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 G Relevance. The endoresection of the choroidal melanoma (CM) is carried out from its top to the base 
with the formation of surgical coloboma within the healthy choroid visible in the operating microscope, 
which does not guarantee the absence of residual tumor cells in it at the microscopic level. Excision of 
the choroid with a large amount of healthy tissues leads to a risk of unnecessary resection of function-
ally significant tissues with corresponding loss of vision, especially in juxtapapillary and paramacular 
localization of CM. Purpose:©to develop a method to increase the radicality of endovitreal removal of the 
choroidal melanoma while achieving the maximum functional result. Material© and© methods. At the 
basis of the “radical and sparing” endovitreal removal of CM lays the principle of micrographic Mohs-
surgery used in the treatment of skin cancer. When CM of paramacular localization is mushroom-shaped, 
the tumor peak often hangs over the macular zone and prevents its visualization and does not allow to 
determine true boundaries of the CM base in this area. In this situation, it is possible to carry out an 
endoresection of CM under video endoscopic control. Results. According to the proposed method, 3 pa-
tients were operated: 2 men and 1 woman. All patients in the pre-operative period had exudative retinal 
detachment, in 1 of them it was vesicular. For the maximum period of observation, all 3 patients are alive, 
in none of them metastatic lesions and tumor recurrence were detected. All eyes have been preserved. 
The best corrected visual acuity was: in patient No 1 – 0.3; in patient No 2 – 0.4; in patient No 3 – 0.1. 
Conclusion.© The proposed treatment method makes possible to carry out the most radical endovitreal 
removal of CM, which at the same time is sparing for functionally significant healthy surrounding tissues 
with a decrease in intra- and postoperative complications.
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Dear readers,
The manuscript “Radical and organ-sparing endovitreal removal of choroidal mela-

noma” by A.A. Yarovoy, I.M. Gorshkov, E.N. Korobova, and B.A. Yarovaya, which is going 
to be published in the current issue in the discussion section, caused much discussion. 
Considering the ambiguous opinions of experts and various approaches to treatment, we 
have accepted the article for publication when we received the agreement from the re-
viewer and authors. The authors believe that the reviewer's comments “are not completely 
objective because of the prejudice against the proposed method.” We are interested in the 
opinion of ophthalmic oncologists regarding local resection of melanoma. What do you 
think about this? We are ready to continue the discussion in our journal.

We are awaiting your Letters to the Editor.
Sincerely,

Editor in Chief Yu.S. Astakhov
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 G Актуальность. Эндорезекцию меланомы хориоидеи (МХ) осуществляют от её вершины к ос-
нованию с формированием хирургической колобомы в пределах видимой в операционный микро-
скоп здоровой сосудистой оболочки, что не гарантирует в ней отсутствия остаточных опухолевых 
клеток на микроскопическом уровне. Иссечение сосудистой оболочки с большим запасом здоровых 
тканей приводит к риску излишней резекции функционально значимых тканей с соответствующей 
потерей предметного зрения, особенно при юкстапапиллярной и парамакулярной локализации МХ. 
Цель©— разработать способ повышения радикальности эндовитреального удаления МХ при одно-
временном достижении максимального функционального результата. Материал©и©методы.©В ос-
нове «радикального и щадящего» эндовитреального удаления МХ лежит принцип микрографической 
хирургии Мохса, используемый при лечении рака кожи. При МХ грибовидной формы с парамакуляр-
ной локализацией нередко вершина МХ нависает над макулярной зоной, мешает её визуализации и 
не позволяет определить истинную границу основания МХ в этой зоне. В данной ситуации возможно 
провести эндорезекцию МХ под видеоэндоскопическим контролем. Результаты. По предложен-
ному способу прооперировано трое пациентов: 2 мужчины и 1 женщина. У всех пациентов в доопе-
рационном периоде имелась экссудативная отслойка сетчатки, у 1 из них она была пузыревидной. 
На максимальный срок наблюдения все трое пациентов живы, ни у одного из них метастазов и реци-
дивов МХ выявлено не было, у всех пациентов глаза были сохранены, максимальная корригируемая 
острота зрения составила: у пациента № 1 — 0,3; у пациента № 2 — 0,4; у пациента № 3 — 0,1. 
Заключение. Предложенный способ лечения позволяет провести максимально радикальное и при 
этом щадящее (со снижением интра- и послеоперационных осложнений) для функционально значи-
мых здоровых окружающих тканей эндовитреальное удаление МХ.

 G Ключевые©слова: меланома хориоидеи; эндорезекция; эндоскоп; хирургическая колобома; гистология.

intrOductiOn
Choroidal melanoma (CHM) is an intraocular ma-

lignant tumor of melanocyte origin arising from the 
choroid. It accounts for 85% of all intraocular tumors 
and is characterized by a progressive course with a 
high risk of vision loss and an extremely poor progno-
sis for patient survival. The CHM incidence reaches 
6–7 cases per 1 million population per year [5].

Until the mid-20th century, enucleation remained 
the main treatment for CHM, although it has a crip-
pling effect. In 1978, Zimmerman et al. [16] doubted 
the feasibility of enucleation as a primary treatment 
option for CHM. Their study facilitated the develop-
ment of organ-sparing techniques for treating CHM, 
including brachytherapy (BT), local tumor removal, 
proton therapy, stereotactic radiotherapy, and trans-
pupillary thermotherapy. Despite such a variety of 

treatment options, CHM therapy remains challeng-
ing because, to date, no optimal treatment has been 
found. Treatment of juxtapapillary and paramacular 
CHMs appears particularly difficult.

In recent decades, surgeons have performed endo-
vitreal removal of CHM as an alternative to enucle-
ation and radiotherapy. This method was developed 
by Linnik [2] and, then, further optimized by oth-
ers [1, 3, 4, 6, 8, 9, 13]. Damato [8] introduced the 
term “endoresection,” which currently is more wide-
spread. Endovitreal removal of CHM can be used as a 
primary [7–15] or secondary [1, 3, 6] treatment after 
radiotherapy. Radiotherapy for paramacular and jux-
tapapillary CHMs with large height and small diam-
eter is associated with a high risk of severe postradia-
tion complications and vision loss. Current treatment 
strategies aim to preserve the eye (for cosmetic pur-
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poses) and visual functions as a main factor determin-
ing the quality of life. Therefore, CHM endoresection 
can be considered as a primary treatment.

The main principles of surgical treatment for 
cancer are radicalism, ablastics, and antiblastics. In 
ophthalmic practice, compliance with these principles 
often is very difficult due to the small size of the 
eyeball and its structures and the need to preserve 
visual functions.

Currently, endovitreal removal of CHM is per-
formed through the pars plana of the ciliary body using 
20–25 gauge (G) vitreoretinal instruments. The tumor 
is resected from its top to the base with the creation of 
a surgical coloboma within the healthy choroid, visible 
with operating microscope. However, this technique 
does not guarantee the complete removal of residual 
tumor cells from the choroid and, therefore, poses a 
risk of local recurrence and CHM metastasis [9, 11]. 
Excision of the choroid with a large margin of healthy 
tissue increases the risk of unnecessary removal of 
eloquent tissue and visual function loss, particularly 
in juxtapapillary and paramacular tumors.

Our aim was to increase the radicality of endovit-
real CHM removal along with achieving maximum 
functional results.

materials and methOds
The indications for surgery were tumor 

height (h) ≥ 6 mm, maximum tumor base dia-
meter (MDTB) < 17 mm, intraocular hemorrhage 
impeding visual tumor control, large tumors re-
stricting preservation of visual functions and associ-
ated with a high risk of postradiation complications, 
equatorial or retroequatorial tumor location, and one 
functioning eye affected by tumor. All the patients 
underwent brachytherapy after primary CHM en-
doresection. All the study participants were informed 
about the details of treatment and provided written 
informed consent for surgery.

Preoperative examination included evaluation of 
best-corrected visual acuity (BCVA), intraocular 
pressure (IOP) measurement, ocular biomicroscopy, 
indirect fundus ophthalmoscopy, A- and B-scanning 
to determine maximum tumor height and MDTB, 
fundus photography, optical coherence tomogra-
phy (OCT), fluorescein angiography of the fundus 
vessels, and CT of the orbit. Additionally, all patients 
underwent ultrasound/magnetic resonance imag-
ing (MRI) of the liver and chest x-ray/CT to identify 
possible metastases.

No patient had metastasis at the time of surgery.
Surgery© technique. The first step was subtotal 

vitrectomy using standard 25G technology. After 

removing the vitreous, we performed complete tam-
ponade of the vitreous cavity with perfluorodecalin 
by replacing the liquid with perfluoroorganic com-
pounds (PFOC). Then, we performed diathermoco-
agulation of the retina and choroid around the CHM 
base visualized using an operating microscope. Thus, 
we created temporary ocular hypertension with IOP 
up to 50 mm Hg. Then, we performed retinotomy 
on the diathermocoagulation border with subsequent 
retinectomy of the area above the tumor. A vitreotome 
was used to remove CHM from the top to the base. 
We used a cutting rate of 2000 cuts/min to remove 
the portion of CHM facing the periphery of the fun-
dus and 5000 cuts/min to remove the portion located 
closer to the fovea and optic disc (OD). To maintain 
ocular hypertension, we added PFOC when nec-
essary. After CHM removal, we excised a narrow 
(1 mm) strip of surrounding tissues along the pe-
rimeter of the created surgical coloboma and sent it to 
the laboratory for histologic (cytologic) examination. 
Then, we performed additional excision of a narrow 
layer of surrounding tissue in two areas (Fig. 1): (1) 
surrounding tissues located closer to the macular 
area and optic disk (0.5 mm), and (2) surrounding 
tissue from the peripheral portions (1 mm). These 
tissue samples were marked according to their ori-
gin and sent to the laboratory for cito examination. 
Normal IOP was restored by partial PFOC removal. 
If no tumor cells were found in both specimens, we 
performed endolaser coagulation using a laser (wave-
length, 532 nm; power, 150–250 mW) along the 
edge of the coloboma (for retinopexy) and along the 
surface of the scleral bed. Subsequently, we replaced 
PFOC with gas, which was later replaced with sili-
cone oil. During the next stage, we performed BT 
by anchoring a β-applicator with ruthenium-106 to 
the episclera on the projection of surgical coloboma. 
The minimum absorbed radiation dose for the inner 
surface of the sclera was 150 Gy.

If tumor cells had been detected in at least one 
tissue specimen, we additionally excised a narrow 
layer of surrounding tissues in the corresponding 
area and sent it for histologic (cytologic) examina-
tion. This procedure was repeated until no CHM cells 
were detected in the sample. Surgery was completed 
as described above.

In the case of mushroom-shaped paramacular 
CHM, the top of the tumor often overhangs its base, 
thereby impeding its visualization and preventing de-
termination of the true border of the CHM base in 
this area. In this case, we recommend performing 
retinal and choroid diathermocoagulation as follows: 
the first stage should include diathermocoagulation of 
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Fig. 1.  Schema of endoresection of choroidal melanoma by area: 
1 – central area 0,5 mm wide; 2 – peripheral area 
1,0 mm wide

Рис. 1.  Схема эндорезекции меланомы хориоидеи по зонам: 
1 — центральная зона шириной 0,5 мм; 2 — пери-
ферическая зона шириной 1 мм
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2
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Fig. 2.  Diathermocoagulation of the retina and the choroid 
with endoscopic control: 1 – diathermic endocoagula-
tor; 2 – endoscope; 3 – choroidal melanoma

Рис. 2.  Диатермокоагуляция сетчатки и сосудистой обо-
лочки под эндоскопическим контролем: 1 — диа-
термический эндокоагулятор; 2 — эндоскоп;  
3 — меланома хориоидеи

Fig. 3.  Fundus photos before and after primary endoresection of the choroidal melanoma: а – before treatment; b – 18 months after 
treatment

Рис. 3.  Фотографии глазного дна до и после первичной эндорезекции меланомы хориоидеи: а — до лечения; b — через 18 мес.

a b

the retina and choroid around the MCH base borders 
that are visible with operating microscope. Then, an 
additional port should be installed through the pars 
plana of the ciliary body. This port is used to intro-
duce the ophthalmic endoscope tip, which is brought to 
the MCH base border, invisible with operating micro-
scope. Then, endoscope-controlled diathermocoagula-
tion of the retina and choroid is performed around the 
CHM base (Fig. 2). Other stages of primary CHM 
endoresection are conducted as described above.

All the participants underwent postoperative oph-
thalmologic examinations every 3 months and screen-
ing for metastasis, including liver ultrasound/MRI, 
every 6 months and lung CT scans once a year.

results and discussiOn
Patient characteristics. Three patients (two men 

and one woman) underwent surgery via the aforemen-

tioned technique. Table 1 provides detailed patient 
information.

All patients were diagnosed preoperatively with 
exudative retinal detachment (one had bullous de-
tachment).

Anatomic and functional results. We preserved 
eyes in all the three patients. The best-corrected vi-
sual acuity at the latest visit was 0.3, 0.4, and 0.1 
in patients 1–3, respectively (Fig. 3).

Surgical complications. During the postopera-
tive period, one patient had cystoid macular edema, 
which can be attributed to a close location of the 
surgical coloboma margin and choroid to the macu-
lar area. Three to six months postoperatively, all pa-
tients underwent phacoemulsification with intraocular 
lens (IOL) implantation and silicone removal.

Histologic and chromosomal analysis. Histo-
logic analysis of tissue from the main CHM focus 



in Order Of discussiOn / В порядке дискуссии

G OphthalmOlOgy JOurnal.  2018;11(3) eISSN 2412-5423

61

Patients Sex Age Tumor location 
h (tumor height), 

mm 
L (tumor base), 

mm
Follow-up, months 

Visual acuity 
before treatment 

Upper temporal, 
1 male 31 Paramacular 8.7 12.6 12 0.2
2 female 59 Lower 6.2 9 18 0.3
3 male 55 Paramacular, lower temporal 9.8 11.3 15 0.01

Table 1 / Таблица 1

Clinical characteristics of patients
Клиническая характеристика пациентов

demonstrated a mixed-cell tumor in one patient and 
spindle cell tumors in two. Histologic evaluation of 
the resection margin showed no tumor cells. Cytoge-
netic testing demonstrated chromosome 3 monosomy 
in one patient (25%–30%).

Local recurrence, metastases, and death rate. 
By the latest follow-up visits, all the patients were 
alive; none had metastasis or CHM recurrence.

CHM endoresection using an ophthalmic endo-
scopic system for diathermocoagulation of the retina 
and choroid was tested on five enucleated eyes with 
stage T3-4N0M0 CHM, when the top of the tumor 
overhung its base. Using an endoscope, we visual-
ized the border of the tumor base in all eyes and 
performed diathermocoagulation along this border. 
We also preserved the fovea during additional excision 
of a 0.5-mm strip of adjacent tissue in all five cases. 
Histologic examination demonstrated no tumor cells 
in adjacent tissue.

cOnclusiOn
Our method allows for maximum possible endovit-

real removal of CHM along with preserving adjacent 
healthy tissue and decreasing the number of intra- 
and postoperative complications. This technique can 
be used as an alternative to radiotherapy in patients 
with juxtapapillary and paramacular CHMs to en-
sure preservation of visual functions. Since our study 
has few participants and a relatively short follow-up, 
further patient recruitment and longer follow-up are 
needed.
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