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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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<> 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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<> AxmyansvrHocme. DHJOpe3eKHio MeJaHoMbl Xopronaen (MX) ocyllecTBASIOT OT €& BepUInHbl K OC-
HOBaHMIO ¢ POPMHUPOBAHHEM XHPYpPrHUeCKOH KOJOOOMBI B Mpejesax BUAUMONH B OMepalHOHHBIH MHKPO-
CKOIl 3JI0POBOi COCYIUCTOH 06OJIOUKH, UTO HE TapaHTHPYeT B HEH OTCYTCTBUS OCTATOYHBIX OMYXOJEBBIX
KJIETOK Ha MHKpOCKOTMUecKoM ypoBHe. Mcceuenne cocynuctoit 060J0UKH ¢ GOJBIITUM 3a1aCOM 3JI0POBBIX
TKaHEeH MPUBOAMUT K PUCKY M3JIMIIHENH pPe3eKUHH PYHKIMOHAJBHO 3HAYMMbIX TKaHEH C COOTBETCTRYIOLIEH
norepel NpeMeTHOro 3peHHus, 0CO6EHHO MPH IOKCTANATHJIIAPHON U apaMakyJisgpHoil Jokaausanuun MX.
Ileas — paspa6oTaTh crocob MOBBILIEHUS paaUKaJbHOCTH SHAOBUTpeasbHOro yaanenus MX npu ojnHo-
BPEMEHHOM JIOCTHKEHUHM MaKCHMaJbHOTO (PyHKIIMOHAJbHOTrO pedyibrata. Mamepuaa u memodet. B oc-
HOBE «PaJIiKaJJbHOTO U 11aI111er0» SHA0BUTpeasbHOro yaaaeHuss MX JieKUT MPUHIIUT MUKporpaduiecKoi
XUpYypruu Moxca, UCroJib3yeMblil pH JiedeHnn paka KoxH. [Ippu MX rpu6oBuaHOH (hOpMBI ¢ TapaMaKyJsip-
HOH JoKaJsin3alueil HepeJKo BepiinHa MX HaBucaeT HaJl MaKyJsipHOH 30HOMH, MellaeT eé BU3yasu3alluu u
He MO3BOJISIET OMPEJENNUTh UCTHHHYIO TpaHuIly ocHoBaHUs M X B 3Toll 30He. B 1aHHO#I cuTyallil BO3MOXKHO
npoBecTH 3HAOpe3eKknio MX 1Mo BUACOIHIOCKOTTMUECKUM KOHTpoJeM. Pesyavmamet. 1o npenioxeH-
HOMY croco0y MPoonepupoBaHO TPOE MALMEHTOB: 2 MYyKUMHbBI U | »KeHIIIMHA. Y BCeX MalHEeHTOB B JI00Me-
pallMOHHOM TepHoJie UMeJlach IKCCYJaTHBHAS OTCJIOWKA CEeTUaTKH, y 1 U3 HUX oHA Oblaa Mmy3blpeBHIHOM.
Ha makcumasnbHbl# cpok HabJ110/IeHH s BCe TPOe MallMeHTOB »KUBbI, HU Y OJIHOT0 U3 HUX METacTa30B U pelH-
nuBoB M X BbIsiBJIEHO He OblJI0, Y BCEX MAllMEHTOB Ty1a3a OblJ1M COXpaHEeHbl, MAKCHMaJbHas KOppUrHpyeMas
ocTpora 3peHust coctapuJaa: y nauuenta Ne 1 — 0,3; y mauuenta Ne 2 — 0,4; y nauuenta Ne 3 — 0,1.
3axkarouenue. [1penyioKeHHbINH croco6 JeueHns MO03BOJIAET MPOBECTH MAKCHMAJIbHO PajiuKaJbHOE U MPH
STOM Hlafgiiee (Co CHUKEHHEM MHTPA- U MOCJeoNepallMOHHbIX 0CJ0KHEHUH) 1151 (PYHKIIHOHAJBHO 3HAUH-
MBIX 3I0POBBIX OKPYKalOUIMX TKaHEH 3HAOBUTpeasibHOe ynaseHne MX.

<> Karouesoie caosa: venanoma XOpHOHIEH; SHIOPE3CKILHST; SHIOCKOIT; XUPYyprudecKast K0JIOOOMA; THCTOJIOTHS.

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 | 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

al
E

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
(I 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 (I mm). These
tissue samples were marked according to their ori-
gin and sent to the laboratory for cifo 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 B-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:
| — central area 0,5 mm wide; 2 — peripheral area
1,0 mm wide

Puc.1. Cxema sHI0pe3eKIIHH MeJAaHOMBI XOPHOUIEH T10 30HAM:

| — uenrtpasbHas 3oHa wupuHoil 0,5 MM; 2 — mepu-
(heprueckasi 30Ha WHPUHOH | MM

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-

Fig. 2.

Diathermocoagulation of the retina and the choroid
with endoscopic control: / — diathermic endocoagula-
tor; 2 — endoscope; 3 — choroidal melanoma

Puc. 2. [TuarepmokoaryJ/siiiusi CeTyaTKM M COCYAMCTOH 000-
JIOUKH TOJI SHAOCKONHUYECKUM KOHTpoJieM: | — nua-
TEePMHUUECKHH  HIO0KOAryJsitop; 2 —  39HJOCKOI,
3 — MeJslaHOMa XOPHOHEH

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

Fig. 3.
treatment

b

Fundus photos before and after primary endoresection of the choroidal melanoma: a — before treatment; & — 18 months after

Puc.3. dororpacun riazHoro jaHa 10 U 1ocJie NepBUYHON SHI0PE3eKLHH MeJaHOMbI XOPHOUIEH: @ — J10 JledeHust; b — uepes 18 mec.
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Table 1/ Tabmmuya 1

Clinical characteristics of patients
KnuHuyeckan xapakTepucTHKa nauueHToB

ml
E

. . h (tumor height), | L (tumor base), Visual acuit
Patients Sex Age Tumor location ( mm ant ( mm ) Follow-up, months before treatmgnt
Upper temporal,
1 male 31 Paramacular 8.7 12.6 12 0.2
female 59 Lower 6.2 9 18 0.3
3 male 55 Paramacular, lower temporal 9.8 1.3 15 0.01

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 T3-4NOMO 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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