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SUMMARY

Purpose: To determine clinical and ultrasound correlation of
secondary implantation iris and anterior chamber cysts, reported
after trauma or intraocular surgeries.

Patients and Methods: Retrospective study of ultrasonographic
biomicroscopy examinations (UBM Model 840 - Humphrey Instru-
ments, USA, equipped with a50 MHz transducer, utilizingimmersion
technique), performed from August 1994 to July 1997 at the Ocular
Ultrasound Section, UNIFESP-EPM.

Results: In a total of 1,669 UBM examinations, 8 cases of secondary
epithelial implantation cysts were found, among them 3 after trauma
(2 presenting as a white lesion, whose anatomopathological sections
showed concentric lamellae of keratin; another with penetrating
ocular trauma presenting a lesion with hypodense content) and 5
cases after intraocular surgery (post-extracapsular extraction, 3
cases; post-penetrating corneal graft, 2 cases). On UBM, secondary
implantation cysts wereidentified as unilaterallesions, with hypodense
content (with particles in suspension, or epithelial cells) or disposed
in concentric hyperreflective lamellae (keratin). In all the cases of
hypodense content (6), delamination of iris stroma was observed, an
informationunavailable by other methods. Utilizing UBM examina-
tion, postoperative evaluation was performed in 2 cases (1 submitted
tosurgicalremoval, another to laser cystotomy) or serial examination
if clinical observation was decided.

Conclusion:UBM examination was able to differentiate the type of
anterior chamber epithelialization (cystic, solid and sheet-like forms),
to detect associated lesions indicating the most appropriate treatment,
its results when performed, and its follow-up.

Keywords: Ultrasound biomicroscopy; Secondary iris cyst; Epithelial downgrowth of
anterior chamber.

INTRODUCTION

Pathologic epithelialization of the anterior segment may occur weeks,
months or years after perforating trauma or intraocular surgery, mainly
cataract extraction. Epithelialization occurs in the form of cystic or sheet-
like downgrowth "2,

Cysts may stem from skin implantation, connective epithelium * or cells
deriving from hair follicles, usually due to the presence of cilia after
perforations *3, or after ophthalmic surgeries. Usually they appear on the iris
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and do not require excision, unless they cause permanent
inflammation, uncontrollable glaucoma, endothelial decompen-
sation or vision decrease.

Incidence of all forms of anterior chamber epithelializa-
tion ranges from 0.11% (in 8,062 eyes submitted to
extraction °) to 16% (in enucleated eyes, previously
submitted to cataract surgery’). This incidence is decreasing
because of advances in surgical techniques 2. At present,
anterior chamber epithelialization is considered a rare
pathology but itstillis of interest to researchers, mainly due
to its controversial management.

Diagnosis is usually established by biomicroscopy, im-
mersion ultrasound or anatomopathological examination -
the latter after surgical resection which is not performed in
all cases. Ultrasound biomicroscopy (UBM), a method
utilizing high frequency ultrasound (50 MHz) and high
resolution (approximately 20 pm), but little penetration
(approximately 5 mm) emerged as a propedeutic method for
the examination of the anterior segment of the eyeball and its
use has been described in different pathologies 3 °.

PURPOSE

The purpose is to present and describe the findings of ultra-
sound biomicroscopy (UBM) in eyes which showed epithelial
invasion of the anterior chamber with presence of iris cysts.

PATIENTS AND METHODS

A retrospective study was performed through survey of data
from the ultrasound biomicroscopy files of the Ultrasound Sector
of the Department of Ophthalmology, encompassing the period
from August 10, 1.994 to July 31, 1997, that is, 35 months.

Examinations were performed using the Ultrasound Bio-
microscope® (UBM Model 840, Humphrey Instruments,
USA) with an approximately 50 MHz frequency transducer,
under local anesthesia. After instillation of a drop of tetracy-
cline plus phenylephrine eyedrops (Anesthetic Oculum®,
Allergan-Frumtost Sdo Paulo), a small cube made of transpa-
rent material was placed between the eyelids, with the patient
in dorsal decubitus, and filled with a viscoelastic substance
(2% methylcellulose solution®, Ophthalmos, Sdo Paulo)
according to the immersion technique described by Pavlin °.
The images were recorded and measurements and impressions
could be performed afterwards with subsequent description.

RESULTS

In the studied period 1,669 UBM examinations were per-
formed, with eight cases of anterior chamber cysts after its
epithelial invasion. Four patients were males and four, fema-
les. Aged ranged from 8 to 77 years.

The cysts were unilateral. In four patients the right eye was

Table 1. Summary of the cases with clinical and ultrasound biomicroscopy (UBM) aspects of secondary
epithelial downgrowth iris cysts of anterior chamber

1 8 Post-trauma 1. Epithelial pearl cyst RE;
2. Flat anterior chamber at 11 h;
2 67 Post-PCT 1. Translucentepithelial cyst RE;
2. Flat anterior chamber at 6 h;
3 16 Post-trauma 1. Translucent epithelial cyst LE;
4 23 Post-PCT 1. Translucid epithelial cyst LE;
5 54 post-trauma 1. Translucentepithelial cyst RE;
2. Ruptured lens;
3. Corneal edema;
6 68 Post- ECE 1. Translucentepl’(hehalcys’tRE .
7 19 Post-ECE 1. Epithelial pear/ cyst LE;
8 77 Post-ECE 1. Translucent epithelvial'cysst '
h = affected hour meridian; AC = anterior chamber.

RE = right eye; LE = left eye; PCT = penetrating cornealtransplant ECE= extracapsular extraction; A = measure of height of lesion; B = measure of Iesnon base;

Multilamellar content with arrangement of concentri
fibers with variable reflectiveness, and measures of: B
_50mmxA 30mm

'? vatehmAc > 55 mm;

Thick and hyperreflective wall, w1thhypodense content
and partlcles in suspenSIon

Th|n hyperreflecnve wall, with homogenous content,
denser close to the anterior lens face (suspicion of
cortical mass), present at 10 to 2 h;

Thick hyperreflective wall, with hypoder "e content,
___ occupying region at 9 o1

Muiltilamellar content, and concentric fiber arrange-
ment, of variable reflectiveness; measure A = 3.55
mm of meridians at 5 to 8 h; corneal leukoma at 6 h
(previous perforating trauma)

Thick hyperreflective wall, with hyp
Joccupying region at 11 to 3 h; measu
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affected and in four the left eye. All patients presented a
history of previous surgical trauma, either alone or associated
with previous penetrating trauma.

As shown in Table 1, the cases were classified according to
cause of lesion, clinical aspect (slit lamp biomicroscopy) and
characteristics of the lesions on UBM.

Clinical case 1 patient was submitted to surgical cyst
excision associated with sectorial iridectomy. Anatomopatho-
logical examination of the specimen showed, on macroscopy,
a whitish cystic structure corresponding to a pearl cyst. And,

Fig. 1-Photograph, using a slitlamp, showing a secondary implantation
cyst in the iris, with whitish coloring, touching the posterior face of the
cornea from 10 to 12 h, and associated with the presence of a cilium in
the anterior chamber (resting on the iris at 9-10 h). 1A. Ultrasound
biomicroscopy (UBM). Note the iris in contact with the cornea (c) (small
arrow), and the cystic lesion with hyperreflective content, arranged in
concentric multi-lamellae (large arrows), corresponding to keratin.
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on microscopy, the surface of the cystic lesion consisted of
stratified squamous epithelium with little keratinization, con-
taining in the lumen desquamative epithelial cells in several
stages of degeneration, with keratin lamellae. Anatomopatho-
logical diagnosis was intraepithelial inclusion cyst.

Clinical case 4 patient, with a diagnosis of secondary iris
cysts after penetrating corneal graft (Table 1), had a history of
previous photoablation with YAG laser and relapse after 6
months. At the time of examination, the complaint was ocular
hyperemia and foreign body sensation, indicating inflamma-
tory activity. The performed procedure was laser cystotomy
(Nd:YAG laser 20 pulses, 4 mJ, causing a 3 mm defect on the
cyst wall through the central part of the cornea) with
subsequent photocoagulation using an argon laser (200 mW
strength, 100 um sight, 0.1 s duration, 10 pulses) in order to
induce retraction of the cyst. Immediately after the treatment,
a UBM examination was performed revealing reduction in the
dimensions (height = 1.95 mm) with retraction of the wall and
identification of the opening made at cystotomy (Fig. 2B).
After 6 months, presenting the same complaints, relapse was
observed on ophthalmological examination and a new laser
treatment was indicated and carried out: cystotomy (Nd:Yag
laser, 40 pulses, 4 mJ, causing a circular defect with a dia—
meter of approximately 5 mm, on the cyst wall through the
central area of the cornea), and subsequent application of
argon laser (200 mW strength, 100 um sight, 0.1 s duration, 20
pulses). There was no relapse of the lesion up to date.

In all cases of translucent epithelial cyst (six cases), pre-
sence of delamination of iris stroma caused by the lesion was
observed (Fig. 3).

DISCUSSION

Iris and anterior chamber cysts may be primary or secon-
dary. The former are congenital, a consequence of a defect in
the neuroectodermal development of the iris or ciliary body
leading to the separation between two epithelial layers and
formation of a serous content between them '°. They may be
single or multiple, with a preferential topography at the pupil
border or at the inferior temporal region of the iridociliary
sulcus, with an anterior projection and therefore, in most
cases, not being observed without midriasis '"!2. They tend to
remain silent or grow slowly and rarely cause complications.

The secondary cysts stem from skin implantation, connec-
tive or corneal epithelium 3 or from cells deriving from hair
follicles (of cilia) in the anterior chamber * 5, introduced by
penetrating trauma or intraocular ophthalmological surgeries
of the anterior segment.

It is considered a rare pathology. Our statistics of eight
cases (0.48%) in 1,669 UBM examinations performed over a
period of 35 months was due to this being a Reference Service.
In addition it should be emphasized that this recent ultrasound
modality is usually required for the assessment of cystic
lesions affecting the anterior segment. According to the litera-



Ultrasound biomicroscopy and secondary epithelial downgrowth cysts of anterior chamber

ture, the incidence of all forms of epithelialization of the
anterior chamber ranges from 0.08-0.11% in 8,062 eyes sub-
mitted to extraction® (on establishing the clinical diagnosis) to
16% (on anatomopathological examination of enucleated
eyes), previously submitted to cataract surgery !. The inciden-
ce is decreasing due to advances in surgical technique 2.
These lesions, on biomicroscopic examination, may ap-
pear as grayish pearly formations, called pearl cysts, deriving
from the hair follicle, or may appear as cystic lesions with a
translucent content (if their origin is the protective epithelium,
cornea or conjunctiva). They may be isolated, implanted in the
iris stroma or sometimes appearing free in the anterior cham-
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ber or even connected to a badly coapted traumatic or surgical
wound '+ ''. Downgrowth may be slow and, if clinically
asymptomatic, they do not require treatment > ''. When cau-
sing decrease in visual acuity?, intraocular inflammation with
hypopyon 3, isolated glaucoma or associated with corneal
decompensation, they must be treated.

In the literature, a series of procedures are proposed,
starting with cryotherapy !, cauterization, injection of scle-
rosing substances, photocoagulation (argon laser) or photo-
ablation (Nd:YAG laser) alone or associated with previous
puncture of the content, or even surgical excision of the
whole lesion!**!!. The treatment described as being the most
definitive would be surgical excision with the previous use
argon laser (500 pum sight, 0.2 s duration and 700-1400 mW
strength). Another cited modality is cystotomy or photoabla-
tion by YAG laser 2, although relapses of these lesions in
cystic or even flat form, due to dispersion of epithelial cells
within the cyst are described 2. In order to decrease this risk,
it is recommended to aspirate the cyst content with an insulin
needle, under local anesthesia, prior to argon laser or pho-
toablation.

Ultrasound biomicroscopy (UBM) is a high resolution
method used to determine anatomical relationships and abnor-
malities of the in the cornea, iris, anterior chamber, posterior
chamber, ciliary body, angle structures, zonules and in the
postoperative period of intraocular surgeries affecting the

Fig. 2 - Photograph, using a slit lamp, showing a secondary implantation cyst in the iris, post-corneal graft, brown coloring, translucent, whose

wall makes contact with the posterior face of the cornea at 3 to 6 h. 2A. UBM where the echos referring to the cornea (c), a thin-walled, hyperreflective

cystic lesion (arrow) with hypodense content (*) can be seen in contact with the anterior face of the lens (cr) and passing the midline of the pupli

area (visual axis), with a height = 3.57 mm. 2B. After treatment (with YAG laser and subsequently argon laser), there was a retraction of the cyst
wall and decrease in helght = 1.95 mm.
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anterior segment ¥, This method has also been important for
the differentiation between cystic lesions and solid iris and
ciliary body tumors °.

In this series it was observed that secondary implantation
cysts were unilateral, single and appeared in eyes with pre-
vious traumas (surgical or not). Through UBM examination it
was observed that these cysts have relatively thick walls and
that their content may be hypodense (translucent) with several
particles in suspension (probably desquamating epithelial
cells) or arranged in hyperreflective concentric layers corres-
ponding to keratin lamellae (cilium in the anterior chamber,
causing implantation of keratin producing stratified squamous
epithelium, according to the anatomopathological examina-
tion). In addition, another UBM finding, related only to cysts
with hypodense content, was iris stroma delamination, an
information not available by other diagnostic means.

Using UBM examination, it was possible to differentiate
these secondary lesions from primary cystic lesions, which, in
turn, are characterized by presenting a thin, highly reflective
wall, with hypodense content, besides having the character of
being multiple and bilateral.

Differentiation between secondary cystic lesions is
important to establish prognosis and management. If the
content of the secondary cyst is hypodense, management is
possibly expectant (if no associated complication indicates
the need for surgery) or laser cystotomy, preferentially asso-
ciated with previous puncture of the content. In the case the

T6¢: § dB/mm

Fig. 3 - Ultrasound biomicroscopy (UBM) of a peripheral section of the an-
terior chamber at the lesion area, where iris stroma delamination close to
the iris root (arrow) constituting the walls of the cyst with hypodense con-
tent (*) can be observed, defining the anterior and posterior corneal echos.
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content presents keratin lamellae, denoting origin in the hair
follicle, management will be to indicate lesion excision.

UBM is also useful in the assessment of the dimensions
and surgical planning of lesion excision. Serial study may be
useful in the follow-up of the cases in which observation was
the option.

We conclude that ultrasound biomicroscopy (UBM), a
noninvasive method, is of great value for the diagnosis of
anterior chamber cystic lesions, differentiating their content
(if hypodense or hyperreflective) and also differentiating
them from solid lesions, such as malign iris or ciliary body
tumors extending to the iris. Since secondary iris and anterior
chamber implantation cysts are rare pathologies and have a
controversial treatment 2, it has been shown that the addi-
tional information provided by UBM examination allows
more precisely to determine management in each particular
case. And the usefulness of UBM in the postoperative
follow-up, assessing effectiveness and possible sequelae,
was also proven.

RESUMO

Objetivos: Determinagdo de correlagdo clinica e ultra-so-
nogrdfica de lesées cisticas de implanta¢do secunddria em
iris e cAmara anterior, referidas apds trauma ou cirurgia
intra-ocular.

Material e Métodos: Estudo retrospectivo de exames de bio-
microscopia ultra-sénica (UBM Modelo 840 - Humphrey
Instruments, EUA, equipado com transdutor de 50 MHz,
utilizando-se a técnica de imersdo), atendidos de agosto de
1994 a julho de 1997 no Setor de Ultra-sonografia Ocular
da UNIFESP-EPM.

Resultados: Dentre 1.669 exames de UBM, foram encon-
trados 8 casos de cistos epiteliais de implanta¢do secundd-
ria, sendo 3 apds trauma (2 sob forma de lesdo amarelo-
esbranquigcada que ao exame andtomo-patolégico demons-
trou conteido de lamelas concéntricas de queratina; outro
com suspeita de trauma penetrante auto-selante com lesdo
de conteudo hipodenso) e 5 apds cirurgia intra-ocular
(pds-facectomia isolada, 3 casos; pds-transplante pene-
trante de cornea, 2 casos). Um dos casos pos-facectomia
extracapsular referia trauma penetrante pregresso. A
UBM, identificaram-se os cistos de implanta¢do secundd-
ria como lesées unilaterais, iinicas, de conteiido hipodenso
(com particulas em suspensdo) ou dispostas em camadas
hiper-refletivas (lamelas de queratina, no caso dos cistos
de aspecto perldceos, cuja origem estd nas células de
foliculo piloso implantado). Em todos os casos de conteido
hipodenso (6) observou-se a delaminacdo do estroma
iriano, informagdo ndo disponivel por meio de outros mé-
todos. Pelo do exame de UBM realizou-se o acompanha-
mento pds-operatorio em 2 casos (1 submetido a exérese
cirdrgica, outro a cistotomia com laser) ou entdo o exame
seriado se decidido pela observagdo clinica.
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Conclusdo: O exame de UBM péde diferenciar os tipos de
epitelizagdo de cdmara anterior (forma cistica ou plana),
detectar lesdes associadas indicando tratamento mais
adequado, e 0 acompanhamento destas lesées apos trata-
mento ou ndo.

Palavras-chave: Biomicroscopia ultra-sonica, Cisto iriano
secundadrio, Epitelizagdo da cdmara anterior.
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