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Abstract
Aim: The article reviews and analyzes the results of treatment of 32 patients with orbital tumors operated in the clinic, neurosurgery until the period from 2015 
till September 2019.

Objective: Coverage of clinical signs and symptoms, histology, diagnostic methods and treatment of patients operated on with orbital tumors during the period 
2015 to 2019. Determination of optimal surgical approach to the tumors with different localization for performing the radical organ-preserving surgery, with 
maximal saving of visual functions, minimization of oculomotor disorders, patient disability.

Materials and methods: We analyzed the clinical cases of 32 patients undergoing treatment in DOKTMO with orbital tumors for the period from 2015 till 
September 2019. Patients were operated on with various approaches - transcutaneous, subconjunctive (without orbitotomy), fronto-orbito-zygomatic, pterional, 
subfrontal (neurosurgical approaches), transmaxillary, transethmoidal (ENT approaches). The choice of surgical approaches were individual. In 2 cases we 
become a backset of tumor growth those are one patient with aggressive adenocarcinoma, after 18 months, leading to orbital exentration and the child, 9 years 
old with rhabdomyosarcoma after non-radical removal of tumors of subconjunctival approach. In all other cases, relapses were not detected, operation were 
organ-preserving oriented.

Conclusion: The results of treatment of patients with tumors directly depend on the choice of radicality tumor removal, which is associated with the choice of 
surgical approach, chemical, radiation treatment in postoperative period depending on the histological response. From our point of view, the most universal 
method for tumor removal with various localizations and sizes is fronto-orbito-zygomatic approach which provides the performance of radical organ-preserving 
operation with maximal vision saving, minimizing oculomotor disorders, disability of the patient, despite its technical complexity for ophthalmologist surgeons. 
In this regard, surgery of orbital tumors is subject to the competence of doctors of related specialties.

Keywords: Orbital tumor; Fronto-orbito-zygomatic approach; Subconjuctive approach; Rrhabdomyosarcoma; Ptosis

Research Article

Introduction
Tumors of the orbit are a common disease among ophthalmic 

pathology - up to 4%. As it turned out, their diagnosis is a big problem 
not only for the ophthalmologist [1,2]. Due to the anatomical 
proximity of the orbit to the cranial cavities and paranasal sinuses 
tumors of the orbit are very diverse, as they can arise from different 
anatomical structures of the orbit. In this regard not only oculists, but 
also ENT- doctors, maxillofacial surgeons and neurosurgeons can be 
involved in the diagnosis establishing and delivery of the surgical care 
of patients with orbital tumors [3,4].

The detection of orbital tumors in the Donetsk region since 
January 2015 has become much higher due to the use of the following 
examination algorithm:

- examination by an ophthalmologist, ENT specialist, 

neurologist;

- Ultrasound of the eye as a screening study;

- CT scan with intravenous contrast, MRI to clarify the 
abundance of the process.

In the article we examined the results of the treatment of 32 
patients operated on by us and performed the analysis of the surgical 
approaches depending on the localization and the nature of the 
process. We have proposed a scheme for determining the choice of 
surgical access, affecting on the radical removal of the tumor while 
maintaining all eye functions [5,6].

Materials and Methods
For the period from 2015 till September 2019, in Donetsk 

Neurosurgergical Clinic, we operated on 32 patients with tumors 
of the orbit of various localization and histostructure. Among the 
patients, 15 men (46.9%) and 17 (53.1%) women aged 2 years to 79 
years. Among them 7 (21.9%) children - 3 boys and 4 girls.

The main symptoms of orbital tumors are: unilateral ptosis, 
exophthalm, diplopia, progressive decrease in vision in one eye, eye 
pain. All patients were examined according to the algorithm above.

According to histological analysis, we distributed the clinical 
cases in the Table 1.

Orbital tumors are various according location:

- associated with the apical part of the orbit;
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- not associated with the apical part of the orbit;

- with intracranial growth,

- with growth in the paranasal sinuses [7].

Depending on the location of the tumor, different surgical 
approaches should be preferred, which is displayed in a Pie chart 1.

3. Approaches without orbitotomy:

- transcutaneous

- transconjuctive.

Transcutaneous tumor removal, without orbitotomy, is the most 
often used by us when the tumor is located on the lower and lower 
medial edge of the orbit. The most often these are vascular tumors. 
We must not forget about filariasis, which can be regarded as a tumor 
of the orbit [10,11].

Woman 64 years old. The disease was taking place about 3 months 
when a painful swelling appeared on the right lower eyelid. Recurrent 
course with periodic edema, redness of the lower eyelid. On CT - soft 
tissue formation along the lower edge of the orbit. Intraoperatively 
was detected helminth in a fibrous capsule (Figure 1).

Child 10 years old. The diagnosis is cavernous angioma of the 
lower edge of the left orbit. The main complaint is pain in the left 
eye during its movement, limitation of the eyeball mobility. There was 
performed the operation - transcutaneous removal of the tumor. The 
histological response is cavernous angioma (Figures 2-4).

Orbit tumors Amount Total
Neuroblastoma 1 32
Dermoidcyst 1  
Fibromyoma 3  
Meningioma 2  
Osteosarcoma 2  
Osteoma 4  
Non-Hodgkinlymphoma 1  
Lymphoma 2  
Rhabdomyosarcoma 2  
Angiofibroma 1  
Plasmacytoma 1  
Carcinoma 3  
Adenocarcinoma 1  
Fibroticdysplasia 1  
Wegener'sgranulomatosis 1  
Basalioma 1  
Hemangiopericytoma 1  
Hemangioma 2  
Filariasis 1  

Table 1: Orbital tumors.

Pie chart 1: Depending on the location of the tumor, different surgical 
approaches should be preferred, which is displayed in a pie chart.

We pay special attention to the selection of the optimal surgical 
approach to minimize the damage of the orbit structures during 
performance of organ-sparing surgery [8,9].

The types of surgical approaches we conditionally divided into 3 
fundamentally different directions:

1. Extracranial approaches:

- lateral orbitotomy,

- transmaxillaryorbitotomy,

- transetmoidal and transsphenoidalorbitotomy.

2. Transcranial approaches:

- frontal-orbital and subfrontal,

- fronto-orbit-zygomatic, -pterional.

Figure 1: Filaria, fibrous capsule (intraoperative picture).

Figure 2: The child is 10 years old. Cavernous angioma. CT scan before 
operation.

Figure 3: Transcutaneous removal of the orbit tumor (intraoperative picture).
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Lateral orbitotomy is used in a limited number of cases, more 
often when the tumor process is in the lateral, upper lateral region of 
the orbit, it is a minimally invasive orbitotomy. However, it requires 
fixation of the bone flap with titanium bridges. It is performed by 
cantotomy [12,13].

The patient is 57 years old. The diagnosis is plasmacytoma with 
damage of the frontal bone, upper lateral walls of the orbit. The main 
complaint is the restriction of the eyeball mobility and pain in the eye. 
The operation was performed - lateral orbitotomy with resection of 
the portion of the lateral wall of the orbit and the part of the frontal 
bone affected by the tumor. After the operation the pain syndrome 
regressed and the mobility of the eyeball was restored (Figures 5 and 6).

the ophthalmological clinics of Ukraine for a tumor of the left 
orbit with subconjunctival access. The histological response is 
rhabdomyosarcoma (Figure 7). Due to lightning-fast relapse, severe 
pain, exophthalmos, progressive visual impairment, the child was re-
operated in the neurosurgery clinic of DOKTMO. In order to radically 
remove the tumor there was chosen the fronto-orbito-zygomatic 
approach (Figure 8) [16,17]. CT scan on the left before operation, 
on the right - after). After the operation regress of exophthalmos and 
pain, movements of the eyeball are full. The histological response is 
rhabdomyosarcoma. The child received a course of chemotherapy 
(Figure 9). No metastasis in the internal organs [18].Figure 4: After the operation. Restored movement of the eyeball, regression 

of pain syndrome.

Figure 5: CT scan before operation.

Figure 6: CT scan before operation.

The histological response is plasmacytoma. She underwent 
specific treatment with an oncohematologist.

Subconjunctival approach by cantotomy: It is a less traumatic 
modern approach, without orbitotomy. It is used to remove the orbital 
tumors of the lower medial and lower lateral location. Not effective 
for the location of the orbital tumors in the area of the intramuscular 
funnel, can be used for open biopsy of a diffuse tumor [14,15].

This child is 6 years old. The girl was operated on in one of 

Figure 7: 15 days after the 1st operation (subconjunctival approach, 
lightning-fast relapse).

Figure 8: CT - Left before operation, right - after operation.

Figure 9: After combined treatment on the 30th day. At the time of writing she 
is receiving further chemotherapy course.

Front-orbit-zygomatic access: Font-orbit-zygomatic access from 
our point of view is ideal, universal for removing orbital tumors with 
various localization: the optic nerve channel, intermuscular funnel, 
lacrimal gland tumors, lateral, lower lateral orbit regions, large diffuse 
tumors with intracranial spread.

Patient has 62 years old. Diplopia, pain, exophthalmos, visual 
impairment. Symptoms increased in the indicated sequence within 1 
year. Patient was operated on with fronto-orbito-zygomatic approach. 
In the postoperative period - regression of the described symptoms. 
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The histological response is angiofibroma (Figures 10-13).

Separately, we provide the tactics of managing patients with 
tumors of the optic nerve. As a rule, these are patients of early 
childhood. In the treatment of such patients we were guided by 
literature data, the experience of foreign colleagues and a little of our 
own experience [19].

Figure 10: Tumor of the right orbit.

Figure 11: Fronto-orbito-zygomatic bone flap.

Figure 12: CT after operation (bone mode) - the bone flap is set on the place, 
fixed with titanium bridges.

Figure 13: CT after operation. The tumor was removed, disposal of the optic 
nervecompression, regression of exophthalmos.

Conservative treatment: It may be warranted because only 21% 
of these patients have tumor progression.

Surgical treatment: It was only by patients with progressive 
ptosis, blind eye, severe pain syndrome or when the expansion of 
the intracranial part of the optic nerve threatens chiasm, there exists 
fears of tumor expansion into the hypothalamus, 3rd ventricle. Fronto-
orbito-zygomatic or pterional approach is used.

Surgery includes resection of the optic nerve from the eyeball, 
within 2 mm of the chiasm. A puncture biopsy of the orbital 
component of the tumor is used to confirm the diagnosis if there 
occurs a progressive loss of vision or significant tumor growth [20].

Radiation therapy: Radiation therapy with using of linear 
accelerator (50 Gy) is the treatment of choice for chiasmal gliomas. 
Radiation therapy does not affect the outcome of the disease, even 
when the tumor involves the hypothalamus and the third ventricle 
in the process (mortality rate: 28%). You can become serious 
complications from the central nervous system.

A child of 3 years. Lightning-fast development of the disease - 
pain, exophthalmos, visionloss, hypothalamic disorders (Figure 14). 

An inoperable tumor of the right optic nerve with involving of 
the eyeball, chiasm and later the thalamic structures of the brain. A 
biopsy was not performed due to the severity of the child's condition 
the transience of the process, the addition of hypothalamic disorders 
most likely glioblastoma. Chemotherapy, the prognosis for life is not 
favorable.

A child of 8 months there exists a glioma of the right optic nerve. 
The main complaint of parents is exophthalmos. Chemotherapy, 
positive dynamics. Currently, the child is 2 years 8 months old. 
Exophthalmos is regressed, vision on the affected eye is preserved. 
The child is underdynamic MRI supervision (Figure 15).

Figure 14: Tumor of the right optic nerve with the involvement of the eyeball, 
thalamic structures.

Figure 15: Child 8 months - glioma of the right optic nerve.
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Conclusion
Tumors of the orbit are common diseases. The main symptoms 

of the orbital tumors are - unilateral ptosis, exophthalmos, diplopia, 
pain syndrome, progressive visual impairment. With the exclusion of 
endocrine pathology, a diagnostic algorithm should be performed to 
identify or exclude the tumors:

- Ultrasound of the eye, as a screening study;

- CT with intravenous contrast, MRI, to clarify the prevalence 
of the process;

- Ophthalmological examination, ENT specialist, neurologist.

The results of the treatment of patients with orbital tumors directly 
depend on the radicalism of the neoplasm removal, which is associated 
with the choice of surgical approach, the use of chemo, radiation 
therapy in the postoperative period, depending on the histological 
response. In our opinion, the most universal method for removing 
orbital tumors of various localization and sizes is fronto-orbito-
zygomatic approach which provides the implementation of radical 
organ-preserving surgery, with the maximum preservation of visual 
function, minimizing oculomotor disturbances, and patient disability, 
despite its technical complexity for surgeons ophthalmologists. In this 
regard, surgery of orbital tumors is a subject to the competence of 
doctors of related specialties.
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