1931, the famous neurosurgeon Naffziger advocated 

orbital roof decompression. Sewall's approach, half a 

decade later was via an external ethmoidectomy. 

Hirsh, 1950 developed an inferior orbitotomy 

approach. In 1957, Walsh and Ogura used a 

transantral Caldwell  Luc approach, a procedure of 

choice for the next nearly four decades. In 1981, Mc 

Cord descr ibed the ' swinging eyel id '  or  

canthoforniceal approach which has thence been 

promoted by Jack Rootman and other orbital 

surgeons. Since 1990, when Kennedy described the 

use of transnasal endoscopic approach, this technique 
35has gained increasing popularity.

Indications  

Severe orbitopathy with optic nerve compression and 

risk of progressive visual loss has been the most 

important indication for orbital decompression 

surgery.  As the techniques of surgery and safety of 

anesthesia have improved over time, with fewer 

complications, the indications for surgery presently 

include exposure related problems, orbital pain or 

related symptoms, unacceptable side effects of 

medical therapy and disfiguring proptosis. An 

increasing cosmetic awareness, and the demands of 

present day life have resulted in the cosmetic 

consideration being the sole indication for an 

increasing number of orbital decompression 

operations.

Approaches

Numerous ones have been described and practised. In 

the recent years, the trend has been in the direction of 

minimal scar visibility and the transconjunctival, 
36transcaruncular approach is a widely preferred one.  

In addition, the nasal endoscopic approach also has 
37gained popularity.  Centres with specific interest and 

expertise persist with less used approaches like the 
38 transcoronal approach. Incisions resulting in skin 

scarring are only occasionally used and the 'swinging 

eyelid' approach possibly is the single most used.

Walls

Techniques have been described for one-two-three 

and four wall bony orbital decompression. While 

orbital roof decompression and 4 wall decompression 

are very rarely used, if at all, at the other extreme, a 

single wall decompression is also rarely used. 

Effectively, most patients receive a two or three wall 

orbital decompression.  While controversies exist and 

opinions vary, the greater the extent of bone removed 

the greater is the degree of reduction in proptosis 
39 achieved. The floor and medial wall are most 

commonly decompressed, while the role of lateral wall 

removal is being increasingly described for achieving 
40 maximal reduction in proptosis. The concept of a 
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'balanced decompression' involves the removal of 

lateral and medial walls, sparing the floor with the 

aim of limiting inferomedial globe displacement and 
.41consequent motility disturbance and diplopia   The 

preservation of the inferomedial strut at the junction 

of maxillary and ethmoid sinuses is another surgical 
42innovation with this end in mind.  Another 

increasingly described modification involves deep 

sculpting of the lateral orbital wall in the area of the 

lacrimal gland fossa.

Soft Tissue Decompression

Fat removal orbital decompression (FROD) aims to 

reduce the increased intra orbital fat content, thereby 
41achieving a degree of reduction of proptosis.  Fat 

removal is achieved through appropriate approaches 

to extra and intraconal fat. The operation is 

associated with lower motility disturbances than 

bone removal orbital decompression (BROD). 

Broadly speaking, while FROD is often combined 

with BROD, it's role, in isolation for achieving 

significant orbital decompression is rather limited, if 

at all.  

Timing of Surgery 

In view of the serious risks associated with anesthesia 

and surgery in a patient with uncontrolled thyroid 

status, appropriate therapy, Endocrinologist opinion 

and clearance is essential prior to surgery. In 

progressive compressive optic neuropathy, the 

operation being a relatively early intervention in the 

interest of preservation of vision, stability of signs is 

not important.  In surgery for other indications, e.g. 

Cosmetic, having stable findings and eye signs for a 

few months, six months or so, is vital to surgical 

decision making and success.

Complications

A large number of complications have been described 

including strabismus, infraorbital anesthesia, CSF 

rhinorrhea, nasolacrimal duct obstruction, oro-antral 
3 5  fistula, blindness and hypoglobus. Other 

complications, depending on the approach used 

include complications associated with craniotomy, 

nasal endoscopic surgery, and general surgical 

complications eg. skin scarring, infection, bleeding.  

Of these, the most common and troublesome is 

possibly persistent diplopia, strabismus and motility 

disorder. The management of this condition is a 

challenging one both for the strabismologist and the 

treating orbital surgeon.

Eyelid Surgery

Eyelid retraction, the commonest cause of which is 

thyroid eye disease, involves the displacement of the 

eyelids towards the respective superior or inferior 

orbital rim, exposing sclera between the corneal 

limbus and the eyelid margin. Apart from the obvious 

cosmetic blemish and startled, staring appearance it 

confers on the affected patient, lagophthalmos 

resulting in symptoms of corneal and ocular surface 

irritation and leading to sight threatening exposure 

keratitis can result from eyelid retraction.A lateral 

'flare' is commonly seen in eyelid retraction resulting 

from thyroid eye disease. Milder degrees of eyelid 

retraction are managed conservatively with 

lubricants and avoidance of

exposure to dust, smoke, bright sunlight etc. Surgical 

correction is performed for significant degrees of 

eyelid retraction. Except for the rare patient who 

needs the operative correction on an urgent basis for 

corneal exposure related problems, the surgical 

correction is an elective procedure performed in a 

patient with stable findings preferably for six months 
43 or more. 

Upper eyelid retraction

Broadly the operations for correction of upper eyelid 

retraction are

i) Excision or recession of Mullers' muscle

ii) Recession of levator aponeurosis

iii) Myotomy of levator muscle

iv) Insertion of a spacer material between the distal 
43end of levator aponeurosis and the tarsal place. 

Lower eyelid retraction

Treatment involves tightening of the eyelid lateral 

canthal unit combined with grafting of a spacer 

material between the lower eyelid retractors and 

inferior tarsal border. Autogenous materials used 

include hard palate mucosa, auricular cartilage and 

fascia lata. While preserved sclera and banked fascia 

lata have also been used, the inflammatory reaction is 

greater. Spacer material made of porous polyethylene 

(Medpor) has been used but the superficial location of 

its implantation in a mobile organ makes functional 

and cosmetic success a challenge.

Non Surgical Management

In addition to lubricants medications, a variety of 
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moisture retaining techniques are used including 

swim goggles, moisture chambers, punctal plugs and 

temporary tarsorrhaphy. In addition, while 

guanethidine was reported as being useful as a topical 

drug effective in treatment of milder forms of eyelid 

retraction, its lack of availability and side effects have 

limited its use. Botulinum toxin is also useful in 

chemical reversal of upper lid retraction.

 Upper Eyelid Retraction  Surgical Correction

Levator recession: Usually performed through a 

conjunctival approach and combined with a 

Mullerectomy.  A skin approach via lid crease incision 

is used as a alternative. Precautions taken during 

surgery include avoiding use of epinephrine in any 

form, avoidance of patient sedation and use of a 

traction suture to keep the lid on a stretch in the early 

postoperative period. 

Marginal Myotomy: This involves the making of 

incisions in the levator aponeurosis much in the 

fashion of such operations used in strabismus surgery 

as a weakening procedure.

Spacers

These are used for greater degrees of eyelid retraction 

and for revision operations and are needed for 

retraction of more than 3 mm. Spacers can be 

introduced through an anterior or posterior approach 

after performing a levator recession. All the 

operations described above have complications of a 

similar nature  under correction, overcorrection, lid 

contour abnormalities, scaring persistent edema, 

corneal complications resulting from exposure or 
43 suture knot contact.    Since postoperative under 

correction is almost a rule,

the target eyelid position at the end of surgery is an 

overcorrection by 2 mm or so.

Strabismus in Thyroid Eye Disease

Grave's Disease is an autoimmune disease in which 

there is inflammation of extraocular muscles.In the 

acute phase  there is lymphocytic infiltration of the 

muscles, leading to their enlargement, especially 

posteriorly.In the chronic phase, there is replacement 

of muscle fibres by fibrous tissue, leading to 

secondary contracture, inability to relax and 

restrictive strabismus. Exrtaocular muscle 

involvement,in decreasing order of frequency is 

inferior rectus, medial rectus, superior rectus, lateral 

rectus.  The oblique muscles are rarely involved. 

Treatment.

Prisms: These can be used as a temporary measure.  If 

the deviation is less than 12-14 prism diopters (PD) 

prisms can be ground into the glasses, vertical and 

horizontal into each lens. If the deviation is larger 

Fresnel prisms can be used. Problems in prescribing 

prisms are the incomitance of the deviation in 

different positions of gaze, variability of deviation 

with time, decreased visual acuity with prisms of 

larger power. 

Occlusion (Segmental/ Complete): Frosted glasses 

can be prescribed if prisms are not tolerated.This 

often represents the only feasible option in patients 

with severe ocular motility problems.Patients with 

large angle deviations,present for months and years 

are able to ignore one image and do not need occlusion

 Botulinum toxin: It has been found to be effective in 

acute stage and may allow patient to regain fusion. In 

chronic stage it is not effective.

In the chronic phase, surgery is contemplated only 

when the acute phase has subsided and the deviation 

has been stable for at least 6 months. Earlier surgery 

can lead to exacerbation of inflammation, post-

operative complications and improper alignment.. 

Aim of surgery is to restore single binocular vision in 

those positions of gaze which are functionally 

important for the patient, most commonly primary 

position and downgaze. In view of the vastly altered 

muscle tissue and orbital inflammatory changes 

leading to unpredicatable outcome in addition to need 

for multiple operations at times, preoperative 

counseling is vital to bring down patient expectations 

to modest, achievable levels 

Challenges in Management

The vast majority of patients with thyroid eye disease 

have mild, self limited disease needing supportive 

therapy and simple measures for treatment. It is the 

smaller population of patients with moderate and 

severe disease who need aggressive management. 

Thyroid eye disease is one of the few conditions in 

ophthalmology where most of the subspecialities of 

ophthalmology have to work in tandem for optimal 

management. The oculoplastic and orbital surgeon, 

neuro-ophthalmologist ,  g laucomatologist ,  

strabismologist, and corneal surgeon need to be 

variably involved in the management of this complex, 
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44ill understood disorder.  This need for a team care 

approach with close coordination poses one of the 

challenges in the management of moderate to severe 

thyroid eye disease.  Since the underlying cause of 

thyroid eye disease is only slowly being unraveled, the 

management remains essentially symptomatic. The 

avoidance of a lag between disease evolution and 

appropriate clinical therapy, and consequent 

complications,represents yet another challenge in the 

mananagement of thyroid eye disease.  A third, and a 

serious challenge posed by the disease concerns the 

treatment modalities available. Moderate and severe 

thyroid eye disease is treated with oral or intravenous 

steroids, antimitotic chemotherapy, radiation therapy 

or orbital decompression surgery or a combination of 

these forms of treatment. Each of these poses hazards 

to the patient in the form of serious systemic side 

effects or local problems or a combination of the two. 

Judicious selection of the modality of treatment 

importantly involves the weighing in of this factor of 
 44potential risks .  Yet another challenge is the 

unpredictability of treatment outcome. In addition to 

disease severity, the individual response to treatment 

also varies greatly and hence, the need to customize 
44and individualize treatment.   The fifth challenge in 

the management of thyroid eye disease of moderate to 

severe nature is the inevitability of sequelae. These 

range from functional problems like diplopia to 

abnormal cosmetic appearance. Hence patients with 

sequelae need prolonged follow up, long after the 
44active phase of thyroid eye disease is over.    Patients 

with the more severe forms of thyroid eye disease are 

seriously affected psychologically. The striking 

changes in their facial features, double vision and the 

real risk of loss of vision and blindness, is seriously 

disturbing to the patient and close family. Added to 

this are the difficulties in continuing with gainful 

employment, and in fruitful social interactions. The 

side effects of treatment,frequent need for hospital 

visits and financial loss compounds the psychological 

problems. Serious depression is a real risk. The 

treating ophthalmologist needs to provide a caring 
44and supportive role for these disturbed patients. 
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Introduction

Idiopathic orbital inflammatory disorders (IOID) also 

referred to as Orbital Pseudotumour is a 

heterogeneous group of disorders characterized by 

orbital inflammation without any identifiable local or 

systemic cause. It is a well recognized pathological 

identity which remains mostly confined to the orbit. 

Though extensive research has been done on this 

group of disorders, the diagnosis of Pseudotumour 

still remains a diagnosis of exclusion. Due to the 

variable nature of presentation, both in terms of 

severity and extent, no standardized classification 

system has been universally accepted. It usually 

presents as an orbital mass with infiltration of soft 

tissues by inflammatory cells and fibrous tissue in the 

absence of any identifiable cause. However the 

diagnosis may often be finally made after noting the 

clinical response to systemic steroids. 

Birch-Hirschfeld in 1905 was the first to describe this 

disorder as a mysterious orbital syndrome with a 

clinical impression of orbital benign or malignant 

neoplasm in which, at the time of surgical exploration, 

only inflammatory tissue was found. However, for a 

long time this diagnosis was inadvertently given to a 

lot of disorders where the cause was not identifiable at 

the time. The most common disorders often confused 

with Pseudotumour include orbital tumours, thyroid 

eye disease and systemic causes of inflammatory mass 

lesions. With improved diagnostic and imaging 

techniques, the diagnosis of Pseudotumour is now 

made a lot more prudently.

Historical Aspect

The initial term 'pseudoplasm malin' (malignant 

pseudoplasm) given by Panas was changed to 

'inflammatory orbital pseudotumour' by Birch-

Hirschfeld to describe a clinical mass clinically 

mistaken for a neoplasm but histologically proven to 

be inflammatory. However, the term 'Pseudotumour' 

was widely criticized at the time due to its negative 

implication. It referred to what the mass was not, 

instead of referring to what it truly was. Hogan and 

Zimmerman coined the term 'inflammatory 

nonneoplastic orbital pseudotumour'. The term 

'idiopathic orbital inflammation' was proposed by 

Jacobiec and associates.

However, despite the initial objections, the term 

pseudotumour has now detached itself from its initial 

negative definition and has evolved to indicate a 

process of idiopathic,  nonspecific orbital 

inflammation. It is still the most widely accepted 

terminology for this group of disorders.

Etiology

Thought he term itself signifies that the cause of the 

disorder is unknown, various theories have been 

postulated. None, however has been verified.

Initial reports of orbital myositis following upper 

respiratory tract infections of infectious sinusitis 

suggested an infectious etiology for the illness. Cell 

wall-deficient bacteria identified in orbital leucocytes 

were noted in tissue biopsies of some patients.
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wall-deficient bacteria identified in orbital leucocytes 

were noted in tissue biopsies of some patients.

An autoimmune pathogenesis was suggested by 

Easton and Smith which corresponds with the 

occasional presence of coexistent autoimmune 

disorders such as diabetes mellitus, rheumatoid 

arthritis and systemic lupus erythematosus. Recently, 

circulating antibodies against extraocular muscle 

proteins have been detected in patients with orbital 

pseudotumour.

Barrett initially proposed that a pseudotumour may 

be a result of a fibroproliferative disorder, similar in 

etiology to idiopathic mediastinal fibrosclerosis. The 

proposed pathogenesis is an aberrant immune-

mediated exaggerated proliferation of fibroblasts and 

deposition of extracellular matrix.

Though all the mentioned theories merit discussion, 

none have been substantiated. The response to 

corticosteroid and immunosuppressive therapy 

suggests an immunological process but disputes the 

theory of an infectious origin. Similarly, the fact 

that the disorder is most often unilateral goes 

against the immunological theory. The exact 

nature of the disorder and its origin continue to 

remain a mystery.

Clinical Presentation

Due to the varied presentation it has been difficult 

to lay down strict guidelines for the clinical 

diagnosis of a pseudotumour. Though it can occur at 

any age and in either sex, it has been found to occur 

more commonly within the age group of 40-60 years 

and occurs more frequently in male patients. It is 

almost always unilateral, except in myositic 

pseudotumour.

55 year old male patient presented with diplopia on 

up-gaze and swelling of the right upper lid since 4 

w e e k s .  C T  s c a n  s h o w e d  a n  i l l - d e f i n e d  

heterogeneously enhancing soft tissue lesion 

involving superolateral quadrant of right orbit, 

suggestive of Orbital Pseudotumour. Patient was 

treated with a short course of parenteral steroids 

followed by tapering dose of oral steroids, following 

which the patient improved both clinically and 

subjectively.

Some of the forms in which a pseudotumour may 

present include :

• dacryoadenitis

• myositis

• sclerotenonitis

• perioptic nerve inflammation

• trochleitis

• an inflammatory process restricted to the 

vicinity of superior orbital fissure and 

cavernous s inus (Tolosa  Hunt  

Syndrome)

• a diffuse anterior soft tissue inflammation



• sc leros ing  orb i ta l  in f lammatory  

pseudotumor

The presenting complaints of the patient depend 

upon the extent of the lesion and its anatomic 

location and also on the extent of fibrotic component 

in the lesion. The clinical picture may be that of 

slowly progressive proptosis with restriction of 

ocular movements and optic nerve compression. In 

contrast, it may present with severe pain, 

congestion and edema resembling an acute 

inflammatory episode.

On the basis of progression of symptoms, the disease 

process may be classified as an acute pseudotumour, 

where symptoms develop over days, as subacute 

where symptoms take weeks to develop, or as 

chronic where the disease progresses slowly and 

insidiously over a period of months.

Imaging

A CT scan is often the modality of choice for imaging 

an orbital pseudotumour. Though the presentation 

on CT scan may be as variable as on clinical 

examination, all lesions, irrespective of location, show 

irregular margins with enhancement on contrast 

administration. Though the lesion in the specific 

region may mimic other disorders, the fact that often 

more than one site is involved in pseudotumour may 

give a clue towards the diagnosis.

In the lacrimal gland, the lesion is limited by the 

tough capsule of the gland, giving it a well 

circumscribed appearance. It may suggest a 

neoplasm of the lacrimal gland, but is often 

accompanied by inflammatory features surrounding 

the gland.

In the extraocular muscles, the inflammation is 

limited by the muscle sheath but not as strongly as 

in the lacrimal gland. The lesion spreads linearly, 

which causes swelling of the muscles but not as 

severely as in Graves disease. Also, the involvement 

of the lateral rectus along with the tendinous 

attachment of the extra ocular muscles help 

differentiate it from thyroid related orbitopathy.

Lesions near the apex of the orbit may be harder to 

diagnose and are often mistaken for a meningioma. 

Unlike a meningioma, however, the forward border 

of the lesion is irregular and spreads forward in a 

fan-like manner.

67 year old male patient presented with axial proptosis of the 

left eye. Patient was on anti-thyroid medications over the last 

six years. Ultrasound B-scan showed thickening of the SR-

LPS complex of both eyes with all other muscles being of 

normal thickness. CT scan revealed bilateral intraconal 

heterogeneously enhancing mixed density lesion (Left > 

Right) which was pushing the globe outwards. A diagnosis 

of bilateral pseudotumour was made and patient was treated 

with parenteral steroids followed by tapering dose of oral 

steroids.

Role of Tissue Biopsy

A fine needle aspiration biopsy is not helpful in the 

diagnosis of orbital pseudotumour as even an 

underlying malignancy may present with areas of 

non-specific inflammation. A tissue biopsy should be 

attempted, except in the myositic form of the disease 

where damage to the extraocular muscles may affect 

ocular motility. Also a biopsy may be avoided in 

posteriorly located lesions near the optic nerve for 

fear of damaging the nerve.

Histopathology

Macroscopically, a pseudotumour is yellowish-gray to 

pink in colour, firm and rubbery in consistency and 

can affect any structure in the orbit. Features on 

histopathology may be described under four 

headings: the cellular infiltrate, the stromal 

component, the vascular changes and the changes in 

involved orbital structures.
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The cellular infiltrate resembles features suggestive 

of chronic inflammation, with predominantly small, 

well defined mature lymphocytes admixed with 

plasma cells, neutrophil and eosinophil granulocytes 

and occasionally histiocytes and macrophages.

The stromal changes range from edema, proliferative 

fibrosis to sclerosis to finally hyalinization. 

Orbital pseudotumours are richly vascular due to 

capillary proliferation. Common vascular changes 

include perivasculitis with lymphocyte infiltration in 

the capillary adventitia. Endothelial cells are swollen, 

hypertrophic and increased in number. The collagen 

of the adventitia is thickened.

Changes in involved orbital tissue vary with the 

location of the lesion. Orbital fat, when involved 

shows features of mixed inflammatory infiltrate with 

increased fibrous tissue. The delicate interlobular 

septa are thickened and become confluent. 

Lipogranuloma formation may occur. Within the 

lacrimal gland, lymphocytic and plasmocytic 

infiltration occurs with periductal and periacinar 

fibrosis. Interlobular septa become thickened with 

fibrosis. In cases with myositis, infiltration with 

lymphocytes and plasma cells occurs in a diffuse or 

multifocal pattern. The normal striations are lost and 

the fibers degenerate.

Lacrimal gland, lymphocytic and plasmocytic 

infiltration occurs with periductal and periacinar 

fibrosis. Interlobular septa become thickened with 

fibrosis. In cases with myositis, infiltration with 

lymphocytes and plasma cells occurs in a diffuse or 

multifocal pattern. The normal striations are lost and 

the fibers degenerate.

Good Response
Taper steroids

Good Response
Taper with oral steroids

Unresponsive: Stage 3
Histopathological confirmation

Intralesional Triamcinolone

Good Response
Taper with oral steroids

Unresponsive: Stage 4
Orbital Irradiation

Unresponsive: Stage 5
Immunosuppressants

Good Response
Repeat steroids, RT

Unresponsive
Repeat tissue biopsy

Stage 1 : Lesion seen on CT scan

Oral steroids,
Topical steroids

Unresponsive: Stage 2
intravenous Dexamethasone

Good Response
Taper with oral steroids
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Management and Course

Orbital pseudotumour is believed to be a self limiting 

disorder. Although benign, it may run an aggressive 

course when the eye, extraocular muscles and optic 

nerve may be at risk. Therapy during this phase is 

directed towards relieving patient discomfort and to 

prevent acute as well as long term damage to the optic 

nerve, muscles. nerve may be at risk. Therapy during 

this phase is directed towards relieving patient 

discomfort and to prevent acute as well as long term 

damage to the optic nerve, muscles.

Treatment options have been listed in the following 

anagram

Conclusion

Though pseudotumour is a convenient diagnosis 

which is hard to disprove, care should be taken before 

reaching this diagnosis. After a thorough ocular as 

well as systemic evaluation, once the diagnosis is 

confirmed a stepwise and meticulous approach to 

management is prudent. Care should be taken to 

explain to the patient about the risk of recurrence and 

the need for prolonged therapy. At the same time, as a 

physician one must not forget to not handle the 

problem too aggressively, as a lot of these patients 

require long term medications.
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A variety of tumor and tumor like lesions can involve 

the orbit and manifest as proptosis. The reported 

incidence and types of various orbital space-

occupying lesions varies widely in the published 

literature depending upon the study setting, ethnicity 
1-8of the population, and the age group studied.   Since 

orbital space-occupying lesions are relatively rare, 

most of the published studies are in the form of case 

series or more commonly as case reports and are 

unlikely to reflect the complete spectrum. In the 

context of Indian subcontinent, there are very few 

large series which addresses the etiology of orbital 

space-occupying lesions and characterize the 
9-12frequeny of specific orbital tumors.  This review 

aims to highlight the etiology of orbital space-

occupying lesions based on a detailed analysis of our 

large 15 year database and compare our data with 

various published studies from India. 

Diagnostic Categories of Orbital Tumors

Orbital tumor and tumor like lesions can be classified 

in a variety of ways depending upon the tissue of 

origin, location of the lesion (whether intraconal or 

extraconal), benign or malignant etc. Classification 

based on the tissue of origin is the most widely 

followed system for categorizing the orbital space-

occupying lesions. For the purpose of the current 

article we have followed a simplistic classification 
13scheme proposed by Shields et al.  Review of our 15 

year database of proptosis from 1993 to 2009 revealed 

921 orbital tumor and tumor like lesions. The 

diagnoses of all these lesions were proven on 

            histopathology. Demographic  data  are  given  in 

Table 1. The major diagnostic categories of orbital 

lesions along with the frequency of occurrence of each 

are enumerated in Table 2. Lymphoproliferative 

lesions formed the major category of orbital space 

occupying lesions (16.9%) while metastatic tumors 

were the rarest (1.95%)

Lymphoproliferative Orbital Lesions 

Lymphoproliferative lesions constituted the majority 

of the orbital space occupying lesions contributing to 

16.9% of all cases of proptosis in our series (Table 

3). This is comparable to other series where orbital 

lymphoma has been reported as one of the 

Table 1: Demogrpahic data of 921 consecutive 
biopsy proven orbital lesions.

Total number

Males

Females

Mean age

Mean follow up period

921

473

448

32 years (Range 1day-100 years)

9.5 months(Range 0.5-180 months)

Table 2: Classification of 921 biopsy proven
orbital lesions

Lymphoproliferative

Vascular

Secondary

Cystic lesions

Neurogenic lesions

134 14.54%

74 7.81%

125 13.57%

23 2.49%

129 14%

70 7.49%

83 9.01%

16 1.95%

128 13.89%

60 6.5%

76 8.25%

4 0.54%

Category Number Percentage

Inflammation

Mesenchymal

Lacrimal gland lesions

Infections

Histiocytic lesions

Metastatic tumors

Miscellaneous

Table 3: Subclassification of 134 
lymphoproliferative lesions of the orbit

Lymphoma 

Leukemia

Benign reactive lymphoid 
hyperplasia

Solitary plasmacytoma

Myeloma

100 74.6%

3 2.2%

14 10.4%

3 2.2%

14 10.4%

Category Number Percentage



5,6commonest orbital space occupying lesion.  The 

highest incidence has been reported from Japan 

with orbita l  lymphoprol i ferat ive  les ions  
14 contributing to 42.5% cases of orbital tumors.

Orbital lymphoma was the most common 

lymphoproliferative lesion constituting 74.6% of all 
 lymphoprolifeartive lesions and 10.8% of all orbital

Space occupying lesions (Fig.  1). Orbital 

lymphomausually presents as a slow growing mass 

and imaging reveals the typical appearance of 

molding of the lesion along the globe. This is a disease 

of the elderly, the average age of patients in our series 

being 48 years (range 3-75 years). Associated 

conjunctival involvement was seen in 32% patients A 

smoked salmon pale pink subconjunctival lesion at 

the fornices can be a clinical clue to the diagnosis of an 

orbital lymphoproliferative lesions. Systemic 

involvement was present in 13% cases in our series. 

Other studies have revealed systemic involvement in 
1535-50% of cases.  As systemic involvement carries a 

poorer prognosis, a staging workup including bone 

marrow biopsy and a whole body PET-CT scan is 

suggested for all patients at initial diagnosis and 

during follow up. Basic work-up in the absence of a 

PET-CT scan could include  a thorough physical 

examination, bone marrow biopsy, ultrasound 

abdomen, chest X-ray and serum LDH. In our series, 

bilateralality and involvement of the lacrimal gland 

were significant risk factors for systemic 

involvement. Non Hodgkin's lymphoma is the most 

common type of lymphoma involving the orbit and 

MALT lymphoma was the most common 

histopathological subtype, seen in 86% of our cases. 

Diffuse large cell lymphoma was seen in 8% cases. It 

has been associated with a relatively poor prognosis, 
16and hence requires aggressive management.  Non 

African Burkitts lymphoma is rarely reported in the 

orbit. Our series had 3 patients diagnosed as Non 

African Burkitts lymphoma. All these patients had an 

acute presentation with a rapidly expanding 

sinonasal mass. Atypical and reactive lymphoid 

hyperplasias are now believed to be stages in the 
6evolution of lymphoma . These may be clinically 

indistinguishable from lymphoma. 

Extramedullary leukemia can very rarely involve the 

orbit and proptosis can be the initial manifestation in 

these cases as seen in 14 children in our series 
17 (1.5%). Hence, a peripheral smear should be part of 

the initial investigation protocol of all children 

presenting with a rapidly increasing proptosis, 

especially if the involvement is bilateral (Fig. 2). In 8

of the 14 patients (57%) in our series, the diagnosis 

could be established only on peripheral smear 

evaluation without need for more invasive orbital 

biopsy. 

Plasmacytoma is rarely encountered in the orbit. Six 

patients in this series formed 3.8% of all 

lymphoproliferative lesions, and  3 of these had 

associated systemic multiple myeloma.

Vasculogenic Orbital Lesions

Vasculogenic lesions were the common cause of 

proptosis, contributing to 14% of orbital space 

occupying lesions in this series (Table 4). A similar 
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Fig. 1: Orbital lymphoma presenting as slow growing superior 

orbital mass in an elderly patient (Fig 1a). Associated 

conjunctival  involvement is seen as salmon pink forniceal mass 

(Fig. 1b). CT scan showing typical appearance of isodense mass 

lesion moulding along the globe (Fig. 1c). Associated lymph node 

involvement in a patient with orbital lymphoma (Fig. 1d).

Fig. 2 : Acute leukemia in a child presenting as proptosis 

(Fig. 2a) and bilateral rapidly progressive orbital mass (Fig. 2b). 

Peripheral blood smear showing the blast cells, diagnostic of 

acute leukemia (Fig. 2c).
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6incidence has been reported from other series.  

Lymphangioma was the most commonly encountered 

entity comprising about 40% of vasculogenic lesions 

and 5.6% of all orbital space occupying lesions (Fig 3).  

This is in contrast to other published series where 

cavernous hemangioma was the most commonly.

5,6Encountered vascular orbital lesion.  This may be

because of the referral bias. Cavernous hemangioma 

being a well circumscribed lesion and easily excisable, 

it is more likely to be managed by the primary 

ophthalmic surgeon and referred less often. 

Lymphangioma, in contrast, being an ill defined 

lesion with  relatively difficult surgical approach, is 

more likely to be referred to a specialized centre for 

management.  Also,  intraconal  cavernous 

hemangioma may have been managed by observation 

alone in the absence of any signs of optic nerve 

compression or cosmetically disfiguring proptosis, 

and not referred to a tertiary care facility. The 

incidence of cavernous hemangiomas might thus have 

 been underestimated. Intraconal location is the most

Common site of cavernous hemangiomas as seen in 35 

of the42 patients (83%) (Fig 4). Rare locations were 

intraosseous hemangioma in 3 and Intramuscular 

hemangioma in 1 patient.

Table 4: Subclassification of 129 vasculogenic 
orbital lesions

Lymphangioma

Cavernous hemangioma

Capillary hemangioma

Hemangiopericytoma

Hemangioendothelioma

52 40.3%

12 9.3%

42 32.5%

3 2.4%

18 13.9%

2 1.5%

Category Number Percentage

AV malformations

Fig. 3 : Orbital lymphangioma with  intralesional bleed 
presenting as acute proptosis in a child (Fig. 3a).  CT scan 
appearance of orbital lymphangioma showing diffuse,  
illdefined mass lesion involving extraocular muscles (Fig. 3b).

Fig. 5 : Orbital involvement by capillary hemangioma 
presenting as an anterior orbital mass in an infant (Fig. 5a). 
Associated superficial eyelid skin involvement is seen in most 
patients (Fig. 5b). Deeper orbital lesions are best managed by 
surgical excision (Fig. 5c) while superficial lesions respond 
favorably to intralesional steroid injection (Fig. 5d).

Table 5: Subclassification of 128 secondary 
orbital tumors

Retinoblastoma  with extraocular
extension

Eyelid sebaceous gland carcinoma

OSSN

Paranasal sinus carcinoma

Squamous cell carcinoma eyelid

62 48.4%

5 3.9%

8 6.2%

2 1.6%

23 17.9%

4 3.1%

5 3.9%

1 0.8%

10 7.8%

3 2.3%

4 3.1%

1 0.8%

Category Number Percentage

Basal cell carcinoma eyelid

Conjunctival  melanoma with orbital 
extension 

Carcinoma maxillary  sinus

Uveal  melanoma with extraocular 
extension

Sebaceous gland carcinoma caruncle

Nasopharyngeal Carcinoma

Conjunctival  leiomyosarcoma

Fig. 4 : Orbital cavernous hemangioma typically presents as a 
slow growing, long standing proptosis in a young or middle aged 
patient (Fig. 4a). Imaging findings reveal a well defined 
hypo-isodense lesion most commonly located in the intraconal 
space (Fig. 4b).
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Capillary hemangioma, often seen in infancy, is the 

most common vascular malformation in children 
 19(Fig  5).  It is more often superficially located and the 

natural course involves spontaneous involution 

following an episode of growth or resolution following 

intralesional steroid injection (triamcenolone with a 

maximum dose of 6 mg/kg body weight). Deeper 

lesions are less common, comprising about 14% of all 

vascular lesions and are more commonly managed by 

surgical excision.

Hemangioendothelioma and hemangiopericytoma 

constituted 12% of all vascular lesions. Both these 

tumor run a more aggressive course and are 

infiltrative rendering complete surgical excision 

difficult. Adjuvant radiotherapy and chemotherapy 

are required in most cases as there is a high incidence 

of recurrence as seen in 4 of the 15 patients in our 

series (26% ).

Secondary Orbital Tumors

Secondary orbital tumors formed a major group and 

constituted 13.8% of all orbital lesions in our series. 

Orbital extension of retinoblastoma was the most 

common category forming 48% of all secondary 

tumors and 6.7% of all orbital tumors. This is in 

contrast to series from developed nations where uveal 

melanoma and conjunctival squamous cell carcinoma 

have been reported as the most common secondary 
6 , 2 0orbital tumors.  In India, children with 

retinoblastoma more often presents at an advanced 

stage and it is not uncommon to find orbital extension 
 of the tumor with proptosis at presentation (Fig 6).

Studies from the Indian subcontinent have revealed 

that proptosis with orbital extension of tumor is one 

o f  t h e  m o r e  c o m m o n  p r e s e n t a t i o n s  o f  

.

21retinoblastoma.  Also, because of the special interest 

of our group in the management of retinoblastoma, 

the data could have been skewed towards a high 

proportion of orbital retinoblastoma in this series. 

Advanced stages of eyelid sebaceous gland carcinoma 

can present with orbital extension as seen in 18% of 

secondary orbital tumors (Fig 7). Paranasal sinus 

lesions are another common source of secondary 

orbital tumors (9.3%). 

Orbital extension of ocular surface squamous 

neoplasia (OSSN) was seen in 10 (7.8%) patients. 

OSSN are generally locally invasive tumors. However, 

OSSN in immunocompromized patients is known to 

run a more aggressive course. Also certain 

histopathological variants of OSSN such as 

mucoepidermoid carcinoma are more aggressive with 

higher propensity for orbital and intraocular 
20,22extension.  In our series 3 out of the 10 (33.3%) 

patients with orbital extension of OSSN were of 

mucoepidermoid variant.

Cystic Orbital Lesions

Our series had 125 (14.9%) cystic lesions among the 

921 biopsy proven cases of proptosis. The subtypes of 

the cystic orbital lesions are shown in Table 6. Cystic 

lesions were commonly seen in children with average 

age at presentation being 16.9 years. As expected, 

dermoid cyst was the commonest lesion in this 

Fig. 6: Advanced stage of retinoblastoma with extraocular 
extension of tumor presenting as proptosis (Fig. 6a). CT scan 
showing an intraocular mass lesion with calcification and 
extension of the tumor to the orbit through the posterior 
sclera (Fig. 6b).

Fig. 7: Secondary orbital tumors. Advanced case of eyelid 
sebaceous gland carcinoma presenting as orbital mass and 
proptosis (Fig. 7a). Ocular surface squamous neoplasia with 
orbital extension manifesting as proptosis with orbital and 
conjunctival mass (Fig. 7b). Paranasal sinus carcinoma 
presenting as massive proptosis in an elderly patient (Fig. 
7c). CT scan showing paranasal sinus mass lesion with 
associated bone destruction and extension of the tumor to the 
orbit and intracranial space (Fig. 7d).



category and contributed 79% of all cystic orbital 

lesions. Studies based on childhood proptosis have 

reported dermoid cyst as the commonest orbital lesion 
18accounting for 49% cases of childhood proptosis.  

Dermoid cysts commonly present in early childhood 

with a superficial palpable orbital mass, commonly at 

the superolateral orbit. Rarely, it can present as deep 

orbital dermoid in adulthood, manifesting as a slow 

progressive, long standing proptosis (Fig 8). Dermoid 

Cysts can rupture spontaneously or following trauma 

and can present as a discharging orbital sinus or 

fistulae. Complete excision without rupturing the 

capsule remains the treatment of choice. Other less 

commonly encountered cystic orbital lesions included 

colobomatous cyst in 4.8% and orbital retention cyst 

in 4%. Cholesteotoma and teratoma are encountered 

rarely. Orbital retention cyst can follow a previous 

surgery or can occur spontaneously. Superior orbit 

was the most common site.

Neurogenic Orbital Lesions

Neurogenic lesions contributed to 9% of all orbital 

space occupying lesions in our series (Table 7). 

Neurogenic lesions can either be related to peripheral 

nerves like schwannoma and neurofibroma or can be 

Fig. 8: Clinical presentation of orbital dermoid cyst. Internal 
angular dermoid presenting as a superomedial superficial 
orbital mass (Fig. 8a). Deep orbital dermoid in a young adult 
presenting as a slowly progressive proptosis (Fig. 8b). CT 
scan appearance of a deep orbital dermoid seen as a well 
defined mass lesion with associated hypodensity within 
suggestive of presence of fat (Fig. 8c). Extension of the lesion 
to the temporal fossa through a defect in lateral orbital wall 
forms a dumb bell dermoid (Fig. 8d). 

Table 7: Sub Classification of 83 neurogenic 
orbital lesions

Schwannoma

Optic nerve glioma

Meningioma sphenoid wing 

Neurofibroma

PNET

35 42.16%

1 1.2%

10 14.45%

1 1.2%

11 13.25%

1 1.2%

6 7.2%

1 1.2%

11 14.45%

1 1.2%

5 6.02%

Category Number Percentage

Optic nerve sheath meningioma

Ganglioneuroma   

Optic nerve sheath cyst

Olfactory neuroblastoma

Esthesioneuroblastoma

Neuroendocrine carcinoma 

Fig. 9: Orbital schwannoma presenting as a slowly 
increasing proptosis in an middle aged patient (Fig. 9a). CT 
scan reveals a well defined isodense lesion (Fig. 9b). Excised 
tumor showing variegated surface appearance (Fig. 9c) and 
part of the attached peripheral nerve (Fig.  9d).
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Table 6: Subclassification of 125 cystic 
orbital lesions

Dermoid cyst

Colobomatous cyst

Retention cyst

Mucocele

Epidermal inclusion cyst

98 14.54%

2 7.81%

4 13.57%

6 14%

1 7.49%

4

4

9.01%

5 13.89%

1 6.5%

8.25%

Category Number Percentage

Hematinic cyst

Epidermoid

Cholesteotoma

Teratoma
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in the form of optic nerve and meningeal tumors. 

Schwannoma was the most common peripheral nerve 

sheath tumor in our series contributing to 42% of all 

neurogenic lesions and 3.8% of all orbital space 

occupying lesions, which is slightly higher than what 
6,23has been reported in the literature.  Orbital 

schwannoma are well defined, slow growing lesions, 

usually located in the superior orbit in relation to one 
 of the peripheral nerves (Fig 9). As has been reported

in the literature, superomedial orbit was the 
24commonest location in our series (27% cases).  They 

are usually isolated tumors. However, rarely they can 

be multiple as seen in 2 of our patients. Recurrence is 

uncommon following complete excision. These 

tumors can rarely undergo malignant transformation 

as seen in one of our patients.

Meningioma contributed to 20% of all neurogenic 

orbital tumors in our series, of which 11 (14.4%)  were 

sphenoid wing meningioma and 5 (6%) were optic 

nerve sheath meningioma  (Fig.  10).  Sphenoid   wing 

meningioma mostly presents as a triradiate lesion (7 

of the 11 patients, 63%) with tumor epicenter over the 

greater wing of sphenoid with both soft tissue and 

bony components with orbital, intracranial and 

temporal fossa extension. The orbital soft tissue 

component is responsible for the manifest proptosis 

in these patients. Optic nerve sheath meningioma are 

usually slow growing tumors and can be discovered 

incidentally at times on routine imaging. Treatment 

is not indicated if there is no clinical evidence of optic 

nerve compression or documented growth. 

Optic nerve gliomas contributed to 13% of all 

neurogenic lesions in our series (Fig 11). Since optic 

nerve lesions such as meningioma and glioma have 

typical diagnostic imaging features and may not  be 
  subjected to a biopsy in view of the complications

related to surgery, histopathology based series will 

likely underestimate the prevalence of such lesions. 

Out of the 94 clinically diagnosed optic nerve tumors 

encountered at our department during, only 28 
25(25.5%) underwent biopsy.  Hence, the actual 

prevalence of optic nerve tumors is higher than what 

is estimated based on histopathologically confirmed 

cases.

Orbital involvement by neurofibroma is usually in 

association with eyelid neurofibroma in patients with 

neurofibromatosis type1. Isolated neurofibroma of 
26, 27the orbit are rare.  Neurofibroma constituted 14% 

Fig. 10: Optic nerve sheath meningioma presenting as 
unilateral proptosis (Fig. 10a). CT scan showing the tumor 
arising in relation to the optic nerve sheath with central 
radiolucency (Fig. 10b). Sphenoid wing meningioma in an 
elderly patient showing soft tissue component and bony 
thickening on imaging with extension of the lesion to both 
orbit and intracranial cavity (Fig. 10c). Presence of 
optociliary shunt vessels on fundus evaluation aids in the 
diagnosis of optic nerve sheath meningioma (Fig. 10d).

Fig. 11: Optic nerve glioma in a child presenting with slowly 
progressive proptosis (Fig. 11a). CT scan shows the 
characteristic fusiform optic nerve thickening (Fig. 11b). 
Bilateral optic nerve glioma revealed on CT scan (Fig. 11c) in 
a child with neurofibromatosis type I (Fig. 11d).



of neurogenic orbital lesions. All patients had 

associated adnexal involvement by either diffuse or 

plexiform neurofibroma and 80% of the patients had 

manifest neurofibromatosis type 1. Surgical 

debulking is indicated for disfiguring proptosis and 

usually combined with debulking of the eyelid 

component.

Inflammatory Orbital Lesions

Inflammatory lesions contributed to 8.25% of all 

biopsied orbital lesions. Orbital inflammatory lesions 

are more commonly seen in young patients with 

average age of 34.5 years (range 3-80 years). 

Nonspecific orbital inflammation (NSOID) formed 

the major category with 76% all inflammatory lesions 

being of this type. Sixteen patients were diagnosed as 

the unusual sclerosing variant of NSOID following 

biopsy. This is a rare pathological variant of NSOID 

which is marked by extensive fibrosis and sparse 
28chronic inflammatory infiltrate on histopathology.  

This variant of orbital inflammation runs a more 

aggressive course with extension to contiguous 

structures. 28 Two patients in our series had 

intracranial extension and 2 had extension to the 

temporal fossa. Also important to note is the fact that 

sclerosing variant of NSOID can present without any 

clinical signs of inflammation and hence can 
29, 30masquerade as other neoplastic orbital processes.  

In 6 of the 16 (37%) patients in our series, the clinical 

differential diagnosis included meningioma, 

lymphoma, fungal granuloma and lacrimal gland 

adenoid cystic carcinoma.

Non specific inflammation of the lacrimal gland  

comprised 10.5% of all inflammatory causes of 

proptosis. Myositis constituted  2.6% of all 

inflammatory lesions. Orbital myositis is a clinical 

diagnosis and most patients undergo treatment with 

systemic steroids without need for biopsy. Hence, the 

prevalence of myositis is underestimated in a 

histopathology based series of orbital lesions. Rare 

vasculitic inflammatory causes like Wegeners 

granulomatosiscomprised 2.6% of cases.

Mesenchymal Orbital Tumors

Mesenchymal tumors are more commonly seen in 

children with an average age of 14 years in our series. 
 This group constituted 7.8% of all orbital space

o c c u p y i n g  l e s i o n s .  A s  i n  o t h e r  s e r i e s ,  

rhabdomyosarcoma formed a major bulk (41.8%) of 

mesenchymal tumors and 3.4% of all biopsy proven 

orbital lesions. It is the most common primary 

malignant orbital tumor in children.10, 31, 32  

Orbital rhabdomyosarcoma (RMS) presents as a 
10, 31rapidly progressive proptosis in children (Fig 12).  

The mean age of patients in our series was 5.8 years (9 

months-27 years). There were two unusual cases in 

this series where the onset of tumor was after second 

decade of life.  All patients presented with proptosis. 

Superomedial orbit was the commonest site for tumor 
   location (44% cases). Histopathological diagnosis  was

embryonal RMS in 28 cases (90.3 %) while 2 cases 

were alveolar variant and one case had 
       undifferentiated  histopathological  features.  Tumor

recurrence was seen in 7 (22.6%) patients over an 

average follow up period of 15 months. Four (12.9%) 

patients died of disease and one died of chemotherapy 

related pancytopenia. 

Four cases of orbital liposarcoma formed 5% of 

mesenchymal orbital tumors in our series. Orbital 

liposarcoma is a rare tumor and most of the reports 
33, 34, 3 5 are of primary involvement of the orbit (Fig 13).

all 4 patients in our series also had primary orbital 

liposarcoma. The tumor often appears as an ill 

defined lesion on CT images, however, 6 of the 

reported cases in literature had areas of central 
35, 36, radiolucency corresponding to the presence of fat.

37 This finding on imaging could be a clinical aid in 

differential diagnosis of these tumors. The 

Fig. 12: Clinical spectrum of orbital rhabdomyosarcoma. 
Early tumor presenting as superior orbital mass and 
acquired ptosis (Fig. 12a). Advanced stages of the disease 
presenting as proptosis (Fig. 12b) with globe destruction 
(Fig. 12c) and fungating orbital mass (Fig. 12d).
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histopathological appearance, especially of the 

myxoid variant can be confused with metastatic 

signet ring adenocarcinoma as was the case in one of 

our patients where referral diagnosis was metastatic 

adenocarcinoma. Tumor recurrence was seen in 1 

patient (25%). This along with a high recurrence rate 

reported in literature emphasizes the need for total 

tumor excision during the primary surgery along with 

adjuvant radiotherapy and a regular follow up for 

early detection of recurrence. 

Alveolar soft part sarcomas are rare, uniformly 

malignant, highly vascular tumors seen in 4 patients 

in our series. All 4 were children ith an aggressive 

clinical course requiring surgical excision followed by 

adjuvant radiotherapy. 

Osteoma is the most common benign bone tumor of 

the orbit forming 6.1% of all orbital mesenchymal 

lesions. Small osteomas are usually asymptomatic 

and growth of the lesion can manifest by causing 

pressure effect on the globe and increasing 

intraocular pressure (Fig 14). Giant osteomas are 

Treated by excision or debulking for relieving 

pressure effect on the globe and surrounding 

structures and for restoring cosmetic appearance.

Osteosarcoma of the bony orbit is a rare tumor and is 

associated with poor prognosis. In our series, 2 

patients had osteosarcoma comprising only 2.5% of all 

mesenchymal tumors. One of these cases was 

secondary malignancy in a patient with heritable 

retinoblastoma who received orbital radiotherapy in 

childhood.

Lacrimal Gland Tumors and Tumor-like 

Lesions

Lacrimal gland tumors contributed to 7.4% of all 

orbital  lesions  in  our  series  (Fig 15).  Pleomorphic 

adenoma is the most common benign lacrimal gland 

tumor contributing to 43% of all lacrimal gland 

lesions. Adenoid cystic carcinoma is the most common 

Fig. 14: Benign fibro-osseous tumors of orbit. Osteoma 
arising from orbital floor presenting as superior globe 
displacement (Fig. 14a). CT scan shows the well defined 
tumor arising from orbital floor (Fig. 14b). Fibrous 
dysplasia presenting as non axial proptosis in a young 
female (Fig. 14c). CT scan shows the tumor arising from 
maxillary sinus and causing bone expansion and distortion 
and extension to inferior orbit (Fig. 14d).

Fig 15: Tumors of the lacrimal gland presenting as 
proptosis. Pleomorphic adenoma is seen as well defined 
lesion on CT scan with associated bony excavation of lateral 
orbital wall (Fig. 15a). Gross appearance of an excised 
pleomorphic adenoma showing the grey white tumor with 
characteristic surface bosselations (Fig. 15b). Adenoid cystic 
carcinoma of lacrimal gland in a young adult presenting as 
rapidly increasing proptosis and globe displacement (Fig. 
15c). CT scan showing heterogenous lacrimal gland mass 
with erosion and destruction of the surrounding bone (Fig. 
15d).

Fig. 13: Primary orbital liposarcoma presenting as diffuse 
anterior orbital mass in a young lady (Fig. 13a). 
Intraoperative photograph showing diffuse, gelatinous 
tumor involving eyelid and superior orbital tissues (Fig. 
13b). Histopathology showing the typical signet ring cells in 
a myxoid background (Fig. 13c).



malignant lacrimal gland tumor forming 45.7% of all 

lacrimal gland tumors and 3.5% of all orbital space 

occupying lesions. It is of interest to note that 

malignant tumors of the lacrimal gland are more 

common than benign tumors. Our result may be 

biased, being a tertiary care referral centre.

Adenoid cystic carcinoma is a highly malignant tumor 

with an average age at presentation of 45 years. These 

tumors are locally invasive as well have a high 

potential for metastasis even after local tumor control 

has been achieved, which is the major cause of tumor 

related mortality in these patients. In fact, studies 

have suggested that type of surgical treatment of the 

primary tumor does not affect the overall survival of 

these patients as systemic micrometastasis may have 

already taken place by the time the primary tumor is 
38, 39 detected. Our current management strategy for 

these patients includes neoadjuvant chemotherapy, 

followed by en-bloc surgical excision, ecxternal beam 

radiotherapy to the entore orbit including the 

superior orbital fissure and cavernous sinus, and 

postoperative adjuvant chemotherapy.

Mucoepidermoid carcinoma is another rare 

malignant tumor of lacrimal gland and constituted 

2.9% of all lacrimal gland tumors. These tumors are 

slow growing, locally invasive and less aggressive 
40,41than adenoid cystic carcinoma.  Surgical excision 

followed by local radiotherapy remains the treatment 

of choice.

Orbital Infections

Sixty cases of orbital infections contributed to 6.5% of 

all biopsy proven cases of proptosis in our series. This 

figure underestimates the true incidence of orbital 

infections as our current series includes only biopsy 

proven cases of orbital infection. Since bacterial 

orbital cellulitis with acute presentation is mainly a 

clinical diagnosis and is most commonly managed 

medically, such cases are not included in this analysis. 

In fact, out of 165 cases of bacterial orbital cellulites 

treated during the same period, only 5 patients 

presented in a subacute manner without the classical 

signs of cellulites and had undergone biopsy to rule 

out neoplastic etiology. Fungal granuloma constitutes 

a small minority of orbital infections. However, since 

the  d iagnos i s  i s  most ly  es tab l i shed  by  

histopathological or microbiology examination, this 

group constituted the majority of orbital infections in 

our series forming about 56% of all orbital infections 

and contributing to 6% of all cases of proptosis. 

Fungal infection was sino-orbital in 60% cases and in 

only 20% cases the involvement was purely orbital. 

The clinical presentation of orbital fungal granuloma 

can mimic various other orbital diseases. In our 

series, the diagnosis of fungal granuloma was not 

suspected on initial clinical evaluation in 40% 
42,43cases(Fig 16).  An interesting imaging finding noted 

in these patients included thickening of the 

extraocular muscles which was present in 54% cases. 

hence, any sino-orbital mass with associated 

extraocular muscle thickening, especially in 

immunocompromised patients should have fungal 

granuloma included in the differential diagnosis and 

needs a biopsy.

 Orbital and extraocular muscle cysticercosis formed

another major category of orbital infection presenting 

as proptosis. Out of the 96 cases of cyticercosis 

presenting as proptosis during the same period, 13 

(13.5%) underwent biopsy either because of  

unsuspected diagnosis or lack of response to 

conventional  treatment.  Overall ,  in this 

histopathology based series, orbital cysticercosis 

contributed to 21% of all orbital infections. This is in 

contrast to the Western literature where orbital 

Fig. 16: Granulomatous infections of orbit presenting as 
proptosis. Sino orbital fungal granuloma  presenting as 
slowly progressive non axial proptosis (Fig. 16a). CT shows 
the sino orbital mass arising from the maxillary sinus and 
causing destruction of the orbital floor (Fig. 16b). Orbital 
tuberculosis in a patient with disseminated tuberculosis 
manifesting as proptosis (Fig. 16c) and superolateral orbital 
mass masquerading a lacrimal gland tumor (Fig. 16d).
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cysticercosis is extremely rare and is rarely 

encountered and most of the reported cases of ocular 
 44, cysticercosis are in the form of intraocular infection.

45, 46, 47 Typically, orbital cysticercosis involves younger 

individuals - the average age of patients in our series 

was 13 years. The clinical presentation can be myriad 

but subacute presentation of proptosis associated 

with diplopia and ocular motility deficit in children or 
47young adult is classic.

Orbital tubercular infections are rare and 6 patients 

in our series contributed to 10% of all orbital 

infections. Orbital tuberculosis can have various 

manifestations like orbital periostitis, cold abscess, 
48dacryoadenitis etc.  In our series, periocular 

cutaneous fistulae were present in 2 patients and all 

patients had evidence of osteomyelitis of orbital bone 

on imaging.  Two pat ients  presented as  

dacryoadenitis, 2 had orbital cold abscess and the 

other 2 presented with orbital bone involvement. 

Associated systemic involvement was detected on 3 

out of these 6 patients (50%).

Hydatid disease is another rare orbital infection 
49caused by cestode genus Echinococcus.  The 6 

patients in our series formed 10% of all orbital 

infections. All orbital infections were primary 

without evidence of systemic involvement.The 

appearance on imaging is typical helping to clinch the 

diagnosis. One of these 6 patients had rare polycystic 

echinococcois of the orbit and has been reported by us 
50elsewhere. 

Histiocytic Orbital Lesions

Histiocytic proliferation of the orbit can be divided 

into either Langerhans cell histiocytosis or non-

Langerhans cell histiocytosis based on the Writing 
51Group of Histiocytic Society classification.  

Histiocytic lesions were responsible for 2.49% of 

orbital space occupying lesions in this series. Rosai 

Dorfman disease is a benign non-Langerhans cell 

histiocytosis which occur rarely in the orbit in 
52children and young adults.  In our series of orbital 

space occupying lesions, Rosai Dorfman disease 

accounted for 1.41% of orbital tumors. The condition 

was bilateral in most patients and they presented 

with firm, rubbery nontender palpable mass in 
 anterior orbit (Fig 17). Associated massive cervical

lymphadenopathy was noted in 8 patients. These 

benign tumors are mostly self limiting. All our 

patients underwent surgical intervention, either in 

the form excision if the lesions were massive and 

disfiguring and easily accessible for excision or 

incision biopsy for confirmation of diagnosis. 

Systemic steroid, chemotherapy or radiotherapy are 
53indicated for massive recurrent or residual disease.  

Xanthogranuloma is another of non-Langerhans cell 

histiocytic lesions and constituted 30.4% of all 

histiocytic lesions. All 7 patients in our series had 

adult onset xanthogranuloma without systemic 

involvement. All patients had associated eyelid and 

anterior orbital involvement and the characteristic 

yellowish subcutaneous xanthochromic infiltrates 
54  that were diagnostic (Fig.18).   Following

histopathological confirmation, all the patients were 

treated with systemic steroids. Recurrence was seen 

in 3 patients.

Eosinophilic granuloma is a Langerhans cell 

histiocytic lesion and formed 13% of all orbital 

histiocytic lesions. This histiocytic proliferation 

affects children and young adults and usually 
 manifests in the superior orbit with signs of bone

Fig. 17: Bilateral upper eyelid swelling and preseptal 
orbital mass in patient with Rosai Dorfman disease (Fig. 
17a). Histopathology showing the characteristic large 
histiocytes with engulfed lymphocytes and plasma cells, a 
phenomenon known as lymphophagocytosis or 
emperipolesis (Fig. 17b).

Fig. 18: Orbital involvement by xanthogranuloma 
presenting as bilateral upper eyelid and anterior orbital 
mass with characteristic yellowish subcutaneous deposits 
(Fig. 18a). CT scan shows diffuse involvement of the orbital 
tissues with extraocular muscle and optic nerve sheath 
thickening (Fig. 18b). Histopathology shows the Touton 
giant cells which are diagnostic (Fig. 18c).



55, 56 Destruction. In all our cases, the diagnosis could be 

established on fine needle aspiration cytology and 

intralesional injection of corticosteroid caused 

complete resolution of the lesions along with 

remodeling of the bony defect (Fig 19).

Metastatic Orbital Tumors

Sixteen cases of orbital metastases were detected 

during the study period forming 1.8% of all biopsy 

proven orbital tumors (Fig 20). Carcinoma of lung was 

the most common primary site (4 cases, 25%) followed 

by renal cell carcinoma (3 cases, 18.8%). As expected, 

orbital metastases is a disease of elderly and mean age 

at presentation was 54.2 years (1 year  77 years). The 

youngest patient was an infant with Wilm's tumor 

with bilateral orbital metastasis.

Conclusion

We describe the etiology and incidence of the various 

orbital space occupying lesions in the setting of a 

Fig. 20: Metastatic orbital tumors. Bronchogenic carcinoma 
with orbital metastasis in an adult male presenting as 
proptosis (Fig. 20a) and inferior orbital mass in relation to 
inferior rectus muscle (Fig. 20b). Metastatic carcinoma 
breast in a middle aged female patient presenting with left 
eye acquired ptosis and mild proptosis (Fig. 20c). MRI scan 
reveals involvement of superior rectus-levator complex by the 
tumor (Fig.  20d).

NSOID

Orbital cellulitis

Orbital cellulitis

Dacryoadenitis

Sarcoidosis

58 76.3%

8 10.5%

6 7.9%

1 1.3%

2 2.6%

1 1.3%

Table 8: Subclassification of 76 inflammatory 
orbital lesions

Category Number Percentage

Wegeners Granulomatosis

Table 9: Subclassification of  74 mesenchymal 
orbital tumors

Rhabdomyosarcoma

Rhabdomyosarcoma       

Fibrous dysplasia  

Fibrous dysplasia

Liposarcoma                   

31 41.8%

5 6.7%

4 5.4%

3 4%

15 20.2%

3 4%

4 5.4%

2 2.7%

1 1.3%

1 1.3%

4 4%

1

1  

1.3%

Category Number Percentage

Alveolar soft part sarcoma

Osteoma

Chondrosarcoma

Chondromyxofibroma

Ewings sarcoma

Osteosarcoma

Myofibroblastic tumor 

Fibrous hamartoma of infancy 1.3%
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Fig. 19: Orbital involvement in eosinophilic granuloma 
presenting as non axial proptosis with superior orbital mass 
(Fig. 19a). CT scan shows the soft tissue mass in the orbit, 
arising in relation to the greater wing of sphenoid  and 
causing extensive bone destruction (Fig. 19b). Following 
histopathological confirmation of the diagnosis, treatment 
response to intralesional steroid injection (Fig. 19c) was 
excellent causing complete resolution of lesion and proptosis 
(Fig.  19d) and remodeling of  the involved bone.
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tertiary care referral center in India. To the best of 

our knowledge, this is one of the largest series from 

the Indian subcontinent that reports based on the 

standard classification of the etiology of proptosis. As 

the data is from a specialized ocular oncology service, 

the lesions described represent the entire spectrum of 

the orbital tumor and tumor like conditions. We 

believe that the series is representative of the lesions 

seen in Indian population. Knowledge of the etiology, 

incidence and clinical features of various orbital 

lesions will help in arriving at a clinical diagnosis. 

This, coupled with appropriate imaging studies helps 

in formulating a differential diagnosis and an 

appropriate management strategy for each patient.
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Management of Intraorbital Foreign Bodies
Dr. Priti Udhay

Foreign body with sufficient velocity can traverse the 

orbit and penetrate the surrounding structures like 

nasal cavity (Fig. 3), nasopharyx and intracranial 

cavity.

Poorly tolerated IOrbFBs which often lead to 

inflammation;  include nonmetallic, organic foreign 

bodies such as wood, vegetable matter and  pure 

copper. Fairly well tolerated IOrbFBs which produce 

low grade inflammation  include copper alloys 

containing less than 85% copper (brass, bronze) 

;whereas well tolerated (inert) IOrbFBs include 

glass, stone, plastic, iron, lead, steel, aluminium, 

shot gun pellets containing 80-90% lead and 10-20% 

iron

Introduction:

Intraorbital foreign bodies (IOrbFbs) may be 

associated with severe or trivial injuries with a 

potential of causing sight and life threatening 
 1-2complications.  The initial injury may be trivial to 

3-5the extent that the history may be unclear.  A high 

index of suspicion is required in the setting of 

projectile injuries or when there is orbital 

inflammation after a periocular trauma, no matter 

how trivial it may seem. Inorganic foreign bodies 

usually cause visual loss or orbital complications from 

direct trauma, whereas organic foreign bodies also 

have a higher incidence of developing severe orbital 
 5-8infections.   

Types of foreign bodies:

Foreign bodies may be metallic such as missiles from 

toy pistols or air guns. Other foreign bodies include 

glass, chips of stone, rock or slivers of wood (Fig. 1) 

which may be detached while chopping. Explosions in 

an industrial setting may lead to IOrbFBs. We have 

come across an unusual case of a plastic polymer intra 

orbital foreign body causing extensive thermal injury 

and tissue loss which was managed by eyelid 

reconstruction (Fig. 2). Thermal injuries are 

characterized by delayed and deep tissue reaction 

with severe avascular necrosis and tissue contracture.

The clinical effects of IOrbFBs depend upon the 

momentum with which the foreign body travels, 

composition, location and size of the foreign body. 

Fig. 1- (A) Clinical photograph showing wooden foreign 

body protruding from the eye (B) Wooden foreign body after 

surgical removal

Fig. 2 : Clinical photograph showing a solidified polymer 
protruding from skin  of the lower eyelid in a 25year old male 

0who presented with plastic polymer at temperature of 240 C 
splashing on the right eye while at work; (B and C) CT scan 
showing a large hyper dense foreign body in the inferomedial 
quadrant of the right orbit with  hypo dense shadows within 
suggestive of air entrapment; (D)Plastic polymer after 

thremoval;(E) Full  thickness lid defect involving medial 3/4  
of lower eyelid occurred one month after removal, due to 
ischemic necrosis; being reconstructed with medial forehead 
flap and tarsoconjuctival  flap (F) Clinical photograph after 
flap division

Fig. 3-(A) CT scan showing hyperdense foreign bodies in the 
inferior orbit, extending into the maxillary sinus and nasal 
cavity (B)Glass foreign bodies  after surgical removal



Clinical Presentation:

Clinical presentation may be with decreased vision, 

pain, double vision, drooping of eyelid (Figure 4), or 

patient may be asymptomatic; with history of trauma. 

Sometimes, there may be a significant time lag 

between injury and clinical presentation. On 

occasion, the initial injury may be long forgotten and 

not considered in the differential diagnosis. Patients 

may present in a delayed setting with an orbital mass, 

pain on eye movements, orbital cellulitis, orbital 

abscess, fistula (Fig. 5), diplopia, ptosis, 

lagophthalmos, optic neuropathy or orbital fracture 

(Fig. 5).

Despite the pyramidal configuration of the orbit, 

which tends to channel foreign bodies toward the 

orbital apex and superior orbital fissure, most 

intracranial transorbital wooden foreign body 
9-11penetrations occur through the orbital roof . This 

finding is partially explained by the fact that the 

majority of such injuries occur in children who have 
11thinner orbital bones than adults.  In addition, there 

may be a natural tendency for neck hyperextension as 

a reflex to avoid injury, channeling the foreign body 
11towards the orbital roof.

Work Up:

A detailed history regarding the nature of injury, type 

of foreign body, use of protective eye wear, prior 

treatment of injury; is required. Also past ocular and 

medical history especially with regards to drug 

allergies, current medications and tetanus 

prophylaxis should be taken. Treatment of associated 

life threatening injuries takes priority over ocular 

injury. Once patient is medically stable, a complete 

ocular and periorbital examination should be 

performed to rule out globe rupture, intracranial and 

optic nerve involvement. Careful examination for the 

wound of entry should be done. The wound of entry is 

most commonly found in the conjunctival fornices or 

eyelid. Often, it may be small and self sealing and 
11missed on examination. Any draining sites should be 

cultured.

Imaging

Foreign bodies within the orbit can be localized by 

plain x-rays if they are radiopaque (Fig. 6) or by 

Computed Tomography (CT) scan or MRI. However, 

MRI should be avoided in case of suspicion of 

ferromagnetic foreign bodies as there is risk of 

displacement of the foreign body with its associated 

complications. CT scan is the imaging modality of 

choice, as it demonstrates most IOrbFbs, and is safe in 

the presence of metallic foreign bodies. CT also allows 

detection of associated fractures and abscesses. 

Helical CT scans are preferred to sequential scans as 

it is rapid and with superior coronal, sagittal, and 

three-dimensional reconstructions.  The sections 

should be 1-2 mm thick in axial plain followed by 

coronal sections or reformations.  The radiopaque 

foreign bodies are hyperdense, the density or 

attenuation co-efficient varies depending upon the 

nature of the foreign body. Metallic foreign bodies 

have Hounsfield unit > 1000 with dense streak 

artifacts depending on the type of metal (Fig. 7).   

Fig. 4 - (A) Clinical photograph of a young male who 
presented with ptosis( B) Plain X Ray  showing foreign body 
in superior orbit

Fig. 5-(A) Clinical photograph showing upper eyelid fistula 
(B) CT scan showing hypodense wooden foreign body 
posterior to the fistulous opening 

Fig. 6 - (A) Clinical photograph of a young male who 

presented with lower eyelid swelling and denied history of 

trauma (B, C) CT scan showing foreign body in the inferior 

orbit causing orbital floor fracture( D) Foreign body after 

surgical removal (E) Clinical photograph 2 weeks after 

inferior orbitomy via a swinging eyelid approach for foreign 

body removal and orbital floor fracture repair with porous, 

biocompatible (Medpore) implant
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Intra orbital Wooden foreign bodies (IOWFBs) 

within the orbit maybe difficult to diagnose both 

clinically and by imaging studies especially in cases of 

apparently minor trauma and may be misdiagnosed 

as intraorbital air on CT scan. Imaging of IOWFB is 

complicated by several issues: modality (ultrasound, 

plain x-ray, CT, MRI), type of wood (hard vs. soft), 

hydration of the wood (fresh vs.dry), wood treatment 

(paint, preservatives) eg. untreated or natural wood 

(tree bark, bush, twigs, branch, bamboo,wood chip) 

and treated wood (fence, golf tee, toy wood) ; and size. 
11Plain film radiography is not useful in detecting 

IOWFBs. B-scan ultrasonography has a very limited 

role, as it requires expertise, does not image the 

orbital apex with reliability and cannot detect 

intraorbital wood if it is dry and surrounded by air. At 

present, CT is the imaging technique of choice for 

IOWFB. Standard orbital soft tissue windows (width, 

200350 Hounsfield units (HU); level, 1540 HU) are 

not adequate for detecting acute IOWFB unless 

associated with radiopaque metallic paint or 

surrounded by granulomatous reaction or blood.
 (Fig. 8) Bone windows (width, 4000 HU; level, 400 

 HU) are more effective in identifying acute IOWFB.
11,13 Window levels also made a contribution but to a 

lesser degree. It is therefore extremely important to 

inform the radiologist of the possibility of IOWFB and 
11to ask for expanded width and level settings. The 

elongated and well-demarcated shape of intraorbital 

wooden foreign bodies may also allow them to be 

inferred and distinguished from air. Analysis by 
11,14  Lagalla et al. has revealed that dry and fresh wood 

(-70 to -300 HU) could be distinguished from air (-

1000 HU) based on absorption coefficients. It is also 

important to note that these recommendations 

should be performed on the initial CT to minimize the 

radiation effect of serial imaging, especially in 

children. Serial imaging may be necessary to 

distinguish orbital emphysema from IOWFB. 

Transorbital, intracranial penetration by the foreign 

body may occur, hence coronal and parasagittal 

imaging in addition to axial views to maximally assess 

the orbital roof and superior orbital fissure; is 

required. MR imaging is thought to be helpful if plain 

radiography, ultrasonography, and CT are negative in 

patients with high suspicion for intraorbital wooden 

foreign bodies .On MR imaging, T-1 weighted images 

appear to be more diagnostic than proton density or T-
112 weighted studies.  In T-2 images, the signal from an 

IOWFB is indistinguishable from surrounding soft 

tissue, regardless of its hydration. On T-1 images, 

IOWFBs appear hypointense to surrounding soft 

tissue.

Glass Foreign Bodies have Hounsfield units 

ranging from 200-800 depending upon the type of 
15glass. Average attenuation of different types of glass 

was found to be as follows-

Green beer bottle: 550HU

Brown beer bottle: 539 HU

Fluorescent bulb 40W: 285HU

Incandescent bulb 100 W: 260 HU

Windshield glass: 175 HU

Window plastic glass: 140HU

Spectacle glass: 80 HU

Management

Treatment of ocular injury takes precedence over 

IOrbFB .Careful localization of IOrbFB by all possible 

techniques is required before attempting surgical 

removal. The decision regarding surgical removal 

Fig. 7 - CT scan showing hyperdense foreign body with 
streak artifacts suggestive of metallic foreign body

Fig. 8 -(A) CT scan showing linear hypodense foreign body 
suggestive of wooden foreign body(B) Wooden foreign body 
surrounded by blood, hence hyperdense on CT scan 
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mainly depends on the location, type of IOrbFb and its 

potential to cause complications. Retained metallic 

orbital foreign bodies, which are small, have smooth 

surfaces, and posteriorly located; can be watched 

expectantly, as the risks of surgical localization and 

removal without inducing further morbidity 

outweigh the risk of retention of the foreign body. 
2Anteriorly located metallic foreign bodies should be 

removed, as they are easily accessible and allows 

patients to undergo future MRI investigations 

without concerns regarding dislodgment of the 
2, 16,17foreign body with potential complications.  

Organic foreign bodies have a much higher incidence 

of  potential ly sight and l i fe-threatening 

complications like granuloma formation, orbital 
4-8cellulitis, abscess formation and draining fistulae.  

Hence removal with appropriate culturing for 

pathogens is recommended in all patients. Indications 
 for surgical removal of IOrbFB are listed in Table 1.

Table 1

Indications Of Surgical Removal Of 
2,12Intraorbital Foreign Bodies 

1. Signs of infection such as cellulitis, fistula, 

abscess, orbital mass formation

2. Signs of optic nerve compression

3. Poorly tolerated foreign bodies like organic 

foreign bodies

4. Large or sharp edged foreign body that can be 

easily extracted

5. Along with enucleation

6. Pain on eye movement/motility disturbance 

due to the foreign body

7. Risk of siderosis

8. Intracranial extension 

Removal of IOWFB is complicated, as wood may 

fragment during removal, leaving behind splinters. 

Sometimes retained IOWFB may spontaneously 
18extrude.

It is recommended that all patients with IOrbFbs, 

organic or nonorganic, be given appropriate 

antitetanus prophylaxis and high doses of broad-

spectrum antibiotics with good blood-brain barrier 

penetration; in consultation with infectious disease 

specialists, even in the absence of infection. Patients 

with organic IOrbFbs should also be given antibiotic 

coverage for anaerobic organisms. Studies have 

11shown an infection rate of up to 64% with IOWFB.  

Empiric antifungal agents are not recommended 

because of the dearth of fungal pathogens reported 

with IOWFB in the literature and the inherent toxic 
 11side effects of many antifungal therapies.  The most 

commonly recommended antibiotic regimen consists 

of the combination of a third generation 
 11cephalosporin and vancomycin in high doses.  

The surgical approach depends upon the position of 

the foreign body. Most commonly, this is through the 

entry wound or through a transconjunctival or 

transseptal approach .A cranio-orbital approach is 

n e c e s s a r y  i n  f e w  p a t i e n t s .  S o m e t i m e s  

interdisciplinary input from neurosurgery or 

otolaryngology colleagues may be needed. Since wood 

typically splinters, meticulous removal of all 

fragments, careful debridement of necrotic tissue, 

and copious irrigation of the surgical wound with 

antibiotic solution is advised. 

If an embedded foreign body causes an orbital 

infection that drains to the skin surface, it is 

sometimes possible to locate the foreign body by 

surgically following the fistulous tract posteriorly.

Special consideration is required when removing 

fishhooks, as movement of the barb may cause 

extensive ocular or orbital injury.

Conclusion

IOrbFbs may occur after a high-velocity injury such 

as a gunshot or industrial accident but may occur 
 1-2after relatively trivial trauma.  Initial history is 

often incomplete or misleading. External signs of 

trauma may be either minimal or absent. The clinical 

course depends upon the composition of the foreign 

body, its size, location and associated injuries. Organic 

foreign bodies may lead to severe inflammation and 

infection .The shape, location, serial examinations, 

and particularly the use of quantitative CT are 

extremely helpful in diagnosing IOrbFb on imaging. 

The presence of an intra orbital mass with a draining 

sinus should evoke suspicion of a retained IOrbFB. 

Use of broad spectrum antibiotic with good 

intracranial penetration; in high doses is strongly 

advocated. An attempt should be made to remove all 

organic foreign bodies.
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REVIEW ARTICLE

Evaluation and Management of 
Lacrimal Drainage Disorders

Dr. A. Yogeswari, Prof. M. Subhashini, Prof. M. Radhakrishnan

One of the most common manifestations of lacrimal 

system disorders is watering of the eyes. it could be 

due to either hypersecretion (lacrimation)or reduced 

drainage(epiphora).

Causes for hypersecretion

    1. Entropion, ectropion

    2. Trichiasis

    3. Keratoconjunctivitis sicca

    4. Corneal and Conjunctival diseases

    5. Lacrimal pump failure

Causes for obstruction to outflow (level of 

block)

1. Punctal stenosis ,atresia

2. Canalicular block

3. Nasolacrimal duct obstruction

•   Congenital

•   Acquired

1. Primary (PANDO) 

2. Secondary (SANDO)

Anatomy

The punctum lacrima is a small oval orifice situated 

on the papilla lacrimalis at the medial end of lid 

margin. The canaliculus is about 10 mm long and 

consists of a horizontal (2 mm) and vertical (8 mm ) 

portion. They join to form the common canaliculus 

just before opening into the lateral wall of lacrimal sac 

present in the anteromedial orbital wall in the 

lacrimal fossa. The nasolacrimal duct (18 mm) opens 

into the inferior meatus of the nose.

Mechanism of tear drainage

1. Contraction of lacrimal portion of orbicularis 

oculi causes distension of the lacrimal sac

2. Wringing out mechanism of helically 

arranged fibrillar fibres

3. Capillarity/respiration/gravity/evaporation

4. Bulging and subsiding of cavernous body

5. Absorption of tear fluid through the lining 

epithelium

The obstruction can be 

A. Anatomica l  punc ta l  s t enos i s ,  

c a n a l i c u l a r   s t e n o s i s  , N L D  

obstruction(intrinsic or extrinsic)

B. Physiological failure of functional 

lacrimal pump mechanism (Bell's palsy, 

Ectropion etc.)

Epiphora grading

1 Temporary ,in cold and windy Weather

2 Permanent epiphora outside

3 Permanent epiphora outside and Inside

Clinical tests in a tearing patient

• Anatomical                                         

• Physiological                                   

• Secretion Tests 

Anatomical tests are done for the investigating 

morphological disorders and location of obstruction. 

Physiological tests are for drainage function under 

normal conditions (no increase in hydrostatic 

pressure as in syringing).Secretion tests are for the 

assessment of secretion (dry eye).

These include

• Palpation of lacrimal sac                   

• Fluorescein dye disappearance      

• Schirmer's Test

• Syringing (irrigation)                          

• Scintigraphy                                       

• Rose Bengal test

• Diagnostic Probing                             

• Jones dye 1

• Tear-Film break-up 

• Dacryocystography                             

• Saccharine test                                    

• Tear LYSOZYME   

• Nasal Examination

• CT/MRI

Associate Prof. of Ophthalmology

RIOGOH, Egmore, Chennai - 600 008.



As secretion problems involve the gland and not the 

lacrimal drainage system they are not discussed 

here.

Physiological Tests

Fluorescein dye disappearance test

The principle is  the evaluation of the residual 

fluorescein in the eye following instillation of 

fluorescein into the unanesthetized conjunctival 

sac. It can be done even in children.0.125 % to 2 % 

fluorescein is instilled into lower fornix of each 

conjunctival sac and is observed under cobalt blue 

filter after 5 minutes under a slit-lamp. Usually it 

takes 3-5 minutes for it to disappear. False negative 

test is possible in the case of a large mucocele.

Jones Fluorescein Test

Jones test is indicated in those patients only when 

syringing is patent. The primary dye test is a 

physiological test (Jones 1).Saccharin test is a 

similar test in which saccharin is used instead of 

fluorescein.

Jones 2 If fluorescein appears on syringing, 

anatomical patency  is confirmed. If both jones 1 

and2 are negative, high-grade functional stenosis 

should be suspected.

Anatomical Tests

Syringing

The tip of the irrigation cannula is placed in the 

inferior canaliculus with the eyelid stretched and is 

advanced vertically and then horizontally. 

Interpretation. 

Reflux of clear solution through the same punctum: 

canalicular block

Reflux of clear solution through the same and 

opposite punctum: common canalicular blockReflux 

of mucoid solution: mucocele, nasolacrimal duct 

obstruction

Diagnostic Probing

After topical anaesthesia, the punctum is dilated 

with Nettle ship's punctal dilator and the probe is 

passed as far as a firm stop is reached on the medial 

wall of the sac. Withdraw minimally and swing the 

probe vertically down the NLD.

Hard stop : NLD stenosis or sub-saccal obstruction

Soft stop: canalicular block

Radiological examination

Dacryocystography is a method in which injection of 

radio-opaque ,water soluble fluid is instilled into 

either the lower or upper canaliculus taking 

magnified images for anatomical assessment of 

lacrimal system.

Indications

1. Complete obstruction size of sac, location of  

bstruction

2. Incomplete obstruction location of stenosis, 

diverticula ,stones

3. Failed lacrimal surgery

4. Suspicion of lacrimal sac tumour

Nuclear lacrimal scintigraphy

It is a simple non-invasive physiological test that uses 

a radiotracer, Technetium-99 Pertechnate. A drop of 

the tracer is instilled into the conjunctival sac and 

images are taken at the interval of 3, 5,10,15,20 

minutes. It can be done even in children. 

CT scan can be done in case of trauma, tumour and 

where sinus pathology is suspected.

Diagnostic Nasal Endoscopy

It should be done in all cases to rule out deviated nasal 

septum, atrophic rhinitis, polyp

Management

Congenital NLD obstruction 

It is the commonest cause of childhood epiphora. 50-

80% of cases end up with opening of membrane 

spontaneously or with massaging in the first 3-4 

weeks. Massaging by Crigler's method is done for the 

first 6 months. Wait for at least 10-12 months before 

probing unless there's a congenital dacryocele or 
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acute dacryocystitis in which early probing is 

indicated. External or endonasal DCR is done after 2-

4 years of age.

Adult PANDO

External DCR 

Toti, in 1904, did the first external DCR which still 

remains the gold-standard. In this operation, the 

lacrimal sac and the nasal mucosa are approached via 

a skin incision. A large bony rhinostomy is made 

between the sac and the nose; an anastomosis is made 

between the lacrimal sac and nasal mucosa by sutured 

flaps. 95-98% success rate has been observed, mainly 

because of the size of the rhinostomy which is large 

(10 mm) and the maintenance of the ostium by the 

sutured flaps. However, external scar is a point not in 

favour of this procedure. Also, the epiphora persists in 

some patients due to a highly placed ostium in 

relation to the sac, leading to incomplete drainage and 

'sump' syndrome.

Endonasal Dcr 

The nasal mucosa and the lacrimal sac are 

approached via the nose. The mucosa is incised and a 

rhinostomy made which is smaller than that of 

external DCR. No external scar, a good haemostasis 

and no risk of 'sump' syndrome make it a popular 

choice among surgeons. However, the success rate is 

around 80-90% due to the mucosal scarring which can 

lead to synechiae formation and a small size of the 

ostium which can close at a later date. Failure rate can 

be reduced by suturing the flap, by Silastic tube 

intubation or by just placing the nasal mucosal flap in 

the sac opening (powered mucosal flap technique

LASER assisted DCR  

Holmium: YAG  ,diode, KTP ND:YAG are used. 

Though it is a short procedure and   can be done in 

outpatients and in elderly individuals, it has an 

overall low success rate (70%) due to mucosal scarring 

and synechiae. In cases with punctual stenosis and 

canicular blocks , Lester Jones technique which is 

basically a conjunctivo rhinostomy where a silicon 

tube is placed at medial caruncle level and the other 

end is drained towards the nasal cavity there by 

bypassing the sac. However the failure rates and 

patients complaints are many in this type of 

procedures.

Conclusion

In most cases of watering it is advised to find the cause 

and correct it. In cases with lacrimal drainage block,  

Endonasal DCR provides relief in most of the cases. In 

cases with failure of this procedure and in cases where it 

is expected not to give good results external DCR is done.



The principle of surgical management of a 

nasolacrimal duct obstruction is to create a passage 

from the lacrimal sac directly into the nasal cavity, 

thereby bypassing the obstruction situated in the 

nasolacrimal duct. This procedure is termed 

dacryocystorhinotomy (DCR). 

The standard external DCR is still the “gold” 

standard. The other DCR approaches are through 

endonasal or transcanalicular route, with or without 

the help of endoscopes; along with the help of lasers or 

microendoscopic radiofrequency probes (Javate and 

Parmintuan, 2005).

Despite the recent advances made in instrumentation 

and understanding of lacrimal surgery, guaranteed 

success after primary DCR surgery remains elusive. A 

dissatisfied, epiphoric patient after an uneventful 

DCR surgery remains a nightmare for every lacrimal 

surgeon.

Primary external DCR success rates, defined as 

patent ostium and subjective relief of symptoms has 

been reported as 88% (Walland and Rose, 1994) and 

that of endonasal, 61-82%( Ben Simon et al, 2005). 

Causes of Failure :

Functional  fai lure:  Fai lure caused by a  

nonfunctioning but patent DCR with no obvious 

punctal or eyelid abnormality. 

Anatomic failure: The most common anatomic causes 

of failure of DCR is either stenosis at the common 

canalicular opening or soft tissue occlusion of the 

rhinostomy site.(Allen et al, 1989; Orcutt et al, 1990)

Failure of endonasal DCR is most often due to closure 

of the bony nasal ostium, which may be caused by by 

simple cicatricial blockage involving the middle 

turnbinate or adhesion to the nasal septum or 

both(Allen et al, 1989). The failure usually manifests 

itself 2-3 months after surgery.

Other predisposing factors for failure of DCR are: 

Lacrimal sump syndrome: A bony ostium situated 

far superior to the lacrimal sac - nasolacrimal duct 

junction leading to pooling of tears and mucus in the 

lacrimal sac remnant (Jordan, 1993).

Intranasal pathology : enlarged middle 

turbinate/concha bullosa(air cells located within the 

turbinate), grossly deviated nasal septum, atrophic 

rhinitis, post operative syncechiae/ granulation tissue 

formation.

Sinus pathology :  concurrent ethmoid sinusitis.

Trauma to midface or previous surgery (Ben Simon 

et al, 2005)

Rare causes: occult carcinoma,  ethmoid sinus 

osteoma, Paget's disease (Hurwitz 1979), retained 

stents ( Bolger et al, 1999)

Systemic diseases involving the Lacrimal sac: 

Wegeners, Sarcoidosis,Systemic lupus 

erythematosus

Localized lacrimal sac pathology: Lacrimal sac 

tumors/ dacryoliths, Rhinosporidiosis

Post-operative infection: Soft tissue infections in 

the postoperative period increases the rates of 

failure of DCR(Walland and Rose, 1994)

Investigations

Clinical Examination

General inspection:

Examination should include tear film height, matting 

of lashes, lid position and laxity (snapback test, pinch 

test, lateral and medial canthal tendon laxity). The 

medial canthal region is to be examined for punctal 

position and configuration, scars from previous 

surgeries or trauma as well as any present swellings. 

Position of the swelling with respect to the medial 

canthal tendon, signs of inflammation or presence of a 

fistula should be noted. 

Slitlamp examination : Functional causes for 

epiphora like blepharitis, meibomitis, lid margin 

keratinisation, trichiatric lashes, entropion, 

ectropion, conjunctivochalasis, acute conjunctivitis or 

intraocular inflammation should be ruled out.
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Schirmer's test for stimulated and basal tear 

secretion as well as tear film breakup time is done to 

rule out pathologies of tear film production and 

composition which may lead to epiphora. 

Dye disappearance test : A drop of fluorescein 2% 

dye is placed in the conjunctival cul de sac. If 

significant dye as seen with blue filter of the slit lamp 

remains in the eye after 5 minutes, then lacrimal 

outflow obstruction is presumed to be present. 

The test is effective as a screening tool, especially in 

chi ldren with suspected NLDO who are 

uncooperative for syringing and in cases of unilateral 

epiphora where the contralateral side can act as 

control. 

ROPLAS: Regurgitation On Pressure over the 

Lacrimal Sac is positive in obstructions distal to the 

lacrimal sac and lacrimal sump syndrome. It is 

negative in proximal canalicular blocks, contracted 

lacrimal sacs, encysted mucoceles with intact 

Rosenmüller's valve and tumors of the lacrimal sac. 

Syringing: Syringing findings suggestive of an 

NLDO are delayed regurgitation through the 

opposite punctum (superior, if syringing is done from 

the inferior) which may be total or partial and may 

have strands or flakes of mucoid or mucopurulent 

fluid. Pressure over the sac area as well as syringing 

should be avoided in cases of acute dacryocystitis. 

This is because of the pain and discomfort to the 

patient as well as possibility of spread of the infection 

and limited diagnostic value. The inflamed and 

oedematous tissues may give a false-positive finding 

on syringing. 

Diagnostic Probing: Office probing and syringing 

confirm whether the obstruction is complete or 

partial; anatomical or functional. The type (soft tissue 

or bony) and level (proximal or distal) of obstruction 

can be determined by probing under topical 

anesthesia in adults. Obstruction at the level of 

common canalicualr or canalicular opening is 

diagnosed by soft stop on probing whereas bony 

obstruction at the level of osteotomy site a hard stop is 

encountered.

Imaging 

CT-DCG : A Computerized Tomography(CT) scan 

may be valuable in ruling out causes of failure like 

sinusitis or occult tumors. It can be combined with 

dacryocystography (DCG) in the following situations 

(Mannor and Milman, 1992): 

History of bloody tears, facial or sinonasal trauma or 

surgery

Medial canthal masss lesions

Suspected dacryoliths or lacrimal sac diverticula

Sump syndrome

Management

Preventive Measures

Per-operative bleeding is one of the main concerns for 

dacryocystorhinostomy surgery which may the 

render the surgery difficult, hence prone to failure. 

Measures should be taken to decrease bleeding, e.g., 

timely stoppage of medications like platelet 

inhibitors,vit. E,herbal /chinese medications etc. Use 

of hypotensive anesthesia, reverse trendelenburg 

posttion, suction cautery etc are some of the measures 

which will help the surgeon to achieve a bloodless 

field.

Preoperative intra-nasal pathologies should be 

detected and corrected when indicated.

Anterior rhinoscopy using nasal speculum and 

illumination from an indirect ophthalmosope 

headlight can be done in office setting comfortably.

Preoperative nasal endoscopic evauation is required 

in cases where the middle turbinate and surrounding 

anatomy cannot be visualized by anterior rhinoscopy.

If symptomatic nasal septal deviation is present, 

septoplasty first or as the initial part of a combined 

procedure in consultation with an otolaryngologist 

should be undertaken. 

Obstruction at rhinostomy site can usually be avoided 

by making an adequate osteotomy of 15x15mm 

primarily.

Premptive use of silicon stents is advisable in 

complicated cases like canalicular stenosis,contracted 

lacrimal sac,inadequate nasal mucosa,and technical 

problems during surgery.

However, routine use of silicone tubing in DCR should 

be avoided as it may predispose to failure (Allen and 

Berlin, 1989). If stenting is done it is preferable to do 

early postoperative endoscpic nasal examination to 

detect granuloma formation.



Medical Management :

Postoperative broad spectrum antibiotics should be 

prescribed. Peroperative or single dose intravenous 

therapy may also be considered to prevent soft tissue 

infections (Walland and Rose, 1994).

Postoperative steroid antibiotic eye drops are 

prescribed if there are no contrindications.

Saline nasal sprays or nasal douching is advisable in 

the postoperative period.

In case of granuloma formation steroid nasal spray 

can be prescribed.

Surgical Management of failed DCR 

Functional failure : Kim et al (2007) demonstrated 

that silicone intubations can result in the resolution 

of epiphora in cases of anatomically patent but 

functionally failed DCR. This approach was easily 

performed and proved successful in all patients. 

Epiphora was completely resolved in all patients, 

without any significant complication.

One possible explanation why epiphora was resolved 

after silicone intubation is that bicanalicular silicone 

intubation can control punctal position by supporting 

it, and thus help both upper and lower puncta oppose 

well during the closure phase of blinking, and thus 

enhance lacrimal pump function. Another possible 

explanation is provided by the capillary phenomenon. 

Small canaliculi may act as capillary tubes, and 

capillarity tends to occur more strongly in narrow 

bore tubes than in wider ones. Therefore, because 

silicone intubation causes the canalicular lumen to 

narrow, it increases capillarity, and thus enhances 

lacrimal tear drainage.

Partial Obstruction: Balloon dacryocystoplasty - 

with a long history of successful use in cardiovascular 

diseases for angioplasty 5mm diameter balloons are 

used for dilatation of the intranasal ostium under 

endoscopic guidance to widen stenotic ostia (Becker).

Office probings, silicon stents or endoscopic 

enlargement of the bony ostium are other options in 

this scenario.

Complete obstruction: The success rate of repeat 

external DCR has been reported to be 85% (Welham & 

Wulc, 1987) to 90% (Kashkouli et al, 2003). 

The surgical planning in a case of failed DCR depends 

on the level and type of obstruction:

Soft stop- Proximal bi-canalicular Block

Conjunctivodacryocystorhinostomy (CDCR): This is 

indicated in highly symptomatic patients 

complaining of epiphora who are motivated and 

competent to take care of the bypass tubes.

Originally described by Putterman and Epstein, 

preservation and reconstruction of the canaliculi 

during CDCR with intubation decrease re-operation 

rates after this procedure (Steinsapir et al, 1990).

Canaliculodacryocystorhinostomy has been 

advocated as an alternative to CDCR if at least 8mm 

of the lateral canalicular system is present.

Soft stop- Distal canalicular/common 

canalicular block: 

External or endonasal revision DCR with silicone 

intubation can be undertaken if patient is very 

symptomatic.

Hard stop - Distal block

This usually denotes obstruction at the osteotomy 

site. 

Preoperative nasal endoscopic examination is 

invaluable in this scenario to ascertain the status of 

osteotomy size, position and associated intranasal 

pathologies. 

This can be combined with endoscopic revision which 

may include granuloma removal, scar resection, 

synechiolysis, middle turbinectomy, enlargement of 

bony ostium etc.

Adjunctive use of Mitomycin C (0.5 - 1 mg/ml) and 5-

flourouracil (2.5 - 5 mg/ml)(Yalaz et al, 1999) has been 

recommended by some authors to prevent fibrosis 

(Yeatts and Neves, 1999).

The success rates for revision external DCR  has been 

reported from 85% to over 90% (Walland and Rose, 

1994; Welham and Wulc, 1987; Kashkouli et al, 2003), 

and that of endonasal endoscopic revision DCR as  59-

100% ( Woog et al, 2001).

The success rates of endonasal laser DCR with 

secondary revision has been reported as 80-95% 

(Boush et al, 1994)

In appropriate cases and competent hands, 

endoscopic revision DCR is a safe and effective 

technique.It yields good esthetic and functional 

results and has a success rate similar to that of the 

external approach (Kokut et al, 2010).
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DCT :

The main indication for performing a DCT is 

suspected lacrimal sac malignancy. But also chronic 

infections as in rhinosporidiosis, tuberculosis and 

actinomycosis and chronic inflammatory conditions 

such as Wegener's granulomatosis are reasons for 

performing a DCT instead of a DCR in the setting of a 

nasolacrimal duct block.  There may be a subset of 

patients in whom dacryocystectomy is a preferable 

option than DCR.

The indications of DCT in a failed DCR (Boynton): 

Demonstrable dry eye patients

Minimal pre-operative tearing complaints

Atrophic rhinitis

Comorbid systemic conditions

Poor general condition

Systemic conditions like Crohn's, SLE, Wegener's, 

Paget's disease.

In conclusion, though uncommon, management of a 

failed DCR patient is complex, involving proper 

evaluation and treatment of the cause, and yields 

good results in competent hands.

An important point to remember is that not all failed 

DCRs warrant surgical intervention. Proper pre-

operative counselling and explanation of the disease 

pathogenesis using layman terms, discussion and 

active involvement of the patient in planning and 

decision making will reduce patient dissatisfaction, 

even if the surgical results are less than optimal.
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Lid Tumours - Review
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Introduction 

Tumours of the lids are not very rare. However the 

surgical procedures that are followed in treating 

them differ in a very different manner from the 

usual ophthalmic surgeries. Besides involving 

excision they also require special procedures to 

reconstruct the lids in a cosmetically accepted 

manner. They have special features like the VERY 

Loosely Attached soft skin with downy hair, 

Complex Structures That Are Packed very 

compactly which have to be arranged in the same 

way during repair. As they are often not life or 

vision threatening, patients with lid tumours may 

seek help mostly for cosmetic reasons, this has to 

be goal at the end of treatment. To achieve this, 

there are various modalities of treatment as per 

the site, size and nature of tumours and each case 

is to be evaluated individually and best method has 

to be chosen.

Anatomy 

Lid has  got  8 layers packed very compactly, which 

include

1. Skin 

2. Sub cutaneous areolar tissue

3. Striated muscle (Orbicularis oculi0

4. SUBMUSCULAR areolar tissue

5. Tarsal plate 

6. Orbital septum

7. Non striated muscle

8. Conjunctiva

Embryology

Embryologically it is derived from

Ectoderm - Skin, Conjunctiva, Appendages, and  

Glands of the lid

M e s o d e r m  -  O r b i c u l a r i s  a n d  o t h e r  

muscles, tarsalplates and  Other connective 

tissues.

Most important in the glands of lid are the 

Meibomian glands, which are modified sebaceous 

glands; more in the upper eyelid than in lower lid. 

Their ducts open in the marginal strip just behind 

the grey line.

Classification  of  Lid  Tumours 

As per DukeElder's Classification lid tumours are 

classified as follows:

• Epithelial tumours

• Mesenchymal tumours

• Tumours of lymphoreticular tissue

• Vascular tumours

• Nervous tissue tumours

• Pigmented tumours

• Metastatic tumours

• Developmental tumours

Epithilial Tumours

They are further divided into Cutaneous and 

glandular tumours. Cutaneous tumours are 

further divided into benign and malignant.



Glandular Tumours

They are further divided into sebaceous glandular 

and sweat gland tumours with benign and malignant 

components.

Mesenchymal Tumours

They are divided into benign and malignant 

components as follows:

Benign tumours include

• Fibroma

• Lipoma 

• Rhabdomyoma

• Myxoma

• Chondroma

• Leiomyoma

• Tuberous sclerosis

• Tumours of lymphoreticular tissue

• Malignant tumours includes  sarcoma.

VASCULAR TUMOURS 

• Hemangioma-capillary, cavernous, 

plexiform

• Telangiectatic granuloma

• Angiokeratoma 

• Kaposis sarcoma

• Glomus tumour

• Lymphangioma

Nervous Tissue Tumours

• Neurofibroma

• Neurilemmoma

• Ganglioneuroma

Pigmented Tumours 

• Nevus

Malignant  melanoma

Developmental Tumours

• Dermoid

• Teratoma

• Choristoma    

• Phakomatosis

Metastatic Tumours 

This type of classification is based on HPE diagnosis. 

However for clinical purposes the lid tumours are 

classified into benign and malignant , further proved 

by HPE. However there are few predisposing factors 

and few clues to suggest a malignant lesion.

Predisposing Factors 

1. Trauma or chronic irritation

2. Chronic blepharitis

3. Eczema

4. Old cicatrix

5. Papillomata

6. h/o prior skin cancer

7. moles

8. exposure to sun especially in fair skinned 

people

9. old age

Clues suggesting Malignancy

1. Destruction of eyelid architecture

2. Loss of cilia,ulceration,heaped upearly 

transluscent margins

3. Fine telengiectasisar an enlarging pigmented 

lesion

4. Induration, scirrhous or retracted area

Common Benign Lid Tumours

• Seborrheic keratosis,

• Fibroepithelial papilloma,

• Warts, Molluscum contagiosum

• Simple papilloma,

• Keratoacanthoma,

• Melanocytic naevi-dermal, junctional, 

compound haemangioma,

• Neurofibromatosis,

• Dermoid,

• Sebaceous cysts

•
BENIGN

Papilloma 

Senile keratosis

Keratoacanthoma 

Tricho epithelioma

Calcified epithelioma

Cornu cutaneum

Inverted folliculosis

MALIGNANT

Carcinoma 

Squamous cell ca

Basal cell ca

Intra epithelial ca

Associated with systemic 

lesions as in Xeroderma 

Pigmentosum
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Squamous Papilloma

These are the commonest lid tumours, usually 

appearing on lid margins as raspberry like growths or 

pedunculated. They differ from warts or verruccae in 

that they do not appear in crops nor are they caused 

by viruses. Commonly occur in adults and are very 

slow growing in nature.

Treatment is simple excision or CO ablation.2 

Molluscum Contagiosum

These are skin coloured dome shaped papules 2 -4 mm 

with umbilicated centre. Lesions are discreet and 

they appear waxy. They are of viral etiology; 

belonging to the Pox group. Treatment is excision 

under local anesthesia or cryotherapy.

Hemangioma 

Commonest type of eye lid tuours in infancy. Most 

commonly present at birth or in first few months.95% 

are evident before 6  months of age. Often they grow 

during the first 3 - 9 months then become stationary 

and then slowly resolve. 

Types

Capillary type

Bright red, portwine coloured spots composed of 

dilated capiilaries. Similar involvement common in 

eye and orbit. Can be associated with similar lesions of 

the brain and other parts of the body.

Cavernous type

It presents as a mass which is easily compressible and 

often has a reddish tint that becomes bluish as the 

child cries. 

Complications are due to mechanical factors and 

because of the age of occurrence. They include 

strabismus, ptosis, proptosis, anisometric amblyopia 

and even compression of Optic Nerve leading onto 

loss of vision. Hence timely intervention is the rule 

though the lesion is self limiting in the long run. 

Therapeutic options include 

• Injection of sclerosing agents

• Local steroid injections with or without 

systemic steroids

• Diathermy 

• Surgical excision (excessive bleeding to 

be anticipated)

• Topical steroid such as clobetasol is also  

useful

• Laser therapy

Neurofibroma 

They represent a developmental defect in the 
neuroectoderm. May be solitary, multiple or diffuse as 
in plexiform neurofibromatosis. No treatment is of 
any value. However if unsightly or leading on to 
defective vision due to mass effect, debulking of the 
tumours with plastic reconstruction is necessary. May 



often require repeated debulking.

DERMOID

Though congenital in origin, dermoids become 

apparent later in life also. It enlarges with time to 

produce a smooth, painless mass; most often located 

in the upper lid, often with intraorbital extension., 

which may even extend to the brain forming typical 

Dumbbell dermoid. Surgical excision is the best 

treatment in pure lid dermoids. In cases where there 

is intraorbital or intra cranial extension is suspected 

careful  preoperative radiological  diagnosis is 

mandatory.

Premalignant Tumours of Lid

Solar Keratosis

Occurs mostly in elderly age group as a scaly keratotic 

plaque with texture of sand paperMay regress or turn 

squamous cell carcinoma treatment is excisional 

biopsy or 5FU cream.

Xeroderma Pigmentosum

Exposure to sun is the predisposing factor. These 

patients have bird like facies. They may lead to basal 

cell, squamous cell or melanoma

Malignant Tumours of The Lid

They are quite common in sun exposed older men. 

Approximately 25% of all malignancies involve the 

skin. 9 - 25% of the skin malignancies involve the lid. 

As malignant lesions can masquerade a number of 

clinically benign conditions, all excised lesions are 

subjected for HPE examination.

Lid malignancies in the order of frequency                       

• Basal cell carcinoma

• Sebaceous gland carcinoma

• Squamous cell carcinoma

• Malignant melanoma

• Kaposis sarcoma

• Lymphangioma

• Metastatic tumours

Basal Cell Carcinoma 

It is the commonest of all eyelid malignancies forming 

about 80 to 95% of the lid tumours.

Distribution 

• Lowerlid  50  60 %

• Inner canthus  30 %

• Lower lid  14 %

• Outer canthus  - 6 %

Average age at diagnosis is 60 years. Males are more 

affected. 

Presentation 

Can present as Nodular, diffuse, ulcerative or 

multicentric lesion. May also have pigmentation 

mimicking malignant melanoma.

Types 

Undifferentiated

• Nodular

• Noduloulcerative

• Multicentric

Differentiated 

• Keratotic

• Cystic

• Adenoid

• Sebaceous

• Basosquamous

• Pigmented

Though generally occurs in old age group it 

however occurs in earlier age group especially in 
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association with heritable syndromes like Basal 

cell nevus syndrome, Xeroderma pigmentosum, 

Albinism etc

Histopathology

Characterized by nests of deeply basophilic cells with 

large oval basophilic nucleus, scanty cytoplasm 

without nucleolus & mitotic activity. Characteristic 

feature is  peripheral pallisading of basal cells.

Few pictures of Basal cell carcinoma

It is usually locally destructive and a medial BCC can 

even invade the base of skull and brain. Very rarely 

metastasize. However long term follow up after 

surgical excision is needed.

Surgical excision and lid reconstruction is the 

treatment of choice.however cryotherapy, 

radiotherapy are considered especially in debilitated 

individuals and in patiients with multiple tumours.

Wide excision with frozen section control or 

Moh's micrographic resection gives the best 

results.

Sebaceous  Carcinoma

They form about 1 - 5% of lid Malignancy; more 

commonly from Meibomian Glands. Unlike other lid 

malignancies it is more common  in females, above 

60yrs and also in upperlid.

Presentation

1. Most common presentation is that of a 

focal mass resembling a chalazion but 

which recurs in the same place after 

incision and curettage. Hence any 

recurrent lid swelling should always be 

suspected for malignancy and 

scrapings to be subjected for HPE. 

2. Multicentric tumours.

3. Diffuse lesion with pagetoid spread. A 

chronic lid induration with chronic 

conjunctival congestion should throw 

suspicion on these lesions.

4. Simultaneous involvement of both lids 

at apposing surfaces or along the edges 

can occur in 6 -  8% of the case. 

In majority of the cases the tumour present as a 

pseudo chalazion, chronic blepharo conjunctivitis or 

meibomitis. Appears as a tough elastic tumour 

without ulceration. After current incomplete excision 

slow growth is replaced by rapid malignant 

submandibular nodes or to parotid gland, less 

commonly to cervical nodes,  lung, liver pleura, brain 

or skull.

Poor prognostic indicators

• Invasion  vascular, lymphatic or orbital

• Diffuse involvement of both lids

• Multicentre with pagetoid invasion

• Tumor diameter >10mm



• Symptoms present for more than 6 

months.

Histopathology:

Lobule and chords of poorly differentiated infiltrating 

sebacous cells with foamy basophillic cytoplasm with 

prominent nucleotide and mitotic figure. Stains with 

fat stains like congo red. Hence looks pinker in 

section. Tumour growth may be lobular / comedo / 

acinar / papillary or combined form.

5 year survival rate of the most malignant sebaceous 

cell CA  is less than that if other tumours.

Management

Complete surgical excision with full thickness eyelid 

reconstruction including 5-6 mm of normal appearing 

tissue on both sides. For diffuse lesions, cryotherapy is 

tried.

Squamous  Cell CA

Relatively uncommon and forms less than 5% of lid 

malignancies, more common in people with long term 

exposure to sunlight. The tumour is more common.

Presentation

Starts as a small hard indurated nodule or as waning 
keratotic patch which develop erosion and fissures 
which tends to arrest, break down to form ulcers. 
These ulcers are typically shallow with red base, with 
sharply indurated elevated bordes.

Different types include

• Ulcerative

• Papillomatous

• Cystic

• Cutaneous form

• Sessile or pedunculated mass.

HPE:

The epithelium shows complete disorganisation with 
numerous atypical cells having hyper chromatic 
nuclei and eosinophilic cytoplasms. Invasion of 
dermis is the hallmark of invasive type. In well 
differentiated form, eosinophilic cell  nests or 
epithelial pearls  onion whorl like appearance are 
found.

Spread and Management

Both lymphatic and vascular spread are common, 

w i t h  i n v o l v e m e n t  o f  p r e a u r i c u l a r  a n d  

submandibular nodes and metastases to liver, lung 

bone and brain.

Tumour thickness is considered to be most important 

for prognosis; less than 0.85mm has good prognosis 

while more than 3.6mm has very poor prognosis. 

Surgical excision is the treatment of choice.

Malignant  Melanoma

• They form about 1% of lid tumours.

• TYPES - lentigo maligna, acral 

lintigenous, nodular, superficial 

spreading, hutchinson's melanotic 

freckle. Signs suggesting malignancy 

include increase in size, pigmentation, 

satellite nodules, fixity, ulceration. 

Haemorrhage in late stages. In 17% of 

cases the malignant cells invade the 

dermis

HPE shows tumour cells that are highly anaplastic 
2with mutinucleated giant cells and mitotic activity.  

Histologic classification has been found Clark syste 

based on anatomic level and Baselow's system based 

on tumour thickness.  

Spread occurs both by lymphatics and blood stream 
and preauricular and submandibular nodes are 
involved. Metastasis occurs to liver, lungs heart CNS 
and bones. Tumour thickness is the most important 
predictor of prognosis while less than 0.85mm 
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thickness is associated with good prognosis ,more 
than 3.6mm thickness is associated with poor 
prognosis. Surgical Excision is the treatment of 
choice. 

Other malignant lesions include

Lymphoid Tumours

Occurs in cases of acute or chronic lymphocytic or 

monocytic leukemia. Appears as ill defined nodular 

mass, which are frequently bilateral and 

symmetrical.

A solitary eyelid mass may be the initial sign of 

anaplastic large cell lymphoma in children.

Mycosis fungoides ,a T cell lymphoma can also affect 

the lid. Surgical excision is followed by recurrences 

but subsequent radio therapy gives satisfactory 

outcome.

Metastatic carcinoma

Very rare. 80% are from Ca Breast in females and Ca 

lungs in males. May present as swelling with ptosis 

and diplopia.

Presentation can be

1. Solitary, subcutaneous painless nodule.

2. Non tender thickening and induration 

of the lid.

3. Ulcerating lesion of the lid survival rate 

after eyelid metastasis is less than 1 

year.

Kaposi's Sarcoma

It is a common manifestation in AIDS patients. 

Characterised by multiple, well defined purplish 

nodules in skin. Lesions are violaceous in colour 

leading on to local irritation, ptosis trichiasis, 

infection and cosmetic disfigurement.

HPE shows proliferative capillaries, vascular 

endothelial cells and a typical fibroblasts like cells.

Treatment consists of low dose radiation therapy.

Merckel Cell Neoplasm

It is emerging as an important neoplasm of eyelids. 

Presents as solitary painless violaceous nodule near 

lid margin and surface skin shows telengiectasia. It is 

an aggressive tumour with both local and metastatic 

spread. Diagnosed by electron microscopy showing 

dense core granules.

Management of Lid Tumors

Management depends on correct histological 

diagnosis, assessment of tumor margins and the 

extent of systemic spread. As part of initial evaluation 

of all lid tumor patients, a complete review of system 

is obtained to determine if metastatic disease is 

present (weight loss, adenopathy, respiratory or liver 

symptomatology) and regional lymph nodes are 

palpated. A complete blood picture, serum liver 

function test and x-ray chest are obtained. If orbital 

invasion is suspected, as when the lid is adherent to 

the underlying bone. CT scan with bone windows are 

obtained. The choice of therapy depends on the 

tumor's size and location and on the clinician's 

relative expertise with surgery and other therapeutic 

modalities. 

Non - Surgical Management

• Treatment with steroids 

• Cryotherapy

• Radiotherapy

• Chemotherapy

• Laser therapy

Treatment with Steroids

Mainly used to treat capillary hemangiomas large 

enough to threaten vision by (1) mechanical  ptosis 

and (2) stimulus deprivation amblyopia   leading to 

irregular astigmatism by size .

Intralesional

Kushner's regimen is commonly used. It consists of 

separate injection of 40 mg triamcinolone and into 

eyelid tissue. Tumor begins to regress within 2-4 

weeks. If necessary steroid injection can be repeated 

after 2 months.  Complications are skin 

depigmentation, fat atrophy, eyelid necrosis, CRAO & 

systemic adrenal axis suppression.

Topical Therapy

Topical application of clobestal propionate cream is 

used for vision threatening hemangiomas which leads 

to regression of swelling and clearing of visual axis. 

Advantages are (i) No regional side effects (ii) no 

evidence of pituitary-adrenal axis suppression (iii) 

well tolerated and eliminates need for intralesional 

injection.



Intralesional with Short Term Oral 

Prednisolone

Useful for treating infantile hemangioma of eyelid 

and orbit. Advantages are safer, simpler and effective 

method and reduced complications.

Cryotherapy

Useful for treating both malignant and benign lesions 

of eyelid. Under LA, lesions can be treated either with 

a direct liquid nitrogen spray or an applicator tip with 

circulating liquid nitrogen.

Cryotherapy is useful in BCC to treat debilitated 

p a t i e n t s ,  a n d  p a t i e n t s  w i t h  s y s t e m i c  

contraindications to surgery. The entire tumor must 

be frozen to 30degree C. using a freeze thaw 

technique. Recurrent lesions, lesions more than 10 

mm in size, morphea form BCC are contraindications. 

Complications are loss of eye lashes, Visual loss, lid 

notching, hypertrophic scar, ectropion, lacrimal 

drainage obstruction, trichiasis and symblepharon. 

The functional and cosmetic results were satisfactory 

in most cases.New method for treating tumors more 

than 10 mm in size is fractional cryo surgery.   

Radiotherapy

Solitary sessile papilloma affecting more than 1/3 of 

lid margin, multiple papillomas of lid and conjunctiva, 

and repeated recurrence after surgical removal are 

treated by this. Highly effective in capillary 

hemangiomas. After suitably shielding the eye single 

dose 250-400 rads of low voltage therapy given. Helps 

to create microembolism and speed regression of 

mass.

Indications in BCC are malignant or nodulo 

ulcerative BCC not involving medial canthal area and 

debilitated patients. Methods are (1) contact therapy 

(2) external beam irradiation and brachytherapy. In 

contact therapy low voltage of therapy up to 60 kw 

produce good results for lesions particularly on the lid 

margin.

External Beam Therapy

The two most commonly used are orthovoltage 

photons and megavoltage electrons. Both deliver 

maximum energy to the skin surface. Orthovoltage 

systems are preferred because simpler and less costly. 

In the management of BCC, 300 rads daily fractions of 

either orthovoltage photons or electrons to a total 

dose of 45-50GY is used. 1 cm of lid margin is included 

in treatment field. Recurrence is 5-10%. If patient has 

bony orbit involvement a combination of both ortho 

and mega voltage is used. In the treatment of 

squamous cell and sebaceous carcinoma, radiation 

therapy results are not as good as in BCC.

Brachy Therapy

Radiation in the form of needle or in the form of 

tentalum wires is rarely indicated.

Advantages of radiotherapy are as effective as 

adequate surgical excision in small tumors, useful  in 

patients who are unsuitable for surgery and cosmetic 

results are good. 

Disadvantages: should be avoided for canthal lesions 

because of orbital recurrence, histological margin 

cannot be evaluated and recurrence is higher than 

with surgical therapy. Complications are lid atrophy, 

skin necrosis, cicatricial changes, lacrimal drainage 

obstruction, keratitis sicca, radiation induced 

malignancy and surgical repair is difficult after radio 

therapy.

Chemotherapy

Cytotoxic drugs are used either topically as ointment 

or as intralesional injection. 5FU as ointment applied 

over the lesion has been reported to eliminate 

squamous cell carcinoma in situ. Cisplatinum, 

doxorubicin and bleomycin are also useful for 

palliative treatment who have non-resectable BCC's 

or who are unfit for surgery. Metastatic lesions are 

usually treated with chemotherapy. If lesion is more 

than diffuse immune radiation is useful.

Laser Therapy

Used in the treatment of tumors like capillary 

hemangioma, BCC, papillomas, cysts, actinic and 

seborrhoeic keratosis. The CO2 laser vapourises 

tissue by heating intracellular water. It also seals 

lymphatics thereby preventing spread. Argon laser 

and Nd. Yag laser have also been used in management 

of capillary hemangiomas with favourable results.

Interferons

Intralesional injection of human recombinant a-

interferon has been used to treat (primary) BCC's and 

capillary hemangiomas. The mechanism of action is 

unclear.

Curetttage and Electrodesiccation

Useful for seborrhoeic keratosis, Mollusca and warts 
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and is performed under LA. The curettage removes 

the tumor and leaves a base that bleeds slightly which 

may be stopped by electrodesiccation.

Surgical Treatment

The main aim of surgery is to remove the entire tumor 

but at the same time to preserve as much normal 

tissue as possible. Two principal methods of surgery 

are available, (1) standard surgical resection with 

frozen section control (2) Moh's micrographic surgery.

Standard Resection

In case of malignant tumors a full thickness section of 

eyelid with 3-5 mm of normal tissue should be 

removed. All tissue margins around an excised 

malignant tumor should be histologically examined 

under frozen section to ensure complete removal. 

Advantages are(1)complete tumor removal with 

histologic control of margins (2) universal 

acceptability (3) highest cure rate and reduced 

recurrence rate (4) superior cosmetic  results 

.Disadvantages are (1) more time consuming 

(2)sacrifice of large amount of normal tissue (3)need 

for a trained, experienced pathologist

Moh's Micrographic Technique

Described by Frederick mohs in 1930. With the use of 

zinc chloride paste, a detailed mapping system and 

unconventional sectioning technique mohs reported 

an extraordinary cure rate in the management of skin 

cancer. The goal of micrographic technique is to 

accurately delineate tumor margins while sparing 

normal tissue. This includes, (1) Debulking (2) 

resection of thin layer of tissue beyond the defect (3) 

mapping of the resected specimen (4)preparation of 

frozen section and (5) examination of microscopic 

slides. 

Moh's surgery should be reserved for primary tumors 

at high risk of recurrence, for morphea form BCC in 

young patients,recurrent BCC of eyelid, tumors more 

than 2cm, and tumors that have extensive subclinical 

spread. The advantages are (1) it allows retention of 

maximum amount of normal tissue(2) low incidence 

of tumor recurrence (3) two different teams 

separately resect and reconstruct the eyelid to avoid 

inadequate  tumor resection margin. (4) sparing of 

the ophthalmic surgeon's time. Disadvantages are (1) 

higher cost. (2) need for trained dermatopathologist 

(3) possibility of excess lid resection. (4) tumor must 

be interpretable by light microscopy by frozen 

sections. (5) the tumor should be continuous without 

intervening skipped areas.

General Principles of Lid Reconstruction 

1. The lid consists of 2 components, 

anterior and posterior lamellae. Both 

must be present or replaced to have a 

complete lid repair. The anterior 

lamella consists of skin &muscles 

known generally as myocutaneous 

l ayer.  Pos ter i o r  l ame l l a ,  the  

tarsoconjunctival layer requires a 

mucous  membrane  or  a  s t i f f  

cartilaginous material to prevent the 

lid from turning in or out.

2. If one lamella is replaced by a free graft, 

the other layer must have a good 

vascular supply and therefore requires 

a transposition, rotation, advancement 

or bridge pedicle flap.

3. There are limited sources of good graft 

tissue. The anterior lamella of either lid 

is best matched for colour and texture 

with skin from the lid, next in order of 

p e r f o r m a n c e  i s  s k i n  f r o m  

retroauricular and supraclavicular 

areas. Myocutaneous tissue can be 

obtained as a free graft, a bridge, 

pedicle, advancement or rotational flap 

Standard Resectiion

Complete removal

Highest cure rate

Universal availability

More time consuming

Sacrifice large amount of 
normal tissue

N e e d  f o r  t r a i n e d  &  
experienced pathologist

MOH's Surgery

Reserved for tumour at 

high risk of recurence

Retention of maximum 

normal tissue

N e e d  f o r  t r a i n e d  

dermatopathologist

T u m o u r  s h o u l d  b e  
continuous without skip 
areas



or as a myocutaneous island.

The technique of soft tissue expansion 

can be used to create anterior lamellar 

flap to resurface adjacent defects.

4. The posterior lamella can be obtained 

from a pedicle or advancement flap of 

tarsus and conjunctiva, a free nasal 

septal graft or a free tarso-conjunctival 

graft. Recently hard palate mucosal 

graft is used as a substitute for 

poster ior  lamel la  and c lose ly  

approximates LL tarsus.

Reconstruction Of The Upper Eyelid

Principles

1. Because of normal Bell's phenomenon, 

placement of buried knots in central 

portion of UL is essential to avoid 

corneal abrasion and pain.

2. The smaller and much stable lower lid 

tarsus does not provide equal support 

for the larger and more mobile UL.

Lesions involving upto 33% of lid length can be 

closed by direct approximation. The tumor is 

excised in a pentagonal fashion and the defect 

approximated in two  layers. In older persons 

upto 60% of lid defects can be closed by direct 

method with lateral cantholysis. The advantage 

is it allows continuity of the lash line. 

Tenzel Lateral Semicircular Rotation Flap

Upper lid defects upto40-60% can be corrected by 

tenzel flap rotated in to the defect. The lesion is 
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excised in a pentagon. An inferior arching line is 

drawn beginning at lateral canthus and 

extending laterally. Size of skin flap should be 

22*18mm.skin and muscle flap dissected, widely 

undermined and lateral canthotomy performed. 

Superior crus of lateral canthal tendon and 

orbital septum freed, conjunctiva mobilized 

&flap brought nasally to close the defect, 

conjunctiva or mucous membrane graft sutured 

to posterior surface of new lateral UL. Lateral 

canthus is reformed.

Cutler - Beard Lower Lid Bridge Flap

It is used for reconstruction of a defect involving 

more than 60% of UL. It is a two stage repair.UL 

defect trimmed to a rectangular shape and full 

thickness lower lid donor flap fashioned 

approximately 4-5mm inferior to lower lid margin. 

This is advanced under the bridge of LL margin 

towards UL defect and three layer closure used to 

unite the defect. Second stage reconstruction 

performed after 4-12 weeks. Advanced flap is 

divided in the middle and new lid margin created and reconstruction performed.

Sliding Tarsal Flap Or The Pedicle Flap

This may be used for isolated medial or lateral UL 
defects. Residual layer of tarsus and conjunctiva 

is slid horizontally into the defect and covered 
with skin graft or advanced skin muscle flap.

Median Forehead Flap or The Glabellar Flap

When tissue loss is more, and cannot be mobilized 



from lower lid , this flap is used. Supraorbital and 

supratrochlear arteries provide excellent blood 

supply to area of median forehead, allowing long flap 

to develop without danger of necrosis.

Glabellar Flap

Temporal Forehead Flap

Used for defects involving lateral half of UL.this is a 

thick flap, and requires lining with advanced 

conjunctiva or buccal mucous membrane, but no 

replacement for tarsus is required. Disadvantages are 

poor eyelid function due to thickness and stiffness.

Mustardes Lid Switch From Lower to Upper 

Eyelid

Mustarde's technique of switching the portion of 

lower lid margin to UL defect is useful method for 

reconstructing broad, shallow or margin defects of 

UL that also replaces lashes and gives an excellent 

cosmetic result. The lower lid pedicle should be broad 

based (7-8mm). maximum length that can be spared is 

about 6mm. Disadvantage is that it is a two stage 

procedure and care must be taken in closure of the 

lowerlid following pedicle removal to ensure integrity 

of lower lid margin.

Marginal Shave Excision

Elevated benign lesions of eyelid margins that do not 

have deep extension and not involving cilia can be 

shaved off flushed to the level of desired lid margin 

contour. Cut lid margin surface is treated  with 

electrocautery to destroy remaining abnormal tissue 

to provide hemostasis.

Reconstruction of Lower Lid

In general in defects upto  25-33% primary closure 

performed. In 33-60% lateral cantholysis with lateral 

advancement flap(tenzel Rees flap) is done. In more 

than 60% Hewes-Beard procedure or tarso- 

conjunctival advancement flap (Hughes procedure) is 

performed. The choice of procedure depends upon the 

size of the defects and patient's age.

Primary Closure

Similar to upper lid.

Tenzel - Steward Procedure

It is useful in moderate size lower lid defect repairs. 

The procedure is lateral myocutaneous flap with 

cantholysis. Initial lateral horizontal incision of Reese 

was later modified by Tenzel into slightly curved 

incision.

Hewes - Beard Procedure

A tarso-conjunctival pedicle graft is created after 

everting upper lid. The flap is mobilized at lateral 

aspect and rotated so that conjunctival side faces the 

inner bulbar conjunctiva. The distal ends are sutured 

to the medial remnant of lowerlid. Anterior lamella is 

created by advancement myocutaneous flap or free 

skin graft. Complications are ectropion and loss of eye 

lashes. Contraindications are tumors involving entire 

lower lid, canthi and lateral upper lid.

Tarso-conjunctival Advancement Flap or 

Hughe's Procedure

It requires closure of eye for weeks after surgery. The 

inner lamella of lower lid defect is reconstructed using 

advancement [flap of tarsus and conjunctiva from 
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upper lid sutured to respective conjunctival and 

tarsus surface of lowerlid. Anterior lamella grafted 

with free skin graft or advancement flap. Resurgery is 

done after 6-9 weeks.

Gorney's Procedure

This procedure is useful  for defects involving medial 
rd½ to 2/3  of lower lid. Performed by using a full 

thickness pedicle flap from upper lid.

Mustarde's Cheek Rotation Flap

Useful for large defects of lower lid upto whole lid 

length extending to cheek, and recurrence after other 

procedures. Lower lid tissue is excised in the shape of 

inverted triangle measuring twice the length of lower 

lid defect. Posterior lamella is reconstructed by septal 

cartilage. The large temporal cheek flap is 

undermined and rotated to close the defect. 

Complications are larger scar line, lids become less 

mobile, lower lid sagging, ectropion, vii nerve palsy, 

poor lid closure and necrosis of flap.

Exenteration

It is a destructive surgery and involves removal of all 

the contents of orbit along with the periosteum and is 

advocated in management of malignant lid tumors 

that infiltrate orbit and globe. Following surgery the 

granulation tissue is allowed to proliferate and cover 

the orbital walls. Split skin graft or mucous 

membrane can be used to cover orbital walls. After 

this the patient is provided with spectacle mount 

prosthesis to overcome the cosmetic defects.
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REVIEW ARTICLE

Eyelids in Facial Palsy
Prof. (Mrs.) Nirmala Subramanian

Changes produced due to Facial palsy lead to 

functional, aesthetic and psycho-social problems. It 

affects both the young and the old.  The problems 

connected with the eyelids may be severe enough to 

lead to loss of vision. Hence it is very important to 

know the changes which can occur in the eyelids due 

to facial palsy and how they should be corrected.  The 

various causes producing facial palsy can be 

congenital or acquired. Amongst the various acquired 

causes Bells palsy is the commonest. The other causes 

are   trauma, neurological, leprosy, tumor and post 

surgical.

Relevant points in the functional anatomy of 

eyelids

The function of upper eyelid is by two muscles. The 

Levator palpebrae superioris elevates the upper 

eyelid and is innervated by the Occulomotor nerve. 

Orbicularis oculi helps in closure of the eyelid . It is  

innervated by the facial nerve. Both the muscles are 

in equilibrium when a person is awake. The levator is 

stronger and hence keeps the lid open. During sleep 

and in blinking, the reduction in the tone of levator 

takes place and orbicularis closes the lids. In facial 

palsy, due to paralysis of the orbicularis incomplete 

closure of the lids occurs during sleep and retraction 

of the lid during wakefulness caused by the 

unopposed action of the levator.

The lower eyelid is held in place by the medial and 

lateral canthal ligaments .The orbicularis muscle 

through its attachment to the canthal ligament holds 

the lower lid firmly against the globe. It provides tone 

and a minimal amount of upward movement of 2-3 

mm to complete lid closure. The normal position of 

the lower lid is at the inferior limbus and is essential 

for complete lid closure and tears drainage. When 

tone of orbicularis is lost as in   facial palsy, the lower 

lid relaxes and stretches. With gravity the lid is pulled 

further away from the globe resulting in ectropion.  

The punctum gets pulled away from the globe and 

does not help in the tear drainage .The lagophthalmos 

and inadequate tear drainage causes exposure and 

irritation of the conjunctiva, with resultant pooling 

and epiphora. 

 Lacrimal gland is innervated by parasympathetic 

fibers that travel with the facial nerve. Disruption of 

these fibers results in a decreased basal rate of tear 

production. Blinking of the eyelids distributes tear 

film uniformly across the corneal surface. Properly 

positioned upper and lower lid, puncta, a functional 

lacrimal sac, and a patent nasolacrimal duct are 

essential for normal tear drainage besides a normal 

orbicularis muscle action. All these are affected in 

facial palsy. 

Signs & Symptoms related to eyelid in facial 

palsy

Patients present with symptoms of dryness of the eye 

i.e. irritation and epiphora. This is due to diminished 

production of tears due to diminution of sympathetic 

innervation. It is also linked to the ectropion, 

lagophthalmos and decreased blinking. Due to the 

decreased blinking the tears are not spread over the 

cornea leading to corneal drying, which may lead to 

corneal ulceration. The changes in eyelids and 

periocular areas occur depending on the duration of 

palsy and etiology.

Professor Emeritus Oculoplasty, Sankara Nethralaya
Senior Consultant Plastic Surgery
Apollo Hospitals, Chennai 
E-mail: drnirmalakss@yahoo.co.in

Fig.1: Facial palsy Severe lagophthalmos, Ectropion lower 

lid, puncta  Corneal opacity



The appearance of the paralysed eye is very typical. 

(Fig. 1) The palpebral fissure is widened. Eyelids are 

unable to convey expression.

Brow Ptosis may occur. The depressed eyebrows give 

an appearance of unhappiness or worry. In long 

standing cases due to laxity, the upper eyelid skin 

hangs down like a fold over the lid margin producing 

an Entropion of lid margin. This would aggravate the 

symptoms of irritation to the eye. There is lid 

retraction of upper eyelid giving a staring look. 

Incomplete closure of eyelid produces varying degrees 

of lagophthalmos. In the lower eyelid   Ectropion , 

inferior scleral show, lengthening of medial canthus, 

and lateral migration of puncta are seen. Skin 

changes occur in cheek due to constant wiping of 

tears.

Management

The aims in management are to give comfort to the 

eyes, protect cornea to preserve the vision and correct 

any deformity of lids in an esthetically acceptable 

manner. The severity of the eyelid problem is related 

to the degree of facial palsy, age and the duration .If 

recovery is expected, medical management alone is 

needed. 

Medical Management

Lubrication artificial tears & gel Protective 

eyeglassesTemporary tarsorrhaphy if symptoms are 

severe.

Surgical Management 

1.  The major problems which need surgical care 

are Lagophthalmos with corneal exposure

2. Paralytic ectropion

3. Poor cosmesis The lagophthalmos is due to

4. The palpebral fissure widening both 

horizontally and vertically

5. Lid closure is incomplete

Reduction of palpebral fissure vertically is done by 

loading the upper eyelid with weight to bring it down. 

The lower lid which is recessed is elevated by fascial 

sling or spacer graft in the posterior lamella. 

Horizontally the palpebral fissure is reduced by 

lateral tarsorrhaphy,tightening of the lower lid by 

wedge excision or lateral canthoplasty and medial 

canthoplasty

Lid closure             

  Static 

• Gold & Platinum weight

  • Fascial sling

 Dynamic

  • Temporalis muscle transfer

  • Cross facial nerve graft

 • C r o s s  f a c i a l  n e r v e  g r a f t w i t h  

microneurovascular muscle  transfer

  • Cosmesis  ancillary procedures

  • Brow lift

  • Blepharoplasty

  • Face lift

Details of Technique

Tarsorrhaphy - if corneal problems are severe, lateral 

or para median temporary tarsorrhaphy with non 

absorbable suture which are taped to the cheek can be 

done. Care must be taken to see that the suture does 

not bow string across the lids. Permanent median and 

lateral tarsorrhaphy is indicated if the cornea needs 

protection for longer periods, especially when the 

cornea is insensitive and patient is not fit for surgery . 

Permanent tarsorrhaphy by the McLaughlins method 

if performed correctly gives good result. (Fig.2 )

Gold weight loading of upper eyelid 

The aim in reducing the vertical palpebral fissure in 

the upper eyelid is to overcome the unopposed action 

of levator palpebrae superioris. This is done by adding 

weight to the upper eyelid and helped by the 

gravitational pull .  Gold is chosen because of its 
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Fig. 2 :  McLaughlin's Tarsorrhaphy Lid Is split  for 5-7mm
The post lamella is excised in upper lid Anterior lamella in 
lower lid Post lamella of lower lid sutured to upper lid Both 
approximated with a mattress suture



Gold weight loading upper eyelid

Medial canthoplasty

Wedge excision lower lid medial to    punctum 

inertness, high density and colour which blends well 

with skin. The surgery is reversible  if  the facial 

Nerve recovers . Pre-operatively the weight is chosen 

by tapping the  weight to the eyelid skin. The gold has 

to be pure and of weight of 0.6mgs-2.0 mgs. Through 

the supra tarsal fold incision, a pocket is created in the 

pretarsal area. Care is taken to see that the levator 

fibers are not disturbed and dissection does not go 

very close to the cilia. The gold piece is placed over the 

centre of the tarsal plate and anchored to it with 

braided sutures. The orbicularis and subcutaneous 

tissues are approximated over the implant and the 

skin sutured. (Fig. 3 a, b, c, d,e, g, h)

Tightening canthal ligament 

Palatal graft lower eyelid 

Fig 3a,b,c,d,e,f,g.     

Relocation punctum
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Potential complications of lid loading include 

incomplete closure, displacement or migration of the 

weight, cosmetic lid deformity, shifts in the astigmatic 

axis of refraction, and extrusion. If the pretarsal skin 

show is more than 5 mm, the gold weight would be 

visible. But if it is less than 5mm, the supratarsal skin 

fold would cover it. In deep set eyes with thin skin  

which we often see in elderly ,the gold weight is often 

visible. A flexible gold weight with joints made 

indigenously has been found useful in the authors 

hands. (Fig. 3e )

Lower Eyelid  Ectropion Correction

As the tone of the orbicularis oculi is lost , the lower 

eyelid becomes lax along with the canthal tendons. 

This also contributes to the widening of the 

horizontal palpebral fissure. Various procedures are 

advocated depending on the degree of Ectropion, 

position of the globe and symptoms.

The main aim is to reposition lower lid vertically 

against the globe and appose the punctum to the 

globe. One of the earliest procedure done for 

Ectropion correction was wedge excision of the lower 

lid. It did serve the purpose but cosmetic result due to 

the inferior scleral show became obvious. Mild 

Ectropion of the lower eyelid with laxity a lateral 

canthoplasty is ideal. 

Lateral Canthoplasty

Lateral canthoplasty corrects not only the 

ectropion but also  shortens the lower eyelid.  

Originally described by Bick in . A number of 

modifications have been described. In facial palsy 

the lateral tarsal strip procedure described has 

been found useful. (Ref 5) A  horizontal  incision is 

made at the lateral canthus.  The inferior crus of 

the lateral canthal tendon is identified and  

divided . Lower eyelid is mobilized subcutaneously. 

The tarsus is separated from the orbicularis, skin 

and conjunctiva. Depending on the laxity the 

tarsus is shortened. A de-epithelialised  tarsus of 3 

mm. is fashioned to  forms the  new lateral canthal 

tendon .A double armed non-absorbable suture is 

taken from  the new canthal tendon and anchored 

to the periosteum of the  inner rim of the lateral 

wall of orbit. This should be minimum 3mm   

above to medial canthus level in facial palsy . The 

suture must be from the inside of the rim to keep 

the l id in contact with the globe.  The 

approximation of the greyline must be accurate 

and done with absorbable suture.(fig. 4 ).

Medial canthoplasty

Medial Ectropion with medial canthal tendon 

laxity present with severe epiphora .Medial 

canthal tendon has a superficial and a deep head 

which is attached  quite posteriorly . The 

relationship to the Lacrimal sac and canaliculus 

makes the surgery more difficult.. The medial 

canthal tendon is plicated and a full thickness 

wedge of the lower eyelid medial to the puncta is 

excised and a new puncta is formed more medially 

The cut end of the canaliculus is marsupilised 

medially. The medial end of the tarsus is sutured to 

the  periosteum of the posterior lip of the Lacrimal 

bone as described by Collins. (Ref 4 )

Medial canthorrhaphy as described by Mustard'e 

or the suturing of the skin and conjunctiva 

medially not only reduces the horizontal palpebral 

fissure but also helps in pooling the tears medially 

for better drainage. But the cosmetic result is not 

satisfactory.

Static fascial Sling

Pronounced  Ectropion produces severe exposure  

which results in severe dryness. A static  fascial sling 

in the lower eyelid  gives good result. It elevates the 

eyelid besides giving support to the entire length of lid  

and apposes the  lid margin  and puncta to the globe to 

F i g .  4 .  a , b , c , d .  L a t e r a l  C a n t h o p l a s t y  
Lateral canthotomy incision, Inferior limb of tendon 
identified Splitting of ant & post lamellae, Anchoring to 
orbital rim  Suturing



reduce the epiphora. Author finds Palmaris longus 

tendon graft more suitable than fascia lata. The graft 

is looped around the medial canthal ligament and 

sutured on to itself. It is tunneled in the lower eyelid 

2mm below the lid margin in the orbicularis plane and 

brought out at the lateral canthal area. A drill holes 

made in the zygomatic bone below the zygomatico-

frontal sutureline is used to anchor the fascial graft. 

But in proptotic eyes the sling would correct the 

Ectropion but not the scleral show.  

Lower Eyelid retraction

When the inferior scleral show is present and closure 

is not complete,  inspite of the medial and lateral 

canthoplasty, lower lid has to be elevated. This is both 

for cosmesis and function. The height of the posterior 

lamella is increased with  spacer graft. These can be 

scleral graft, conchal graft, septal muco chondral 

graft or palatal grafts. Palatal graft are pliable, at the 

same time stiff to hold the lower eyelid. (fig. 5.)

Fig. 5 :  Palatal Graft Lower Lid 

Ancillary procedures

Ancillary procedures like Browplasty, Blepharoplasty, 

and Face lift can be done depending on the degree of 

asymmetry and if patient desires it. Brow lift is best 

corrected by direct browplasty. Incision is made just 

above the eyebrow.  An ellipse of skin and frontalis 

muscle is excised. Incision must be angled to avoid 

damaging the eyebrow hairs. Medially  the 

supraorbital nerve and vessel must be protected. 

Inspite of this numbness persists for sometime in the 

forehead. Suturing  is done in layers  (fig- ) Mid-

facelift is done along with lateral canthoplasty. This 

reduces the recurrence of Ectropion. Along with 

browptosis laxity of upper eyelid skin, which hangs 

down as a curtain  is sometimes seen.  This interferes 

with the field of vision. This is corrected by skin 

excision Blepharoplasty. 

Dynamic lid closure

Dynamic lid closure of eyelid  is  done  with 

temporalis muscle transfer. This was first described 

by Sir Harold Gillies father of modern Plastic Surgery.  

A 1.5-cm- wide   strip of temporalis muscle is raised 

along with the deep temporal fascia.  Motor 

innervation enters this muscle from its undersurface 

which is not disturbed.  It is divided in to two strips. 

Each strip is tunneled from lateral canthus to the 

Lid retraction upper eyelid pre-op 

Post op after gold weight 

Lateral tarsal strip  

Direct brow lift 
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medial canthus and anchored to  it. The lids close 

when patient clenches his teeth. This procedure 

produces  good correction of lagophthalmos and 

ectropion of the lower eyelid.  But  due to the 

direction of pull ,which is oblique  cosmesis is not 

very good . 

The other  dynamic procedures like cross-facial nerve 

graft, temporalis muscle, and microneurovascular 

muscle transfers are very useful in young patients. 

But one has to wait for two years before the return of 

facial movements. The eyelid closure is not well 

achieved. Secondly for protecting the cornea early 

closure is desired. Botox injections have also been 

tried for producing eyelid closure by paralyzing the 

levator temporarily. It is also useful in  treating 

problems due to aberrant innervation.

Conclusion 

Facial palsy produces severe deformity in the face. 

The eyelids are affected and vision loss may occur if 

cornea is not well  protected. The epiphora produces 

severe discomfort to the patient . There  are multiple 

procedures described. Treatment has to be 

individualized. It is important to choose the 

technique carefully. The main aim should be to 

protect the eye. maintain vision and function. 

Cosmesis  though given less importance , is very 

important to the  individual from psychosocial  

rehabilitation.
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Entropion is the inward rotation of the eyelid margin, 

resulting in contact between the eyelashes and the 

cornea. In recent years, better understanding of the 

eyelid anatomy and careful study of the 

pathophysiology of entropion have led to an anatomic 

basis for eyelid entropion and an anatomic basis for 

surgical repair. Entropion of the eyelid can result 

from a number of diseases, but all share a fairly simple 

mechanical final common pathway related to the 

eyelid lamellae. The eyelid consists functionally of an 

anterior lamellae (skin and orbicularis) and a 

posterior lamella (conjunctiva and tarsal plate). 

Cicatricialentropion is caused by a  shortening of the 

posterior lamella, drawing the lid margin and lashes 

against the globe. This condition is noted following 

Stevens-Johnson syndrome, ocular pemphigoid, 

trachoma, chemical injuries and trauma. 

An irregularity of the position of the eyelid margin 

may lead to imperfect spreading of the tear film and 

produce blurring of vision. Severe malposition of the 

eyelid margin with inward rotation can result in 

posterior migration of the lid mucocutaneous  

junction with keratinized epithelium opposed to the 

corneal surface. Keratin is extremely irritating to 

the delicate corneal epithelium. Most severe cases of 

entropion will bring the eyelashes in contact with 

the corneal epithelium. It is important to 

understand that severe lid entropion  withtrichiasis 

typically brings keratinized skin into contact with 

the cornea, and treatments that remove only the 

eyelashes will not give long lasting relief. Ablative 

therapies may cause additional scar tissue that will 

worsen the posterior cicatrix and exacerbate keratin 

apposition.

Surgical Management

The primary treatment for advanced cases of 

cicatricialentropion is surgical repositioning of the 

eyelid margin. It should however be noted that 

surgical intervention especially in patients with 

autoimmune disease process such as Stevens-johnson 

syndrome,  will stir up the inflammatory process, 

leading to worsening of the patient's condition even 

after a well performed surgery. 

The severity of entropion can be graded as mild , 

moderate and severe. The normal direction of the 

eyelashes in the upper lid are forward and upwards and 

in the lower lid forward and downwards. In mild cases 

of entropion there is a straightening of the eyelashes. In 

moderate cases there is a frank entropion but no lash 

globe contact in primary gaze. There may be lash globe 

contact on either down gaze or up gaze. In severe cases, 

there is lash globe contact in primary gaze.

Concepts of Surgical Management

1. Transferring of contractile forces from 

posterior to the anterior lamella

2. Increasing the everting force of the 

anterior lamella

3. Lid margin splitting with grafts to 

rotate the cilia away from the globe

4. Lengthening the posterior lamella with 

a graft of tarsus

5. Mucous membrane grafting of the 

tarsal surface

Anterior lamellar / passive procedures

1. Partial Weis procedure.
2. Bilamellar tarsal rotation

Partial Weis Procedure
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A. A horizontal incision is made on the 

posterior lamella 3 mm behind the lid 

margin and involving the cicatrix and 

extending beyond it.

B. A double armed 6-0 silk suture is passed 

from the inferior cut edge of the tarsus and 

through the lid tissues emerging just in front 

of the lash line 

C. The sutures are tied over bolsters to achieve 

an overcorrection. These sutures are 

removed after 10 days.

Bilamellar Resection

This procedure is similar to Weis procedure of the lower 

lid. A full thickness incision is taken 3mm behind the lid 

margin, involving the posterior lamellar scar.

A double armed 6-0 silk suture is passed from the 

inferior edge of the superior cut edge of the tarsus 

through the lid tissues, and emerge just above the 

lashes. This technique is effective in moderate cases of 

entropion.

Although the anterior lamellar / passive procedures 

are easily performed  they share a common tendency 

to recur due to progression of the disease condition 

and due to second intention of healing of the surgical 

wounds. Mucus membrane grafts alone do not 

provide adequate reinforcement against recurrence 

and  i s  not  the  pre ferred  procedure  in  

cicatricialentropion.

Buttress procedures in which the posterior lamella is 

reconstructed using a tarsal substitute has the 

highest success rate. Buttress procedures should be 

differentiated from posterior lamellar lengthening 

procedures that reconstruct the posterior lamella 

with a spacer graft but do not reconstruct the lid 

margin. Posterior spacer graft procedures such as 

using tarsoconjunctival grafts are useful in moderate 

cases of entropion, particularly when the keratinized 

epithelium is not in contact with the cornea.

Tarsoconjunctival Free Graft

Using tarsoconjunctival graft for the reconstruction 

of the posterior lamella. 

A. The affected lid is everted and incision is 

taken over the scar tissue and all scarring is 

released to create a recipient bed. 

B. The upper lid of the same eye, if it is healthy 

or the opposite eye is everted and an ellipse of 
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tarsus 2-4 mm high is removed from the 

midportion .
C. The free graft is sutured with continuous 

absorbable 6-0 polypropylene sutures and 

the knots are exteriorized. The lid is kept in 

an everted position with lid everting 

sutures while healing.

Buttress Procedure

Full thickness tarsectomy creates a distal segment of 

tarsus approximately 3-4mm in height. Dissection is 

carried upto the orbicularis and this distal segment is 

rotated outwards by 90 degrees.

A hard palatal graft is sutured into position edge to 

edge onto the proximal cut edge of tarsus.

Double armed rotational sutures starting from the 

Double armed rotational sutures starting from the 

hard palatal mucosa partial thickness are passed and 

sutured and the tied at or just above the lash line 

preferably over bolsters. A firm pressure bandage is 

applied with steroid and antibiotic ointment and 

should not be disturbed for at least 5 days. The graft 

will be raw and red for few weeks but it will ultimately 

contract and form a smooth eyelid margin. It should 

be remembered that the graft is keratinized when 

taken from the mouth but it usually undergoes 

metaplastic changes to a smooth mucosal surface.

Finally in cases that recur even after successful 

procedures there a re procedures that involve 

complete removal  of the eyelid margin. This 

procedure involves complete extirpation of the lid 

margin but it should only be done when there is 

adequate posterior lamellar support otherwise there 

will be lower lid retraction.



















Oculoplasty has traditionally been referred to as 

the ophthalmic subspecialty dealing with eyelids, 

orbit and tearing system. However with increasing 

concerns among the patient population regarding 

cosmesis, aesthetic procedures have evoked much 

interest and emphasis among ophthalmologists in 

this area of practice. 

The International Society of Aesthetic Plastic 

Surgery (ISAPS) Global Survey ranked India as 

the fourth top nation with the most surgical and 

non surgical cosmetic procedures performed in the 

year 2009 and blepharoplasty (13.5%) as the 

second most commonly performed cosmetic 

surgery worldwide.

As one grows older, the changes that occur in the 

skin, soft tissue and bony facial skeleton result in 

the 'aging face' characterized by dermatochalasis, 

brow ptosis, fat prolapse, infraorbital hollows, 

wrinkles, skin lines and pigmentation. In a world 

w h e r e  f i r s t  i m p r e s s i o n s  h a v e  b e c o m e  

increasingly important and are governed by an 

individual's perception of age, there is an 

increasing patient demand for enhanced 

aesthetic results without any downtime and 

minimal adverse effects. 

As surgical success depends upon patient satisfaction 

rather than anatomic restoration of tissues, it is 

important to have an insight into patient's perception 

of their own appearance, motivation for seeking 

treatment and expectations of the surgery. Ideal 

candidates are patients with specific complaints 

about their appearance and want to change pertinent 

aspects of their anatomy; have realistic expectations 

of the procedure and clearly understand the 

limitations of the same.

Cosmetic procedures can be broadly classified as 

surgical and non-surgical methods. Because of space 

restriction, we limit our discussion to the most 

commonly used techniques in this article. 

Surgical Methods:

Blepharoplasty

Blepharoplasty is currently the most common 

incisional facial aesthetic surgery performed 

worldwide. Ageing brings about many changes in the 

periocular  region:  descent  of  the  brow,  

dermatochalasis, weakening of the orbital septum 

and herniation of the orbital fat, degenerative 

changes in the thin eyelid skin marked by the 

appearance of fine rhytids and aponeurotic ptosis. 

Many of these issues can be tackled with 

blepharoplasty, either singularly or in combination 

with additional cosmetic procedures. The standard 

skin approach upper lid blepharoplasty is a fairly 

simple procedure. Fat sculpting may be done after 

skin and orbicularis removal and helps to decrease the 

heaviness of the upper lid. There are two fat 

compartments  pale yellow medial and deep yellow 

central. After opening the orbital septum, only the fat 

that easily comes out is excised without actively 

pulling out any. Radiofrequency monopolar cautery 

like Ellman or CO laser are commonly used as tools 2  

for cutting and achieving hemostasis in 

blepharoplasty. 

In the lower eyelid, the relaxation of the orbicularis 

oculi, orbital septum and skin leads to protrusion of 

the intraorbital fat resulting in the formation of 

eyelid bags. The traditional pinch skin approach 

lower eyelid blepharoplasty involves removal of extra 

skin, with or without fat sculpting. The excision or 

sculpting of fat can also be performed via 

transconjunctival approach. Repositioning of the 

herniated fat into the subperiosteal space is a more 

conservative approach. This also helps in correction 

of the lower lid hollows  or tear trough deformity and 

redistribution of the fat in the lower eye lid. Besides 

this, horizontal lid tightening and stabilization are 

fundamental to lower eyelid blepharoplasty.

Brow lift

Brow ptosis can be both a functional and cosmetic 

problem as the skin ages and fascial attachments 

weaken. The absence of the frontalis muscle lateral to 

the temporal fusion line allows the brow and 
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preseptal fat pads to slide over the temporalis fascial 

plane and push the lateral brow segment downward. 

Repeated facial expressions such as frowning, 

squinting, and eyebrow elevation may also accelerate 

this process. Brow ptosis leads to pseudo 

dermatochalasis and even exaggeration of the 

existing dermatochalasis. This is not only 

cosmetically bothersome to the patient giving a 

depressed and sleepy look but also leads to limitation 

of the peripheral field of vision. In addition, there may 

be forehead ptosis and eyelid ptosis and hence a 

complete evaluation of the patient is a must.

 There are several surgical approaches for eyebrow 

and forehead repositioning, from the more traditional 

coronal lift, pretrichial lift, forehead lifts, mid-

forehead lifts and direct brow lifts to the newer less 

invasive endoscopic brow lift, internal browpexy and 

chemical brow lift.

Mid face lift (Suborbicularis oculi fat lift )

The layer of fat found posterior to the orbital portion 

of orbicularis oculi in the lower lid is termed as 

suborbicularis oculi fat (SOOF). The midfacial fat is 

attached to the orbicularis via a superficial 

aponeurotic system. As we age, the orbicularis 

weakens and droops. With it descends the SOOF and 

the cheek fat pad. As the orbicularis weakens and a 

midface ptosis develops, the midfacial fat is pulled 

caudally giving rise to a “tired” appearance. Bone loss 

and fat atrophy accentuate the hollows in the 

infraorbital region between the eyelid and the cheek, 

and exaggeration of the nasolabial fold further 

emphasizes this degeneration. The procedure may be 

approached via the eyelid or with a combined 

temporal endoscopic approach with access to the 

cheek through the eyelid or the buccal gingival sulcus. 

Face lift

Face lifting has evolved significantly, from the era of 

total and composite rhytidectomy to more recent 

minimally invasive techniques to plicate or resect the 

superficial musculoaponeurotic system. In the MACS 

(minimal access cranial suspension) lift, vertical 

suspension of the descended SMAS is achieved 

through plication with purse string sutures and 

anchoring to the temporalis fascia through 

preauricular and temporal hair line incisions. Two to 

three purse string sutures are typically placed for 

correction of neck and lower face descent. For 

midfacial ptosis, an additional suture suspends the 

malar fat pad. For patients with severe facial aging 

and descent, minimally invasive approaches may not 

be adequate.

Non-Surgical Mehods:

Oculofacial Rejuvenation

Skin resurfacing and facial rejuvenation has been 

used for many years in the treatment of rhytids, scars, 

and photodamage to the skin. 

Common performed procedures include botox , 

dermal fillers and others  like mechanical 

dermabrasion, chemical peeling and lasers.

Botox

Botulinum A exotoxin (Botox) has been used in facial 

rejuvenation and cosmetic oculofacial treatments. It 

is produced by the gram-positive bacterium 

Clostridium botulinim and derives its activity from its 

ability to block the release of acetylcholine from the 

presynaptic terminal of the neuromuscular junction. 

Botox A has been used in the treatment of dynamic 

fine lines of expression like glabellar frown lines, 

crow's feet, horizontal forehead lines, smoker's lines, 

in chemical brow lifts and elevating the corners of 

mouth. The other uses include correction of jowls, 

platysmal bands and axillary hyperhydrosis. These 

injections are very safe in experienced hands; 

however few side-effects such as mild pain and 

bruising at the injection site may be seen. In rare 

situations, incomplete response, ptosis and other 

complications may be seen due to local spread of the 

chemical. Currently three commercial botulinum 

toxin preparations are available : Botox ( botulinum 

toxin type A; Allergan, Irvine, CA ), Dysport ( type A 

toxin  hemagglutinin complex; Ipsen, UK ) and 

Myobloc ( type B toxin, injectable solution; San 

Francisco, CA ).

Dermal fillers

Fillers assist in reshaping the face and restoring the 

bony contours and line. The ideal desired 

characteristics for soft tissue filler are that they must 

be safe, biocompatible, easy to inject, readily 

prepared, easy to store, affordable, have long-lasting 

cosmetic effect, and not provoke any complications. 

They are used for treatment of deep wrinkles and 

static rhytids. Static rhytids refer to wrinkles at rest, 
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grooves, furrows and fine lines that are the result of 

aging, sun exposure and loss skin and muscle 

elasticity. The deep glabellar furrows, transverse 

crease over the bridge of the nose ('Bunny lines'), 

nasolabial and melolabial folds ('Marionette lines'), 

and perioral lines are the most popular areas for filler 

injections with satisfying results. Other indications 

are the mid face rejuvenation to restore the lost 

volume due to either age related changes or diseases 

causing lipodystrophy. Many materials have been 

used such as hyaluronic agents, calcium 

hydroxypatite, injectable bovine collagen, injectable 

poly- L- lactic, silicone  acid and autologous fat. The 

current state of the art fillers include nonanimal 

derived stabilized hyaluronic acid products (NASHA) 

like Restylane, Juvaderm, Perlane  and  Radiesse, 

Sculptra.

Microdermabrasion

The technique of microdermabrasion involves 

mechanically removing layers of skin using abrasives 

like aluminum crystals. The recent technology 

incorporates infusing the antiaging agents into the 

skin. Being a superficial treatment, it causes less 

discomfort, has lesser risks and has a faster recovery 

time than laser resurfacing. Acne scars, fine rhytids, 

pigmentation, and other photo damaged skin changes 

are some of the lesions that can be effectively treated 

with this method. It has also been used in 

combination with skin laser resurfacing to blend 

treated and non treated regions. Contraindications 

include recent herpes simplex virus outbreaks, 

weeping acne, warts, rosacea, unstable diabetes, and 

autoimmune disorders. 

Chemical Peels

While microdermabrasion is useful for the more 

superficial skin lesions, the more abrasive chemical 

peels are used for deeper photo damage and 

pigmentary disturbances. These agents act by 

accelerating the normal process of exfoliation. The 

depth of penetration of the acid is determined by the 

concentration, method of application, pretreatment 

skin and duration of contact with skin. In addition to 

correction of pigmentation, the remodeling of 

collagen and dermal layers that occurs during the 

process of healing corrects finer rhytids and restores 

facial harmony. These can be superficial peels or deep 

chemical peels depending on the layer of the 

treatment. The most frequently used superficial peels 

are the alpha hydroxyl acids of which, glycolic acid 

(10%), salicylic acid, phytic acid and trichloroacetic 

acid are widely used. Trichloroacetic acid (30-50%) 

and phenol are used to treat severe photodamage and 

are deeper penetrating peels. Superficial peels with 

glycolic acid may be used in multiple treatment 

sessions for reduction of wrinkling and pigmentary 

irregularities. 

Peeling makes skin more vulnerable to UV radiation 

and therefore sun protection is of utmost importance 

after this procedure.

Lasers

Lasers achieve skin tightening, hair removal, or 

pigment and vascular treatment and can be divided 

into ablative and nonablative lasers. They are used for 

overall skin rejuvenation as well as selective lesion 

treatment.  Ablative lasers heat and vaporize the 

water in the superficial skin layers in contrast to 

nonablative treatments that coagulate deeper 

epidermal and dermal tissues without removing 

superficial tissue. The gold standard ablative laser is 

the CO2 1060 nm while nonablative lasers include 

Nd:YAG 1064, 1450nm, Diode 810nm, Q switched 

ruby 694nm, Erb:YAG 294nm, and Er:Glass 1540nm. 

Laser therapies can be organized based on the 

chromophores they stimulate. The pulsed dye lasers 

target hemoglobin and melanin, whereas the Nd:YAG 

laser is absorbed more readily by water. The CO  laser 2

also has water as an absorptive target. More recent 

approaches to laser skin treatment have included 

nonablative technologies that selectively treat the 

dermis while leaving the epidermis intact. Each of 

these methods is effective for improving skin 

aesthetics and has its own limitations.

Radiofrequency lid tightening

Radiofrequency devices deliver volumetric and 

uniform heating to the dermis with simultaneous 

cooling of the skin. These generate heat based on the 

natural resistance of the tissue to the movement of 

electrons within a radiofrequency field. The heat 

causes collagen shrinkage and new collagen 

deposition, thus tightening and texturing the skin. 

The FDA approved 'Radiaage' is inexpensive, easy to 

use, safe for all skin types and has lesser risk of burns 

due to better control of skin surface temperature. 

Autologous Fat Transfer

Like dermal fillers, fat transfer provides volume to 
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areas of relative atrophy due to facial aging. It is 

natural, safe, and long lasting compared to some 

fillers. Fat is harvested using liposuction techniques, 

mixed with saline, and injected in a multilayer 

fashion. Grafted fat improves the quality of aged, 

scarred skin and heal radiation damage and chronic 

ulcers, as it has been hypothesized to contain the stem 

cells. The mechanism of fat graft survival and how 

grafted fat causes these tissue changes is not clear, 

and the role of adipose-derived stem cells and 

preadipocytes in fat survival is matter of ongoing 

research. 

Fat exhibits many of the qualities of an ideal filler and 

does more than just fill the area into which it is placed. 

It is autologous and completely biocompatible, in 

most patients available in sufficient quantities, 

naturally integrated into the host tissues, removable 

if necessary, and, by all indications, potentially 

permanent.

Combination of various above  mentioned procedures 

tailored to the individual's needs is used achieve 

excellent cosmetic results.

Cosmeceuticals

Cosmeceuticals (or alternatively, cosmaceuticals) 

are topical cosmeticpharmaceutical hybrids 

intended to enhance the beauty through 

ingredients that provide additional health-related 

function or benefit. They are applied topically as 

cosmetics, but contain ingredients that influence 

the skin's biological function.There is a huge 

market of time tested products to improve the skin 

related issues like pigmentation, scars and 

photodamage along with signs of aging. Many 

clients prefer this modality of treatment as it is 

home based. 

Cosmetic eyelid and facial surgery  or Oculofacial 

surgery , is without doubt the most rapidly growing 

subdiscipline of ophthalmic plastic surgery. With 

advancement in surgical techniques and increasing 

aesthetic awareness among the patients in recent 

times, it is certainly going to evolve to become an 

essential part of ophthalmic practice. It is essential 

to bear in mind that cosmetic surgery requires 

empathy, awareness of patient's expectations, 

comprehensive patient education and appropriate 

technically skilled surgery with a high benefit to risk 

ratio.
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Ophthalmic plastic surgery is a subspeciality of 

ophthalmology dealing with the disorders of eyelid, 

orbit, socket and lacrimal system. Recent advances in 

this field combine the well founded principles of 

plastic surgery techniques with modern day 

minimally invasive and aesthetically oriented 

approaches. With extended interest into maxillofacial 

surgery, a modern era ophthalmoplastic surgeon has 

stepped into a new specialty of Orbito-Facial Surgery, 

thus reorienting the way we approached various 

conditions, ranging from complicated orbitofacial 

trauma to mid and upper facial aesthetic surgery. On 

yet another challenging front, ophthalmic plastic 

surgeons, with further specialized training have now 

ventured into the field of Ocular Oncology. Today's 

trained ocular oncologists not just aim for globe 

salvation but is making the goal of vision salvation a 

reality. This article aims to highlight the recent 

innovations in the field of ophthalmic plastic surgery 

and its allied specialties of Orbito-Facial surgery, 

Facial Aesthetics and Ocular Oncology.

Eyelid Disorders 

Chemotarsorrhaphy

 The concept of minimally invasive approach has

found its way into oculoplasty in several innovative 

ways. The trend now is to do the conventional 

procedures with minimal intervention. For example, 

a simple tarsorrhaphy has been a time tested 

procedure for corneal protection in conditions like 

neurotrophic keratitis and corneal exposure and is 

usually done as a temporary procedure.  Conventional 

tarsorrhaphy involves minor surgery on the eyelids 

and can cause considerable eyelid scarring at times. 

Injection of botulinum toxin into the levator muscle 

achieves the purpose of corneal protection  by 

temporarily inducing ptosis, the underlying 

mechanism being chemodenervation. The procedure 

is often named as 'chemotarsorrhaphy'. A simple 

modification of the technique of giving the injection 
 more anteriorly prevents the unwanted superior gaze

palsy yet retaining the effect on the levator muscle 
1(Fig. 1).

Orbicularis  Myectomy for  Essential  

Blepharospasm

Botulinum toxin has been the treatment of choice for 

benign essential blepharospasm, a condition of 

involuntary spasmodic eyelid closure, potentially 

blinding the patient. However, high cost of the 

botulinum toxin and need for repeated injections is 

prohibitive for many patients to continue with the 

treatment. Orbicularis myectomy, a surgical 

procedure for removing part of the orbicularis oculi 

muscle can reduce the intensity of spasm and 

requirement for botulinum toxin considerably. 

Modifying the age old procedure of total myectomy 

and doing a limited myectomy has reduced the 

potential complications associated with this 
2procedure. 

Botulinum Toxin for the Management of Upper 

Eyelid Retraction 

Upper eyelid retraction in thyroid eye disease is 

cosmetically disfiguring and is usually corrected by 

the surgical procedure of levator recession. However, 

the disease activity has to subside before any definite 

surgery can be undertaken. Till such, a small dose of 
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Fig. 1 : Botulinum toxin chemotarsorrhaphy. Herpetic 

corneal ulcer in a 10 year old girl (Fig. 1a). Anterior levator 

chemodenervation performed with 10U botulinum toxin 

(Fig. 1b). Complete ptosis after 1 week of injection (Fig. 1c) 

with preserved superior rectus function (Fig. 1d)
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botulinum toxin into the levator-muller muscle 

complex can reduce the retraction, thereby providing 

temporary improvement.

Intralesional 5-FU Injection for Chalazion

Chalazion, a common inflammatory eyelid 

lipogranuloma, is most commonly managed with 

incision and curettage. More recently, intralesional 

steroid injection has been found to cause resolution of 
3the lesion.  Intralesional injection of 5-fluorouracil, 

an antifibrotic agent has also been reported to cause 

resolution of chalazion and avoids the side effects 

associated with steroid injection, such as steroid 

deposits and steroid induced glaucoma.

Allograft for Cicatricial Ectropion in 

Congenital Icthyosis

Congenital icthyosis and other generalized cicatrizing 

skin disorders are very commonly associated with 

sight threatening cicatricial ectropion. Full thickness 

skin grafting remains the treatment of choice for 

cicatricial ectropion. Harvesting a healthy skin 

autograft might not be possible in icthyosis patients 

due to the generalized skin involvement. Parental 

skin allograft can be a viable option for correction of 
4eyelid malposition in these conditions (Fig. 2). 

Eyelid Gold Weight Implant for 

Lagophthalmos:

Eyelid loading with gold weight has become a 

Preferred treatment for upper eyelid retraction and 

5lagophthalmos following facial palsy.  However, in 

temporary cases such as Bells palsy, Hyaluronic Acid 

filler injection can provide a viable non-surgical office 
6procedure to improve lagophthalmos.   For lower lid 

retraction, a vertical lengthening of the lower eyelid 

with retractor release combined with fat-pearl 

grafting is a new procedure instead of classical lateral 

tarsal strip procedure which induce more tissue 

trauma.

Small Incision Suture Sling

Amblyopia is often seen in patients with severe 

Congenital ptosis which obstructs the visual axis or 

induces astigmatism. Ptosis correction for amblyopia 

prevention at a young age is an often a temporary 

procedure and a modified sling surgery (small incision 

suture sling) whereby the suture is entirely tracked 

along a suborbicular plane through small needle stabs 

(avoiding forehead scars) may be a desirable 

adaptation (Fig. 3).

Silicone Sling for Ptosis Correction:

Fascia lata has been considered the gold standard 

sling material for the correction of severe ptosis. 

However, harvesting the fascia lata is a time 

consuming procedure and requires surgery at a 

second site. The flexibility of the Silicone sling 

material, reduced post operative lagophthalmos, and 

less operative time have made it a preferred material 

for correction of congenital severe ptosis with poor 

levator function. Being highly flexible, adjustable and 

reversible, it is also ideal for cases that may need 

Fig. 2 : Maternal skin allograft for cicatricial ectropion in 
congenital icthyosis. Cicatricial ectropion and left exposure 
keratopathy in a 6 month old infant (Fig. 2a). Full thickness 
maternal skin allograft in situ (Fig. 2b). Six month post 
operative photograph showing correction of ectropion (Fig. 
2c) and adequate correction of lagophthalmos at 1 year 
follow up (Fig. 2d).

Fig. 3 : Single incision suture sling. Single stab incision given above 

eyebrow (Fig. 3a), and suture sling passed subcutaneously (Fig. 3b) 

and tightened (Fig. 3c) to achieve desired ptosis correction without 

leaving any visible forehead scar (Fig. 3d).



postoperative adjustment, those with poor Bells 

phenomenon, and increased risk of corneal exposure 

such as chronic progressive external ophthalmoplegia 
7(Fig. 4). 

Orbital Disorders

Compressive optic neuropathy not responding to 

systemic steroids in thyroid eye disease and cosmetic 

disfigurement due to severe proptosis are indications 

for orbital decompression surgery. Classical orbital 

decompression procedures using neurosurgical or 

inferomedial Caldwell- Luc approach had high rate of 

complications. Deep lateral decompression debulks 

the posterior part of lateral wall and now provides an 

adequately extended posterior orbital volume with 

minimal disturbance of ocular motility and 
8alignment. 

Several patients prefer orbital decompression for 

pure cosmetic reasons, such as to correct unilateral 

proptosis of thyroid etiology, or even non-thyroid 

causes of globe prominence such as unilateral high 
9myopia.  Removal of fat from the orbit through a 

small transconjunctival incision can sufficiently 

reduce the orbital volume and reduce the globe 

prominence in these cases.

Socket Disorders

Orbitopalpebral cysts are usually associated with a 

maldeveloped globe and these patients usually have a 

poor visual prognosis. Cosmetic rehabilitation of 

these eyes requires excision or aspiration of the cyst to 

allow space for prosthesis. Surgical cyst excision often 

leaves behind a contracted socket as an unwanted 

sequel to surgery and for this reason, aspiration of 

cyst is preferred. However, simple cyst aspiration is 

frequently associated with recurrences and use of a 

Sclerosing agent like ethanolamaine oleate helps to 
 10reduce the recurrences (Fig. 5).

Prosthetic management of congenital anopthalmic 

socket is often a challenge for both the ocularist and 

oculoplasty surgeon. Hydrogel self expanding socket 

expanders have been introduced recently for 

management of these difficult cases and holds 

considerable promise over conventional socket 

expansion attempted with graduated conformers for 
 11 these patients (Fig 6).
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Fig. 6 : Management of congenital anophthalmos with hydrogel 

socket expander. Left congenital clinical anophthalmos in a 8 

month old child (Fig. 6a). Hemispherical hydrogel socket 

expander secured with sutures before insertion into socket 

(Fig. 6b). Adequately expanded socket with a custom prosthesis 

in situ at 2 year follow up (Fig. 6).

Fig. 5 : Management of orbitopalpebral cyst (Fig. 5a) with 
ethanolamine oleate sclerotherapy. Ultrasound B-scan 
showing a ill developed globe with no visual potential (Fig. 
5b). Cyst fluid aspirated and ethanolamine oleate injected 
within the cavity through same needle (Fig. 5c). Post 
operative photographs showing optimum cosmesis with a 
custom prosthesis in situ  (Fig. 5d).

Fig. 4 : Intra-operative photographs (Fig. 4a and 4b) of use of 
silicone sling for correction of congenital ptosis. Preoperative 
(Fig. 4c) and postoperative (Fig. 4d) photographs of a patient 
of chronic progressive external ophthalmoplegia with 
bilateral ptosis corrected  with silicone sling.



Lacrimal System Disorders

In spite of meticulous suturing, maintaining 

postoperative canalicular patency is an issue in cases 

of canalicular injuries. Self retaining silicone stents 

(Mini-Monoka) have reduced the surgical time and 

improved the post operative canalicular patency rates 
12(Fig. 7).  Endonasal dacryocystorhinostomy has 

evolved as a viable alternative to conventional 

dacryocystorhinostomy. However, a higher failure 

rate due to occlusion of osteotomy site has been a 

drawback. Use of hydrogel stents to maintain patency 

of the ostium is a recent and promising development 
 13in this field.

Facial Aesthetics 

Concept of Aging

Recent understanding has challenged some of the 

concepts associated with the process of aging. Triad of  

bony changes, loss of soft tissue volume and elasticity 
14leads to age related effects.  Newer rejuvenation 

therapies incorporate volume replacement and 

redistribution of soft tissues in addition to skin 
15 excision and tightening. Soft tissue fillers (and 

sometimes autologous fat) are used extensively now 

for rejuvenating the aged periorbital tissues and the 

mid face. Autologous fat injection has also been used 

as an adjunct to orbital volume replacement for 

Correction of superior sulcus deformity in cases of 

anophthalmic socket (Fig. 8).  Hyaluronic acid is now 

used for non surgical correction of eyelid retraction 

and congenital eyelid anomalies like entropion, 
16microblepheron etc. and provides good results.

Browlift

A classical linear forehead browlift incision just above 

the brow leaves an unsightly scar. A zig-zag forehead 

incision hidden in one of the forehead crease in th 

elderly patients is more cosmetically acceptable (Fig. 

9). In young patients, endoscopic brow lift is the 

surgery of choice as all it needs is a small vertical 

incision hidden within the hairline.

Blepharoplasty

Conventional blepharoplasty surgery involving 

excision of lower eyelid skin may leave the patient 

dissatisfied due to unwanted eyelid retraction and 

scarring. Better understanding of the anatomy of the 

Eyelid-complex has led to the newer concepts of fat 

preservation, repositioning and a more conservative 

skin and muscle excision. Transconjunctival hidden 

incision is now preferred over skin incision for lower 

lid blepharoplasty.

Ocular Oncology

Until recently, enucleation had been the 

mainstay treatment for many ocular tumors. 

New concepts like high dose chemotherapy, 

brachytherapy and neoadjuvant chemotherapy 

have provided eye and vision conserving 

treatment options. Current protocol based 

Fig. 7: Mini-Monoka monocanalicular lacrimal intubation 
stent used for correction of canalicular laceration.

Fig. 8 : Autologous fat injection for correction of superior 
sulcus deformity. Left anophthalmic socket with residual deep 
superior with an orbital implant in situ (Fig. 8a). Autologous 
fat harvested from abdominal wall for injection (Fig. 8b). Post 
operative photograph showing a full superior sulcus (Fig. 8c).

Fig. 9 : Direct browlift thorough zig-zag forehead incision 
(Fig. 9a, 9b). Preoperative (Fig. 9c) and postoperative (Fig. 
9d) photograph of a patient with brow ptosis managed by 
direct browlift with incision hidden in one of the forehead 
crease.
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management strategies have significantly 

reduced the mortality and morbidity associated 

with ocular tumors. Innovations like periocular 

chemotherapy and transpupillary thermotherapy 

have made vision salvage a reality, especially in 
17cases of retinoblastoma.

In patients with eyelid sebaceous gland 

carcinoma, surgical excision remains the 

treatment of choice. But advanced cases with 

regional  lymph node metastasis  require 

extensive surgery and are associated with high 

m o r b i d i t y  a n d  m o r t a l i t y.  N e o a d j u v a n t  

chemotherapy for locally advanced tumors 

provide shrinkage of the tumor and avoid 

extensive procedures such as exenteration and 
18radical neck lymph node dissection (Fig 10). 

Lacrimal gland adenoid cystic carcinoma is one of the 

most highly malignant orbital tumors. Despite extensive 

local treatment, this tumor is associated with high rate of 

distant metastasis and tumor related mortality. Current 

understanding of the pathophysiology of tumor growth 

and dissemination and the concept of tumor doubling 

time has shown that distant metastasis would have 

already taken place by the time the primary tumor is 

detected. Hence, the management has now focused on 

systemic micrometastasis to prevent mortality. The 

current management protocol for these tumors involves 

routine use of neoadjuvant and adjuvant chemotherapy 

along with aggressive local tumor control by surgical 

excision and external beam radiotherapy.

Distant metastasis and tumor related mortality. Current 

understanding of the pathophysiology of tumor growth 

and dissemination and the concept of tumor doubling 

time has shown that distant metastasis would have 

already taken place by the time the primary tumor is 

detected. Hence, the management has now focused on 

systemic micrometastasis to prevent mortality. The 

current management protocol for these tumors involves 

routine use of neoadjuvant and adjuvant chemotherapy 

along with aggressive local tumor control by surgical 

excision and external beam radiotherapy.

Conclusion

Ophthalmic plastic surgery had long being considered as 

one of the minor branches of ophthalmology. However 

the recent innovations have made it evolve into a self-

sustaining specialty by itself. Combining the 

microsurgical skills of ophthalmology with surgical skills 

of plastic surgery, the scope of this specialty now 

encompasses much beyond the eye and ventures into the 

exciting field of orbitofacial surgery and facial aesthetics 

as well. The recent advances in this field, combined with 

the expanding horizons have opened up an immense 

scope for research and training. Fellowship training and 

research opportunities in this field are in increasing 

demand in India and many institutions are now offering 

full fledged, structured training curriculum in 

ophthalmic plastic surgery. With increased recognition of 

full potential of this specialty, ophthalmic plastic surgery 

holds immense promise to be the favored ophthalmic 

subspecialty of tomorrow. 
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