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ABSTRACT.

Purpose: A distinct pattern of granulomatous anterior uveitis, with white

anterior chamber (AC) granuloma, has been reported in certain endemic areas.

The aim of this work was to compare the outcome of conservative treatment to

surgical intervention for the treatment of large AC granulomas presenting with

moderate–severe anterior uveitis. The secondary outcome is ultrasound biomi-

croscopy (UBM) characterization of AC granulomas.

Methods: This is a prospective randomized interventional study including 41 eyes

of 39 patients with active AC granuloma ≥3 mm (flare& cells ≥ +2). Patients were
randomly assigned to either conservative treatment in the form of topical

prednisolone and cycloplegic drops with orbital floor (transseptal) injection of

Triamcinolone acetonide (20 eyes) or surgery in the form of granuloma excision

and AC wash (21 eyes). As a perioperative care, topical steroids and cycloplegic

drops were given few days before surgery and tapered gradually over 6 weeks.

Patients were followed up at first day, 2 weeks, 1 and 3 months.

Results: Thirty-seven patients were males, and 2 were females

(13.0 � 3.5 years). After 2 weeks, disappearance/healing of granuloma was

achieved in 20 eyes in the surgical group versus 2 eyes in the conservative group

(p < 0.0001). This effect was maintained throughout the follow-up period, for the

surgical group and reached up to 70%, for the medical group. At every follow-up,

BCVA was better in the surgical group, but this was only statistically significant

at 1 and 3 months. The granuloma appeared as a homogenous hyperreflective

lesion in examined eyes (16 eyes of 15 patients).

Conclusion: Surgical treatment of large granulomas leads to a more complete

and rapid resolution of inflammation.
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Introduction

Causes of uveitis in children vary
greatly according to geographic, envi-
ronmental and socioeconomic factors
(Tugal-Tutkun et al. 1996; Pezz 1996).
A distinct pattern of granulomatous
anterior uveitis, with white anterior

chamber granuloma, has been reported
in certain endemic areas. It almost
always affects children in rural areas
after exposure to canal water (Rathi-
nam et al. 2002; Amin et al. 2016).

Several attempts have been made to
identify the aetiology of such lesions. A

molecular evidence of digenetic trema-
tode has been reported as a cause of
such peculiar inflammation in recent
studies (Rathinam et al. 2012; Arya
et al. 2016; Amin et al. 2017; Amin
et al. 2019).

Being localized to certain endemic
areas namely Egypt and India, data on
modes of treatment of anterior cham-
ber granuloma are scarce. Such
patients were treated with topical or
systemic corticosteroids or both with
variable success rates (Rathinam et al.
2002). Surgical excision of large gran-
ulomas has been tried with favourable
response (Rathinam et al. 2002; Amin
et al. 2019).

This study aimed to compare the
effect of medical treatment (topical
corticosteroids and cycloplegics with
orbital floor injection of corticos-
teroids) to surgical excision of the
granuloma and anterior chamber wash
with a pre- and postoperative topical
corticosteroids and cycloplegics. The
secondary outcome is ultrasound
biomicroscopy (UBM) characteriza-
tion of AC granulomas.

Patients and methods

This is a randomized, interventional
and prospective clinical trial that took
place from July 2017 to February 2019
at the Ophthalmology Department in
Fayoum University Hospitals, Fayoum
Governorate in Upper Egypt. The
study followed the declarations of
Helsinki and was approved by Fayoum
University Hospital ethics committee.
A written informed consent was signed
by all patients or their guardians.
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The study included 41 eyes of 39
patients, presenting with anterior
chamber granuloma. Patients were
recruited from uveitis subspecialty clin-
ics in Fayoum University Hospitals.

Patients were included, if they had
active anterior segment granuloma
≥3 mm with the presence of flare and
cells ≥ +2 according to the Standard-
ized Uveitis Nomenclature (SUN) clas-
sification (Jabs et al. 2005). Patients
with inactive or healed granuloma were
excluded. Active granuloma appears as
a whitish fluffy mass projecting into
anterior chamber, while inactive or
healed granuloma appears as retro-
corneal scar that might be vascularized
(Fig. 2). Similarly, patients with a
known cause of uveitis or associated
systemic granulomatous disease were
excluded so as to include only patients
with anterior chamber granuloma due
to presumed trematodal infection.
Patients with previous ocular surgery
or trauma or incomplete follow-up
(3 months) were not included, as well.

Thorough medical history was taken
from each patient, with special focus
on place of residence, associated sys-
temic disease, history of trauma and
exposure to canal water.

All patients were subjected to full
ophthalmological examination includ-
ing best corrected visual acuity (BCVA)
using Snellen’s chart that was converted
to LogMAR for statistical analysis,
anterior segment examination with slit
lamp, intraocular pressure (IOP) mea-
surement using Goldmann applanation
tonometry and posterior segment exam-
ination with indirect ophthalmoscopy
and slit lamp biomicroscopy in conjunc-
tion with a non-contact +90 dioptre
fundus lens. Grading of anterior cham-
ber flare and cells was done using SUN
classification.

As a routine, chest X-ray, intrader-
mal injection of purified protein deriva-
tive (PPD), complete blood picture and
erythrocyte sedimentation rate were
done for all patients. Other investiga-
tions were done as guided by the
clinical presentation.

In an attempt to better understand
the pathology of such lesions and
whether they extend into ciliary body,
ultrasound biomicroscopy (UBM) has
been done in 16 eyes of 15 patients.

Patients were randomly assigned to
either conservative treatment (group
A) or surgical treatment (group B).
Randomization was done using closed

envelopes. Patients in group A received
topical treatment in the form of pred-
nisolone acetate 1% eye drops (5
drops/day to be tapered gradually
according to improvement) and cyclo-
plegics in the form of cyclopentolate
hydrochloride 1% (3 drops/day) with
orbital floor (transseptal) injection of
1 ml Triamcinolone acetonide 40mg/
ml. Mean age of patients in group A
was 13.5 � 4.6 years. With adequate
explanation of procedure and reassur-
ance, the process of injection went
smoothly without the need for general
anaesthesia in any patient. First, 2
drops of topical anaesthetic such as
benoxinate hydrochloride 0.4% were
instilled with 10 min apart and the
lower eyelid skin was cleaned with
antiseptic agent. Then, a 2-ml syringe
with 25-gauge needle was inserted
through the skin, at approximately
the junction of the outer third and
inner two-thirds of the lower orbital
rim, entering close to the bony margin.

Patients in group B underwent gran-
uloma excision and anterior chamber
wash. Under general anaesthesia and
complete aseptic precautions, the ante-
rior chamber granuloma was manipu-
lated using ophthalmic viscoelastic
device and was either excised by oph-
thalmic micro-surgical knife, Vannas
scissors, capsulorrhexis forceps or aspi-
rated with a 25-gauge needle, and then,
irrigation aspiration of the anterior
chamber was done (Fig. 1).

As a perioperative care, topical
prednisolone acetate 1% q.i.d and
cyclopentolate hydrochloride 1%
drops t.i.d were given few days before
surgery and tapered gradually over 6-
week duration postoperatively.

All patients were followed up at the
first day postinjection or postoperative,
after 2 weeks, one month and three
months. Non-healing or recurrence of
the granuloma and/or intraocular
inflammation, occurrence of complica-
tions was looked for at each visit.

Statistical analysis

The collected data were organized,
tabulated and statistically analysed
using SPSS software statistical com-
puter package version 18 (SPSS Inc,
USA). For quantitative data, the mean,
median, standard deviation (SD) and
range were calculated. Mann–Whitney
U-test was used as a test of significance
to compare between patients who were
treated by medical and surgical as
regards BCV. Qualitative data were
presented as number and percentages,
and chi-square (v2) was used as a test
of significance. For interpretation of
results of tests of significance, signifi-
cance was adopted at p ≤ 0.05.

Results

Forty-one eyes of 39 patients, present-
ing with anterior chamber granuloma,
were included in the study. Thirty-
seven patients were males, and two
were females with mean age
13.5 � 4.6 years and 13.5 � 4 years
in groups A and B, respectively. All
patients had positive history of canal
water exposure. Results of all medical
investigations were irrelevant, except
for eosinophilia that was reported in
eight patients. Mean total leucocytic
count was 8.95 � 2.1 9 103/µl, and
eosinophils were 4% � 2%. The mean

(A) (B)

Fig. 1. Surgical removal of anterior chamber granuloma. (A) Removal of the granuloma by

capsulorhexis forceps. (B) Injection of viscoelastic material to detach the granuloma from its

attachment to the iris root.
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preoperative BCVA was 0.58 � 0.19
and 0.60 � 0.16 (LogMAR) in groups
A and B, respectively, p-value 1.000.

In both groups, the anterior cham-
ber granuloma was found at 6 o’clock
position in 38 eyes (92.6%). The pre-
senting position of the granuloma was
variable with 2 eyes presenting at 3
o’clock, one at 12 o’clock and two
patients each having 2 granulomas in
the affected eye (Fig. 2).

Epidemiological and ocular findings
are summarized in Table 1.

Ultrasound biomicroscopy (UBM)
was done for 16 eyes of 15 patients.
The anterior chamber granuloma
appeared in all eyes as a homogenous
hyperreflective lesion with the corre-
sponding quadrants of angle occluded
due to peripheral anterior synechia.
(Fig. 3) In both eyes of one patient, a
well-circumscribed mass with a hyper-
echogenic border and central hypoe-
chogenicity could be detected in ciliary
body as well (Fig. 4).

After randomization, 20 eyes were
subject to medical treatment and 21
eyes were surgically treated. At each
point of follow-up, the surgical group
showed a statistically significant
improvement when compared to

medical group as regards resolution of
inflammation and disappearance of
granuloma as shown in Tables 2 and
3. None of the patients, in either group,
experienced worsening of inflammation
(according to SUN classification) (Jabs
et al. 2005) or recurrence of granuloma
or increase in IOP throughout the
follow-up period. Four patients in
group B developed intraoperative min-
imal hyphema that resolved few days
postoperatively.

Two patients had bilateral granulo-
mas. In one patient, both eyes were
treated surgically, while the two eyes of
the other patient (having bilateral cil-
iary body granuloma as well) were
assigned to different groups. In the
former, both eyes showed similar
responses in the form of complete
resolution of inflammation and disap-
pearance of granuloma at 2 weeks
postoperative, and similarly the surgi-
cally treated eye of the latter. The
medically treated eye of the second
patient showed slightly longer course
with resolution of inflammation and
disappearance of granuloma after
1 month.

Two eyes presented with posterior
segment complications which were
optic disc oedema and vitritis. Optic
disc oedema usually occurs secondary
to anterior uveitis due to diffusion of
inflammatory mediators posteriorly.
This eye was randomly assigned to
AC wash and showed good response.
Vitritis occurred in one eye, which may
be due to involvement of ciliary body
in the course of disease. This eye
responded well to medical treatment
as it is well known that periocular
steroid is one of stepladder approaches
in patients with intermediate uveitis.

Best corrected visual acuity (BCVA)
was better in the surgical group when
compared to the medical group at each
follow-up visit, but this difference was

statistically significant only at the first
and third month (0.09 versus 0.21 and
0.07 versus 0.17, respectively), p-value
0.001 (Fig. 5).

Discussion

Anterior chamber granuloma, referred
to as pearl-like ocular granuloma
(Amin et al. 2017), is a common cause
of uveitis in Egyptian children living
alongside the River Nile. The River
Nile is the main source of water supply
in Egypt. It seems that the disease
shows a predilection towards paediatric
eyes causing the characteristic single or
multiple anterior chamber nodules with
anterior uveitis. Some of anterior
chamber granulomas are big enough
to be recognized with naked eye in
most of the cases and were the main
concern irritating the parents (Amin
et al. 2017).

This study aimed to compare the
effect of medical treatment (topical
corticosteroids and cycloplegics with
orbital floor injection of corticos-
teroids) to surgical excision of the
granuloma and anterior chamber wash
with a pre- and postoperative topical
corticosteroids and cycloplegics.

This study included 39 patients, of
which 37 were males, all with previous
history of bathing in canal water.
Children, in agricultural areas along-
side the river, are used to bathing in
canal waters in summer. Lesions were
almost always recognized in young
boys, as girls in these localities are
not allowed to bathe or play in canal
waters due to the conservative nature
of the countryside. Similarly, other
studies in both India and Egypt have
reported that the majority of patients
with anterior chamber granuloma were
males and all were reporting bathing in
local canal waters (Rathinam et al.
2002; Arya et al. 2016; Amin et al.
2017; Amin et al. 2019).

The disease appears to be endemic in
Egypt with a broad distribution along
the river Valley and Delta. Amin et al.
(2016) in a recent epidemiologic study,
reported that cases of paediatric para-
sitic anterior chamber granulomas
from Egypt represent 34.8% of paedi-
atric uveitis cases in their study popu-
lation. A recent study, that was
conducted in AbouelReesh Children
Hospital, a tertiary referral hospital in
Cairo, during the period from January
2015 to July 2017 pointed out that the

Fig. 2. A patient with 2 granulomas, one at 6

o’clock with retrocorneal scar and the other

one at 12 o’clock.

Table 1. Epidemiological and ocular findings in patients with anterior chamber granuloma.

Medical group

(N = 20 eyes, 19 patients)

Surgical group

(N = 21 eyes, 20 patients) p-Value

Age (yrs); mean, SD 13.5, 4.6 13.5, 4 0.986

Sex; N (%)

Female 1 (5.3%) 1 (5%) 1.000

Male 18 (94.7%) 19 (95%)

BCVA LogMAR; mean, SD 0.58, 0.19 0.60, 0.16 0.661

Anterior chamber

Cells + 2 4 (20%) 7 (33.3%) 0.341

Cells + 3 16 (80%) 14 (66.6)
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most common cause of uveitis during
this period was idiopathic (35.7%)
followed by anterior chamber

granuloma (28.3%) and juvenile idio-
pathic arthritis (27.6%) (Shahin et al.,
unpublished data).

The majority of our patients pre-
sented with inferior anterior chamber
granuloma. Unlike other studies, we
have not encountered patients with
either lid or subconjunctival nodules.
(Rathinam et al. 2002; Arya et al. 2016;
Amin et al. 2017) Amin and colleagues
reported that complications at presen-
tation, such as cataract, glaucoma,
corectopia, phthisis or retrocorneal
scarring, were present in 16% of their
study eyes. (Amin et al. 2017). On the
contrary, only 10% of eyes in our study
presented with complications such as
cataract, posterior synechia, corneal
scarring and elevated optic nerve head.
This may be attributed to their long
study period in comparison with ours.

The anterior chamber granuloma
appeared in UBM as a homogenous
hyperreflective lesion. Ultrasound
biomicroscopy (UBM) has shown
extension of granuloma in ciliary body
of both eyes in one patient. This might
explain the vitreous infiltration found
in some eyes with anterior chamber
granulomas. Ultrasound biomi-
croscopy (UBM) helps to better under-
stand the pathogenesis of the ocular
lesions as it gives access to structures
that cannot be visualized otherwise.

Several attempts have been made to
determine the cause of such nodules. In
2016, Arya and his colleagues in India
showed that 13 out of the 42 granu-
loma samples tested were positive for
trematode DNA using real-time poly-
merase chain reaction (PCR) (Arya
2016). Similarly, in a recent study by
Amin and associates, PCR detected the
presence of digenic trematode DNA in
six out of 14 surgically removed nod-
ules (42.8%) (Amin et al. 2017).

Reviewing the literature, only few
studies, concerning treatment of such
nodules, were found. It is worth to note
that similar granulomas were identified
in a series of Brazilian children from
Amazonia after exposure to canalwater.
Favourable response to steroids has
been detected in 78% of these cases,
while 22% needed surgical excision of
the granuloma. Most of the Brazilian
children were having either subconjunc-
tival or scleral nodules, and only 13%
were having anterior chamber nodules.
TheBrazilian authors presumed that the
causative organism is a fungus and not
trematode as they found in some biopsy
samples, subconjunctival inflammation
surrounding a large, thick-walled,
spherical foreign bodies consistent with

Fig. 3. UBM picture showing a large homogenous hyperreflective lesion in anterior chamber

occluding the angle.

Fig. 4. UBM picture showing a large homogenous lesion with hyperechogenic border in ciliary

body behind iris. (White arrows).

Table 2. Outcome of both groups at follow-up visits as regards resolution of inflammation.

Medical (20 eyes)

N, (%)

Surgical (21 eyes)

N, (%) p-Value

1st day

+0.5 1 5.0% 20 95.2% <0.0001*
+1 15 75.0% 1 4.8%

+2 4 20.0% 0 0.0%

2 weeks

0 16 80.0% 21 100.0% 0.048*
+0.5 4 20.0% 0 0.0%

1 month

0 16 80.0% 21 100.0% 0.048*
+0.5 4 20.0% 0 0.0%

3 months

0 16 80.0% 21 100.0% 0.048*
+0.5 4 20.0% 0 0.0%

* Statistically significant, chi-square (v2) test.
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adiaconidia of Emmonsia sp. Fungus
(Mendes et al. 2009). Since tuberculosis
is an endemic disease, such childrenwere
misdiagnosed as having systemic tuber-
culosis and were treated with antituber-
culosis agents without success
(Rajamohan. 1998).

Various theories have been postu-
lated about the pathogenesis of ocular
lesions. Thus, the use of antiparasitic
drugs and the value of praziquantel
treatment in these cases is still debat-
able as these medications are known to
act on biochemical metabolic pathways
in adult flukes, while some authors
believe that the granuloma appears to
be reactive to residual larval debris
(Rajamohan et al. 1998; Rathinam
et al. 2002; Amin et al. 2017). However,

more recently, antiparasitic drugs were
reported to be effective for small gran-
ulomas, as authors reported that 90%
of their patients were positive for
bilharziasis antibodies. They believe
that ocular lesions might be due to
direct damage from the trematode itself
or indirectly by toxic products or
ectopic parasitism of the pre-adult or
adult stages (Elnokrashy et al. 2019).

Eosinophilia is usually most pro-
nounced early in infection, coinciding
with the larval migration in tissues, and
then slowly decreases over time
(O’Connell & Nutman. 2015) This
might explain that only 8 patients in
our study were having eosinophilia.

Our study design was based on
randomization on contrary to both

Rathinam and coworkers & Amin
and associates’ studies. Rathinam and
coworkers in 2002 selected the mode of
treatment according to the size of
granuloma. They showed that nodules
smaller than 3 mm showed favourable
response to topical and/or systemic
steroid treatment, while larger nodules
required surgical excision. Moreover,
they showed that there is no role of
antituberculous or antifungal treat-
ment in those cases. Amin and associ-
ates managed their patients according
to a severity scoring system. A total of
116 eyes were identified as having low-
grade disease (score < 5) and were
started on oral and topical steroid
therapy, while those with severity
scores ≥ 5 (58 eyes) at presentation
were advised for surgical excision of
the anterior chamber granulomas
(Amin et al. 2019). Surgical treatment
appears to be curative and similarly
medical treatment showed favourable
response in those with scores <5. (Amin
et al. 2019) In aforementioned studies,
the authors used topical � systemic
steroids (1 mg/kg) as a medical treat-
ment. In our patients, we have not used
systemic steroids at all due to known
side-effects in this vulnerable age
group. Alternatively, we have used
regional steroids which might explain
less favourable response to medical
treatment in our study.

In our study, 95.2% of those who
were surgically treated showed com-
plete resolution of inflammation and
disappearance of granuloma after
2 weeks postoperatively and this was
maintained throughout the follow-up
period. The remaining 4.8% (one eye)
was having a huge granuloma that was
attached to the back of cornea and
accordingly complete removal was dif-
ficult. On the other side, disappearance
of granuloma was achieved in 5% only
of those who were medically treated in
the first 2 weeks and reached up to
15% at 3 months, while the majority
55% achieved resolution of inflamma-
tion and healing of granuloma (leaving
a retrocorneal membrane) at the end of
follow-up period. Moreover, patients
who were surgically treated achieved
better BCVA when compared to those
who received medical treatment. No
postoperative complications were
encountered apart from minimal intra-
operative hyphema that was detected in
four cases and was spontaneously
resolved. None of the patients, in either

Table 3. Outcome of both groups at follow-up visits as regards healing of granuloma.

Medical (20 eyes)

N, (%)

Surgical (21 eyes)

N, (%) p-Value

1st day

Disappeared 1 5% 20 95.2% <0.0001‡

Healed granuloma† 1 5% 0 0.0%

Persistent granuloma 18 90% 1 4.8%

2 weeks

Disappeared 1 5% 20 95.2% <0.0001‡

Healed granuloma 1 5% 0 0.0%

Persistent granuloma 18 90% 1 4.8%

1 month

Disappeared 3 15% 20 95.2% <0.0001‡

Healed granuloma 3 15% 0 0.0%

Persistent granuloma 14 70% 1 4.8%

3 months

Disappeared 3 15.0% 20 95.2% <0.0001‡

Healed granuloma 11 55.0% 1 4.8%

Persistent granuloma 6 30.0% 0 0.0%

† Healed granuloma (a granuloma that has been transformed into a retrocorneal membrane) and

improved inflammation according to SUN classification.
‡ Statistically significant, chi-square (v2) test.

Fig. 5. Best corrected visual acuity (BCVA) of two groups at follow-up visits (LogMAR).

*statistically significant, Mann–Whitney U-test.
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group, experienced worsening of
inflammation (according to SUN clas-
sification) (Jabs et al. 2005) or recur-
rence of granuloma or increase in IOP
throughout the follow-up period. We
suggest that surgical treatment is a safe
option and might be better than med-
ical treatment for large granulomas
presenting with moderate-to-severe
anterior uveitis, as regard to resolution
of granuloma, inflammation and speed
of recovery post-treatment.

It is worth noting that despite the
faster and higher rate of resolution
with surgery, it is still an invasive
procedure that requires general anaes-
thesia and carries risks of complica-
tions.

In our study, patients were recruited
from nearby governorates, namely
Giza, Fayoum and Beni Suef which
represent the northern part of Upper
Egypt; this is considered a major lim-
itation. We have missed patients from
other governorates alongside the River
Nile. Thereby, multicenter studies
including patients from all over the
Nile Valley and Delta are required.
However, being a prospective random-
ized study is considered a point of
strength. Moreover, it is the first study,
as far as we know, to describe UBM
findings of anterior chamber nodules.

In conclusion, our study suggests
that surgical treatment of anterior
chamber granuloma ≥3 mm is curative
and safe; however, preventive measures
need to be implicated. Public health
education and the awareness of known
hazards of exposure to canal waters

should be raised especially in endemic
areas.
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