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The prospective randomized controlled clinical trial of
the efficacy and safety of intravitreal Bevacizumab in-
jection in the treatment of macular edema from branch
retinal vein occlusion (Bevacizumab-BRVO study)

Sudawadee Somboonthanakij, M.D.*, Kanin Luangsawang, M.D.**, Piriya
Soomsawad, M.D.*, Umaporn Jittawattanarat, M.D.*, Warapat Wongsawad, M.D.*,
Eakkachai Arayangkoon, M.D.*, Wongsiri Taweebanjongsin, MD*, Vatookarn
Roongpoovapatr, M.D.*, Siwaporn Kittiyanpanya, M.D.", Maytinee Sirimaharaj, M.D.”

Abstract

Purpose: To assess the efficacy and safety of intravitreal Bevacizumab (1.25 mg./0.05 ml) injection compare
to macular grid laser in treatment of macular edema secondary to branch retinal vein occlusion (BRVO).
Design: Prospective randomized controlled clinical trial.

Participants: Patients in Mettapracharak (Watraikhing) Hospital who had visual deterioration for at least
3 months due to macular edema secondary to BRVO.

Intervention: Patients were randomized 1:1 to intravitreal Bevacizumab (1.25 mg/0.05 ml) injection or macu-
lar grid laser. All patients received three monthly intravitreal Bevacizumab injection at the enrolled date, 4"
and 8" week or macular grid laser at enrolled date. Thereafter, the need for retreatment was evaluated every
4 weeks until 36 weeks using best-corrected visual acuity (BCVA) and central retinal thickness (CRT)
measurement.

Outcome Measurement: Primary outcome was the mean change in BCVA at 36" week compare to baseline.
Secondary outcomes were the mean CRT change at 36" week compare to baseline, safety and complica-
tions of intravitreal Bevacizumab injection.

Results: Of 17 eyes from 17 patients (10 in Bevacizumab, 7 in laser), mean BCVA change was 22.1 letters
in Bevacizumab and 9.8 letters in laser group (P = 0.082). Bevacizumab group showed better visual improve-
ment at every visit, with the peak change in the early 8 weeks. Mean reduction of CRT was 203.4 um in
Bavacizumab and 266.7 um in laser group (P = 0.602). No ocular or systemic adverse events within 36 weeks
of study period.

Conclusions: Treatment with intravitreal Bevacizumab injection showed improvement of BCVA, reduction of
CRT and safety in patients with macular edema secondary to BRVO and early treatment was recommended.
Although there was not statistically significant, which likely limited from the small-sized of the study group.
Further study with larger population should demonstrate this difference. Thai J Ophthalmol 2015; July-
December 29(2): 55-65.

Key words: branch retinal vein occlusion, macular edema, Bevacizumab, Avastin
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** Department of Ophthalmology, Faculty of Medicine, Naresuan University
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Inclusion and exclusion criteria of the study

Inclusion and exclusion criteria

Inclusion criteria

> 18 years of age.

Non-ischemic macular edema by fundus fluorescein angiography.

Duration of BRVO > 3 months.

Best Corrected Visual Acuity (BCVA) < 20/40.

CRT > 250 microns in the central subfield or > 300 microns in the inner subfield.

Adequate renal function (glomerular filtration calculated by Cockcroft/Gault formula or measure urine

creatinine clearance > or = to 50 mL/minute).

Exclusion criteria

History of submacular surgery or other surgical intervention for Aged Macular Degeneration (AMD) in the
study eye, glaucoma filtration surgery, corneal transplant surgery or diabetic maculopathy.

Laser photocoagulation (juxtafoveal or extrafoveal) in the study eye within one month preceding baseline.
Extracapsular extraction of cataract or phacoemulsification within three months preceding baseline, or a
history of post-operative complications within the last 12 months preceding baseline in the study eye
(uveitis, cyclitis, etc.).

History of uncontrolled glaucoma in the study eye (defined as intraocular pressure > 25 mmHg despite
treatment with anti-glaucoma medication).

Aphakia with absence of the posterior capsule in the study eye.

Active intraocular inflammation (grade trace or above) in the study eye.

Any active infection involving ocular adnexa including infectious conjunctivitis, keratitis, scleritis,
endophthalmitis, as well as idiopathic or autoimmune associated uveitis in either eye,

Vitreous hemorrhage or history of rhegmatogenous retinal detachment or macular hole (Stage 3 or 4) in
the study eye.

Presence of a retinal pigment epithelial tear involving the macula in the study eye, subfoveal fibrosis or
significant atrophy in the study eye.

Women of childbearing potential not using the contraception method(s) specified in this study (specify),
as well as women who are breastfeeding.

Known sensitivity to study drug(s) or class of study drug(s).

Patients with severe medical condition(s) that in the view of the investigator prohibits participation in the
study (specify as required).

Use of any other investigational agent in the last 30 days.
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Table 2 Schedule of eye examination, investigation and treatment at each visit.

Bevacizumab vs Owk 4wks 8wks 12wks 16 wks 20 wks 24 wks 28 wks 32 wks 36 wks
Macular grid laser

Protocol study

procedures

Vital signs X X X X X X X X X X
Adverse events X X X X X X X X X X
IOP X X X X X X X X X X
BCVA X X X X X X X X X X
Biomicrosopicexam X X X X X X X X X X
Ophthalmoscopy X X X X X X X X X X
OoCT X X X X X X X X X X
FFA X X X X
Bevacizumab1.25 mg  x X X prn prn prn prn prn prn prn
Macular laser X prn prn prn prn prn prn prn prn prn
Serious MedicalEvent  x X X X X X X X X X

Table 3 Retreatment and withheld criteria

Retreatment and Withheld criteria

Retreatment criteria:
e Persisting macular edema.
¢ An increase CRT by > 50 um. from last assessment.

e Drop in VA by 5 letters.

Withheld criteria:
e The CRT is < 230 um.
e Visual acuity remains stable or the patient has had 4 or more treatments and the principle investigator

believes this has produced no benefit.
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Table 4 Patient’s characteristic, best corrected visual acuity (BCVA) and central retinal thickness (CRT) at baseline.

Patient characteristics

Study group

Bevacizumab (n=10) Laser (n=7) ALL(n=17)

Age (yr) (SD) 53.70 (7.03) 60.43 (5.03) 56.47 (6.99)
Sex (%)

Male 6 (60.0%) 2 (28.6%) 8 (47.1%)

Female 4 (40.0%) 5 (71.4%) 9 (52.9%)

Mean BCVA (SD) 16.00 (15.90)

16.29 (11.13) 16.12 (13.74)

Mean CRT (SD) 521.10 (192.02)

558.71 (287.08) 536.59 (228.06)

Table 5 Change of best corrected visual acuity (BCVA), central retinal thickness (CRT) and mean number of

treatment at 36 week

Study group p-Value
Bevacizumab (n=10) Laser (n=7)
Mean BCVA (SD) 22.00 (12.85) 9.83 (12.02) 0.082
Mean CRT (SD) - 203.40 (206.54) - 266.67 (266.22) 0.602

Mean number of treatment 4

2
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Abstract
Objective: This study aimed to evaluate some factors which may affect the success rate of endoscopic

Dacryocystorhinostomy (DCR) operation in patients with primary acquired nasolacrimal duct obstruction.

Patients and Methods: This was a retrospective cross-sectional study. One hundred and seven eyes from
84 patients who were diagnosed with primary acquired nasolacrimal duct obstruction and who underwent
endoscopic DCR operation in Mettapracharak (Wat Rai Khing) hospital between 1 January 2007 to 31
December 2010 were recruited. Demographic data, and success rate of the operation were reported and 5
affecting factors (age, duration of epiphora symptom, history of dacryocystitis, position of the superior border
of rhinostomy and mucosal flap of the lacrimal sac presenting) were statistically analyzed using Chi-square

and logistic regression test to find out which factors influence the success rate of this operation.

Results: Age range of patients was 22-82 years (average age 56.58 + 14.90 years), 61 patients had unilateral
nasolacrimal duct obstruction (72.62%), 23 patients had bilateral nasolacrimal duct obstruction (27.38%).
Average follow up time was 11.07 + 7.6 months (range 6-45 months). Success rate of the endoscopic DCR
operation in this study was 82.2% (88 /107eyes). For 5 affecting factors there was no statistical significant
relationship of any factors with the success rate of this operation. The complication rate was 14.02%. Punctal

webbing and stent displacement were the 2 most common complications.

Conclusions: Endoscopic DCR is an effective treatment for primary acquired nasolacrimal duct obstruction
and has some benefits over traditional external DCR such as no facial scarring and less orbicularis oculi

muscle injury. The 5 factors (age, duration of epiphora symptom, history of dacryocystitis, position of the
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superior border of rhinostomy and mucosal flap of the lacrimal sac presenting) were not associated with

the success rate of the endoscopic DCR operation in patients with primary acquired nasolacrimal duct

obstruction. Thai J Ophthalmol 2015; July-December 29(2): 55-.

Keywords : Factors Affecting Success Rate, Endoscopic DCR
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Introduction

Primary acquired nasolacrimal duct obstruc-
tion (NLDO) is one of many causes of clinical epi-
phora in patients. Pathology of this disease is the
obstruction in the intraosseous portion of the naso-
lacrimal duct. Some previous studies have found that
this obstruction is related to the idiopathic inflam-
mation of nasolacrimal duct. Linberg and McCormick
have studied the histopathology of tissues from the
DCR operation and found that the fibrosis at the
level of obstruction was caused by chronic inflam-
mation of the inner mucosa of the nasolacrimal
duct’. Besides clinical epiphora, primary acquired
NLDO is known to be one cause of serious intraocu-
lar infection such as postoperative endophthalmitis
after intraocular surgery. Lopez et al. have reported
three pneumococcal endophthalmitis patients with
unrecognized or untreated chronic nasolacrimal
obstruction’. So most primary acquired NLDO
patients should be recommended for complete treat-
ment before they go on intraocular surgery.

In 1893 the first operation for treatment of
NLDO called dacryocystorhinostomy (DCR) was
performed via the intranasal route by Caldwell®

but this procedure failed to gain popularity due to

unsatisfactory outcome because of poor visualiza-
tion for intranasal surgery at that time. The new
operation for NLDO “External DCR” was introduced
in 1904 by Toti*, this operation was accomplished
via skin incision. External DCR was very popular,
many studies reported 90-95% success rate of this
external technique®®. In 1980, endoscopic devices
for intranasal & sinus surgery were developed and
provided better visualization for intranasal surgery;
therefore endoscopic DCR has been of interest to
many surgeons. In 1989 McDonough & Meiring re-
ported the results of endoscopic DCR but they found
that endoscopic DCR had poorer results than exter-
nal DCR®. So External DCR was still the gold stan-
dard technique for treatment of NLDO for 100 years.

According to development in intranasal anatomy
knowledge and better endoscopic instruments, many
surgeons reported higher success rate of endoscopic
DCR as 80-95%'°". Endoscopic DCR has many
benefits over external DCR such as no facial scar-
ring, rapid post operative rehabilitation time, decreased
injury to the orbicularis oculi muscle that has an
important role in lacrimal pumping system and this
procedure also decreases injury to the medial can-

thal ligament. Although endoscopic DCR has some



Factors Affecting Success Rate of Endoscopic Dacryocystorhinostomy in

Primary Acquired Nasolacrimal Duct Obstruction in Mettapracharak (Wat Rai Khing) Hospital

disadvantages compared with the external technique
(need more learning time for surgeons regarding the
unfamiliar intranasal anatomy, the assistance from
ENT surgeons in complicated patients e.g. small
nasal cavity, intranasal fibrosis, nasal septal devia-
tion were crucial), endoscopic DCR is of interest
because of its many benefits. Nasal endoscopic
devices were expensive nevertheless, ophthalmolo-
gist and rhinologist were able to use for accomplice.

Many previous studies have reported factors,
which affect the results of endoscopic DCR. Tripathi
et al. studied factors that affect the success rate of
endonasal endoscopic laser DCR and found that
patients younger than 50 years old, never had an
operation for NLDO or had epiphora symptom less
than 6 months before surgery had higher success
rate'”. In Thailand endoscopic DCR was introduced
about 10 years ago but there has been no study
which report factors that affect the success rate of
this operation. So this study collected data of pa-
tients who underwent an endoscopic DCR operation
in Mettapracharak (Wat Rai Khing) hospital to report
the success rate of the endoscopic DCR operation,
complications of this operation and to determine
which factors affect the success rate of the opera-

tion.

Materials and Methods

This is a retrospective cross-sectional study to
report the success rate of the endoscopic DCR
operation and the relationship of some factors with
the success rate of this operation. The authors
collected data from OPD cards, IPD cards and
operative notes of patients who had an endoscopic
DCR operation at Mettapracharak hospital in the
period of 4 years (from 1 January 2007 to 31

December 2010). Data collected have been divided
into two parts, part 1 is general data such as gen-
der, age, diagnosis, operated eye side, success at 6
months after surgery, follow-up time, intraoperative
& postoperative complications of surgery and part 2
included 5 factors that may affect the result of the
operation e.g. age, duration of epiphora symptom,
history of dacryocystitis, position of the superior
border of rhinostomy and mucosal flap of the lacri-
mal sac presenting. For the first factor “Age”, we
compared success rate between of patients who
were less than 50 years old with the elders. The
second factor “Duration of epiphora symptom”, we
compared the success rate between of patients who
had symptom less than 6 months with 6 months and
more. The third factor “History of dacryocystitis”
we compared the group who had a history of
dacrycystitis with the group who had no previous
infection. The fourth factor “Position of superior
border of rhinostomy” was the position where the
surgeon removed the frontal process of the maxilla
bone; if the superior border level was the same as
the common canaliculi level it was defined as
rhinostomy position 0 degree, but if the superior bor-
der level was higher than the common canaliculi level
it was defined as rhinostomy position more than 0
degree. This study compared the success rate be-
tween of the position 0 degree group with the posi-
tion more than 0 degree group. The fifth factor
“Mucosal flap of the lacrimal sac presenting” we
compared the success rate between of the group
whose mucosal flap had been removed with the group
whose flap had been presented. In this study the
successful operation was defined as patients had no
epiphora symptom with normal lacrimal sac irriga-

tion at 6 months or more postoperatively.
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All patients in this study had general anesthe-
sia during surgery and they must have complete
postoperative eye examination and irrigation of the
lacrimal sac with normal saline at 1 week, 1 month,
3 months and 6 months postoperatively. In every
postoperative visit patients’ epiphora symptom was
recorded. Silicone stents were removed at 6 weeks
to 3 months postoperatively. Inclusion criteria included
diagnosis with primary acquired nasolacrimal duct
obstruction and treatment with endoscopic DCR
between 1 January 2007 to 31 December 2010, and
completion of all postoperative visits for at least 6
months post operation. Exclusion criteria included
secondary nasolacrimal duct obstruction from other
causes (for example, midfacial fracture from previ-
ous trauma; tumors of lacrimal system or extraocular
tissues; chronic inflammatory diseases such as
Wegener’s granulomatosis, sarcoidosis, idiopathic
orbital inflammatory disease, cystic fibrosis, HIV
infection; previous sinus or intranasal surgery; previ-
ous radiotherapy on facial or nose or orbital space);
previous surgery for nasolacrimal duct obstruction;
prelacrimal sac obstruction at punctum and lacrimal
canaliculi; diagnosis of “functional nasolacrimal duct
obstruction”. The authors also excluded data that
were not recorded completely and could not be
analyzed. The total number of patients’ data that
were analyzed in this study was 84 patients (107
eyes).

All records of patients who were included in
this study were reviewed and coded by number, no
patient’s name or hospital number had been revealed.
All patients’ data were recorded in a form that only
the researchers can use. Approval to conduct this

study was obtained from the ethics committee of
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Mettapracharak (Wat Rai Khing) hospital. This study

had no financial support from any sources.

Statistical Analysis

The statistics used for analysis in this study
were in two parts: descriptive statistics (gender, age,
diagnosis, side operated on, success rate of opera-
tion, follow-up time, and complications) presented
as mean, standard deviation, and percent ; relation-
ship of these factors with operation’s success rate,
analyzed by chi-square test and logistic regression.

The formula used to calculate sample size for
this study for 80% or 0.8 success rate at 95% con-
fidence interval (o0 = 0.05) was N = 10k/p (k = num-
ber of factors, p = success rate). The sample size
needed for this study was at least 63 patients.
Statistical analyses in this study used SPSS version
16 and statistical significances are regarded when

P values were less than 0.05.

Results

The total number of patients’ records in-
cluded into this study was 84 (107 eyes), 19 male
patients, 65 female patients. The age range of pa-
tients was 22-82 years (average age 56.58 + 14.90
years). The young age group (< 50 years old) had 29
patients and the old age group (> 50 years old) had
55 patients. 61 patients had unilateral NLDO (72.62%),
23 patients had bilateral NLDO (27.38%). The total
postoperative follow up time range was 6-45 months
(average follow up time 11.07 + 7.6 months). The
success rate of endoscopic DCR operation was
82.2% (88 eyes) and failed 17.8% (19 eyes), the
complication rate was 14.02% (Table 1). Punctal
webbing and stent displacement were the two most

common complications.



Factors Affecting Success Rate of Endoscopic Dacryocystorhinostomy in

Primary Acquired Nasolacrimal Duct Obstruction in Mettapracharak (Wat Rai Khing) Hospital

Table 1. Complications of surgery

Complications Number of patients (%)
Intraoperative
Bleeding 1 (0.93%)
Prolapsed fat 1 (0.93%)
Ethmoidal sinus injury 1 (0.93%)
Punctal slit tear 1 (0.93%)
Postoperative
Punctal webbing, granulation, kissing 3 (2.80%)
Stent displacement 3 (2.80%)
Massive blood clot 2 (1.87%)
Dry eye 1 (0.93%)
Sump syndrome 1 (0.93%)
Secondary increase I0OP 1 (0.93%)
Total 15 (14.02%)

Table 2. Relationship of 5 factors with the success rate of endoscopic DCR

Factors Successful Surgery Failed Surgery Total Number P value *
Age
< 50 yrs. 33(86.8%) 5(13.2%) 38 0.356
> 50 yrs. 55(79.7%) 14(20.3%) 69

Duration of epiphora
< 6 months 17(85.0%) 3(15.0%) 20 0.54
> 6 months 48(76.2%) 15(23.8%) 63

History of dacryocystitis
Yes 22(95.7%) 1(4.3%) 23 0.068
No 66(78.6%) 18(21.4%) 84

Position of superior border of rhinostomy
0 degree 8(100%) 0(0%) 8 0.189
> 0 degree 45(76.3%) 14(23.7%) 59

Mucosal flap of the lacrimal sac presenting
Yes 78(81.3%) 18(18.8%) 96 0.685
No 10(90.9%) 1(9.1%) 11

? chi-square test
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For the results of analysis for the relationship
of 5 factors (age, duration of epiphora symptom,
history of dacryocystitis, position of superior border
of rhinostomy and mucosal flap of the lacrimal sac
presenting) with the success rate of the operation
by chi-square & logistic regression, we found that
there was no statistical significant relationship of any
factor with the success rate of this operation (Table
2).

Discussion

Primary acquired NLDO is one of the common
problems for ophthalmologists. Patients may come
with many complaints such as epiphora, infectious
conjunctivitis and dacryocystitis. Tirakunwichcha et
al. found that 45% of patients came with epiphora
caused by primary acquired NLDO'. Many previous
studies reported the incidence of this disease, for
example in 1964 Dalgleish studied preoperative
irrigation of the lacrimal sac in 3,487 patients who
would have intraocular surgery and reported the
incidence of primary acquired NLDO was 22% '®; Woog
reported the incidence of symptomatic primary
acquired NLDO was 20.24 per 100,000 persons'.
Many previous studies also reported that primary
acquired NLDO is predominantly found more in
females than males; Linberg and McCormick reported
the incidence of this disease as 3 times greater in
females than in males and the predominant age group
was 50-60 years old', and Woog reported incidence
of this disease as 73% in females, 27% in males'.
Similar to Linberg and McCormick’s study’ this study
also found that the average age of patients was
56.58 + 14.90 years and the number of female pa-
tients was 3.4 times more than male patients (19
male patients, 65 female patients).The explanation

for the predominance of females is still unclear. It
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might due to many factors such as the anatomy of
the female’s nasolacrimal canal is narrower than the
male’s canal. Takahashi et al. measured the transvers’
width of the nasolacrimal canal in cadavers and found
that the female’s canals were significantly narrower
than the male’s canals®. McCormick et al. measured
the diameter of the nasolacrimal canal from patients’
computerized tomography images and reported the
average diameter in males was 3.9 mm (95%Cl :
3.8-4.1), females’ average diameter was 3.6 mm (95%
Cl: 35-3.8; P value = 0.01)"". Another hypothesis is
that primary acquired NLDO may be caused by
idiopathic inflammation or from some autoimmune
diseases that always have more incidence in females
than males.

The success rate of the endoscopic DCR op-
eration in this study was 82.2% (success 88 eyes,
failed 19 eyes) nearly the same as many previous
reports with the success rate of about 80-95%'*"°.
Furthermore many studies reported 90-95% success
rate with the standard surgery “External DCR”**. Al-
though the success rate of Endoscopic DCR was
slightly lower than that of the standard surgery, the
endoscopic technique also has some benefits over
the standard External DCR relate to facial scarring
reducing, rapid post operative rehabilitation time,
decreased injury to the orbicularis oculi muscle which
preserves the pumping function of the lacrimal sys-
tem and decreased injury to the medial canthal liga-
ment. So endoscopic DCR can be the new choice of
treatment for primary acquired NLDO especially in
some groups of patients who concern about facial
scarring and patients who had acute dacryocystitis
at the time of surgery that was caution in external
DCR.
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Many previous studies reported on the rela-
tionship of some factors with the success of endo-
scopic DCR operation. Gupta studied the causes of
failure of endoscopic DCR in 60 patients who were
referred for revised endoscopic DCR and reported
that the most common cause was inadequate lacri-
mal sac opening (38.3%), low rhinostomy (28.3%),
contracture of the rhinostomy site (10%), improper
selection of cases (3.3%), laser burn canalicular scar-
ring (3.3%), laxity of the lids and atonic sacs (3.3%)
and preexisting canaliculitis (1.6%)%. Onerci et al.
studied long term results and the factors influencing
the success of intranasal endoscopic DCR and found
that the most common causes of operation failure
were inexperienced surgeon, improper localization
of the lacrimal sac, granulation tissue formation around
the tubes at the rhinostomy, atonic sac, persistence
of bony spicles causing obstruction to the nasal cavity,
synechia between the nasolacrimal duct and the

middle turbinate, small fenestration between the sac
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Abstract
Purpose: This study was to measure and compare oxygen dissolution among ophthalmic balanced salt

solutions used in Thailand.

Methods: The partial pressure of oxygen (pO,) from all balanced salt solutions was measured at fixed
intervals at 0, 5, 10, 15, 20 and 25 minutes by a blood gas analyzer (Critical Care Xpress, nova biomedical,
Waltham MA, USA). There are 5 kinds of ophthalmic balanced salt solutions available in Thailand: Optosol
(Thai Otsuka Pharmaceutical Company, Thailand), BSS and BSS plus(Alcon Laboratories,USA), Ocusol (ANB
Lab, Thailand) and OSS (General Hospital Products, Thailand).

Results: All of the containers were plastic bottles except BSS which was in a plastic bag or glass bottle and
also BSS plus which was in a glass bottle. There were differences in rate of pO, rise among containers. The
glass bottles which needed an air vented system produced more O, dissolution with respect to time. The
closed system plastic bottles had acute rising of pO, in the first period and the plastic bags allowed the least

amount of oxygen to diffuse into the solution.

Conclusion: The factors controlling the initial pO, and O, dissolution may be related to the manufacturing

and packaging. Thai J Ophthalmol 2015; July-December 29(2): 75-80.

' Department of Ophthalmology, Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Thailand
? Division of Clinical Chemistry, Department of Pathology, Faculty of Medicine, Mahidol University, Thailand
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Introduction

Oxidative stress from hydroxyl radicals during
phacoemulsification is one of the major mechanisms
that damage the eye. The production of hydroxyl
radicals depends on the presence of oxygen even
with irrigation and aspiration process’, proportional
to phacoemulsification time and was reduced in the
presence of BSS plus®. There have been efforts
trying to reduce endothelial cell damage by adding
organic molecules (eg, citrate, acetate, glutathione,
dextrose) as a buffer®® to reduce free radicals
or using viscoelastic as a protector’. This study
quantifies the amount of oxygen, which is assumed
to be the precursor of the hydroxyl radicals, by
measuring the partial pressure of oxygen (pO,) and

identifying factors which affect it.

Materials and Methods

There were five kinds of ophthalmic balanced
salt solutions used in the study including Optosol
(Thai Otsuka Pharmaceutical Company, Thailand),
BSS and BSS plus (Alcon Laboratories,USA), Ocusol
(ANB Lab, Thailand) and OSS (General Hospital Pro-
ducts, Thailand) The experimental model was set up
in the laboratory to simulate the irrigation pathway
in cataract surgery by allowing fluid from the con-
tainers to flow through a closed system infusion pump
(Volumat Agilia, Fresenius Kabi, Germany) with fixed
flow rate at 1,200 mL/hour which means 500 mL
per 25 minutes, approximately the same amount of
time for uncomplicated cataract surgery. The fluid
(0.5 mL) was collected from the end of the infusion
line and about 0.1 mL was analyzed by blood gas
analyzer machine (Critical Care Xpress, nova bio-
medical, Waltham MA, USA) at fixed intervals of 0, 5,
10, 15, 20, 25 minutes. All six samples of each oph-

thalmic balanced salt solution were examined by the
same blood gas analyzer in clinical chemistry labo-
ratories under the same atmospheric pressure, 760
mmHg, which provided room air pO, about 159.19
mmHg, but the blood gas analyzer was calibrated to
report at body temperature (37°Celsius); therefore
the estimated pO, was 180.75 mmHg in the environ-
ment. The results from all samples were recorded
and mean pO, was calculated from six samples of
each solution at all points of time. All data were then
analyzed. Continuous data were expressed as either
mean + standard deviation (SD) or median and range,
depending on the normality of distribution. Catego-

rical data described as frequency and percentage.

Results

The initial pO, varied among brands and rose
highest during the first five minutes (initial phase)
then stabilized throughout twenty-five minutes
(steady phase). The initial and mean pO, were
lowest in Optosol.The means pO, at different points
of time from all ophthalmic balanced salt solutions
are compared in Table 1 and Figure 1.

All products of BSS were compared. BSS in
the plastic bag had the highest initial and mean pO..
Both BSS and BSS plus which were contained in
glass bottles shared the same trend of pO, with
lower initial pO,. Plastic bag BSS shows steady pO,
through 25 minutes while glass bottle BSS rose higher
in the initial phase then roseless steeply in the steady
phase. pO, in BSS solutions are compared in Figure 2.

Initial phase rise of pO, was analyzed as a
percentage of increase in oxygen concentration
during the initial phase. It was calculated from the
difference of pO, value at 0 and 5 minutes as shown
in Table 2.
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O, at 5 min - pO, at 0 min
00, at initial phase = "~ P x 100%
pO, at 0 min

Table 1 Mean pO, (mmHg) in four ophthalmic solutions

Time (minutes)

Solution 0 5 10 15 20 25

BSS glass 117.08 143.26 151.52 167.44 177.60 187.00
BSS bag 188.80 191.00 191.93 191.87 192.00 191.43
BSS plus 100.20/128.78* 140.86 146.38 157.56 168.68 176.20
Ocusol 170.60 194.47 192.93 194.47 193.20 194.93
Optosol 46.90 79.22 66.82 57.30 60.96 71.36
0SS 189.44 197.94 200.68 200.16 198.28 200.84

* BSS plus pO, after adding buffer

250

200
~#—optosol

150 -8-BSS
—#—Bss bag

100 ~>BSS plus
—#=(0S8S

50 ~&-Qcusol
0

Figure 1 Partial pressure of oxygen with time

pO, in all solutions rose in the initial phase and ~ 190-200 mmHg after first 5 minutes. Optosol pO,
further rose in BSS and BSS plus however pO, of  approached its steady phase at 60-70 mmHg after
OSS, BSS bag and Ocusol reached steady phase at  the first 10 minutes.
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Table 2 Percentage of oxygen diffusion during rising phase*

Solutions BSS glass BSS bag BSS plus Ocusol Optosol (015133
Percentage 22.36 1.16 40.57 13.99 68.91 4.48
* Calculated from pO, at 5 min - pO, at 0 min / pO, at 0 min x 100
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Figure 2 BSS partial pressure of oxygen with time

Discussion

The initial partial pressure of oxygen in the
solutions depends on the manufacturing process
and packaging®. The comparison of pO, among BSS
solutions shows that BSS in the plastic bag package
has highest initial pO, which is approximately the
same as room air pO,. Both BSS and BSS plus in
glass bottle have lower initial pO, than BSS in the
plastic bag. It can be concluded that packaging
of the solution has an effect on initial pO, and
the plastic bag allows more oxygen diffusion. The
buffer adding processin BSS plus may be the factor
causing higher curve of rising rate in initial phase

than BSS®. The air vent system in glass bottles allows

a higher amount of oxygen diffusion during the initial
phase then the rising rate is steady until the end of
experiment time while pO, in the plastic bottle rises
during first 5 minutes then stabilizes until the end.
The diffusion of oxygen in the initial phase is caused
by the pressure gradient while the pO, in the steady
phase involved packaging of the product. The plas-
tic bottle allows rapid oxygen diffusion in the initial
phase resulting in equilibrium of pO, to room air in
the steady phase. The time of the experiment could
be extended to decide whether glass bottle pO, will
be end up at the same equilibrium point toward
room air pO, as in the plastic bag and bottle. How-

ever in practice most of the uncomplicated phaco-
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emulsification time limits are within 30 minutes and
longer time of operation needs a second bottle of
solution.

The production of free hydroxyl radicals is
lower in BSS plus compared to BSS® but the trends
of pO, are the same between them which means
the production of hydroxyl radicals is the same but
the buffer in BSS plus (glutathione, glucose, sodium
bicarbonate) can reduce hydroxyl radicals better
than acetate and citrate in BSS. Optosol has the
lowest initial pO, and approaches its equilibrium point
approximately at 60-70 mmHg after rising toward
room air pO, which could be explained by the self-
collapsed system bottle. The time of experiment also
should be extended to observe if pO, of Optosol-
remains stable at the lower point or increases
further but at as lower rate.

There is evidence suggesting that hydroxyl
radicals, whose production depends on the pre-
sence of oxygen, damage endothelial cells® and that
keeping low pO, can reduce the risk of endothelial
cell damage’; still there is no direct evidence to
correlate the amount of pO, with the production of
hydroxyl radicals and damage to endothelial cell.

In conclusion, there were differences in rate of

pO, rise among containers. The results confirmed

Vol. 29 No. 2 July-December 2015

that glass bottles which needed an air vented
system produced more O, dissolution with respect
to time. The closed system plastic bottle had acute
rising of pO, in the first period and the plastic bag
allowed the least amount of oxygen to diffuse into
the solution. The pO, was lowest in Optosol solution
at all points of time. Therefore, the factors control-
ling the initial pO, and O, dissolution may be related

to the manufacturing and packaging.
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Case Report / shaouwuog

Infectious necrotizing corneoscleritis after
pterygium excision cause by Fusarium spp.

Orapin Anutarapongpan, M.D.
Olan Suwan-apichon, M.D.

Abstract

A 70-year-old Lao man presented with signs and symptoms typical of corneoscleritis. He underwent ptery-
gium excision with unidentified adjunctive treatments 4 months previously. Fusarium spp was cultured from
corneal scraping. Pterygium excision was the most common type of surgery implicated in postsurgical scleral
necrosis with the high rates of infection. Surgically induced necrotizing scleritis may mimic infectious necro-
tizing corneoscleritis. Clinical signs and microbiological investigation help to identify the cause of corneoscleritis.
We describe the features of corneoscleritis associated with scleral abscess which is often regarded as
evidence of infection. Corneoscleral graft and early scleral debridement combined with intensive instillation of

antifungals and systemic antifungal drugs are important to successful management of Fusarium corneoscleritis.

Keywords: necrotizing corneoscleritis, post pterygium excision, Fusarium, surgically induced necrotizing
scleritis. Thai J Ophthalmol 2015; July-December 29(2): 81-86.
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1A

Tuszduidninflazeansuld Teefils snsowd il
mManasfiuftusisuiuniorsuunaay 16 wuanie
mﬁm:mz%uagﬁmzﬂzmm'gmmmaﬂmTuizﬂmn
finszanandaldfiniswdsuudasnn  aansaud lodoe
msl wiuld e weBusnnduaul wiuldle Sesoe
1 'pouunaiay “siauwdeze audiaidh , 38z advanced
KC wlngacldsunisnensenisiisunszanan
Vgﬂ%u (Penetrating Keratoplasty, PK) w%aLﬂﬁﬂu

NILANAANIE UNTIN (Deep Anterior Lamellar Kera-

% [
£ g adaAa

toplasty, DALK) $en1sendais 2 35tlanawuniag

aaa '

unsndaudeq 16 1wy iieUidsensasunszananlva

al

(allograft rejection) Hyiiinanlvnufunszanan
m3in eadeswuulidussiduy (rregular astigma-
tism) fagiuldifimsmensminuieiasiiouasmaia
NIKGR 1Y MIaneds “sanlilawafingzanm (cor-
neal collagen cross link, CXL) N30 “3WUAIUNEY
N3zanNA1 (Intracorneal ring segments, ICRS) LLALN1T
ﬁhﬁﬂﬂgﬂdﬂﬂﬁv’u Bowman’s layer (BL transplantation)
Fozant Suanmudouselinszanan vilimsleyuwes
nITANAARAIVIERSTl ke 1Mnsal ‘AouLmALRY e
u masnwmandiianldlumssmnlsalussozguuss
Tguansel Wenefiacnaunuvsaideanisrndaasu
NTLANAMATAAANL " BIIINAITUNINFauTia1aLin
FulE nasnenTudsaneg finanasfidsadiuililuns
NTUNRDNIBAGA  INATTANITHIGR WATDINITSNI
waznMzunIndouiiaznansaly

mn"im%’m{‘mm ASUWNEAT A3 LSIWLIUIRIINIBUA
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NANNAUNLUNITRISUNABNIBN1SHIAR

1. AUMUIDDINTLINAT (corneal thickness)

WINANTZANAVIIUVDLDDINTZINA (peripheral
cornea) UWNN1N N9 PK ﬁu N32aNA1 (corneal graft)
findsy asdasizruialnaindiung  waldiiia
allograft rejection uazfofumunild Tunsdlil
We13euiniu DALK %38 tuck-in lamellar keratoplasty
@3unemendy) wnu Glu DALK vnfinszanaung
mMIuendunszanaEieds Anwar's big-bubble tech-
nique 3¢¥NHLAAN138n21A 289 Descemet membrane
OM) I lsvanlunszananfivreduding om 4
saunauaziszu Tunadlilvihdnis Melles' manual
dissection Ny

Tu funsuazlivh XL winiAnuvunzey
NILANAIUILIUATINA (central corneal thickness,
ccT) tipsnit 400 lulaswns ilasanasiiliiin
fums iy endothelial cell 16 walaqiiudiniswenes
faudadlaprilinszanamundudinsnneui CXL
Fawiin1asineg de ldidu epithelium pan usiens
M¥iUs: “nBameee CXL anadlé v3evisaa hypo-
tonic riboflavin LN isotonic riboflavin ¥inl#nszanm
WUt uinsvilEnszanauaNiy col-
lagen fibers flasrunuwliuipeas 39 Wy lviUsy “n3-
AWape CXL anadnuluéne

M3l ' ICRS ANNVUNTBINTEANAN IULLIRLYIL
el eunudiaannnnii 400 lulasiuns vnuenin
400 lulasiuns  Swal#szsdu neafieanuianalaid
wazifinnzunsndeuainmsiishumisses ICRS oy
Auninfiasaziiu asiiionszananianisuan (epi-
thelial breakdown), fadafinszanauaauande
msm&"auw:qmmwLLmu"ﬁum”

2. aanulasnszanan (corneal curvature, K)
M PK 1u i K lafiwavdaifisanu “asla
"un199 DALK Tunsdifi K > 60 diopters (D) sina
\inn1stuzee DM Idvse ilaeanauinzes DM 289
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o

K5U (recipient) Triaininauawey graft’
U

@

cxXL vhl#nszanauuuasuazvgansldeyuld

AN K > 58 D LAY UYBINTIY (cone) Iai‘lﬁag
As9Nay Slann fila WTangAN3lteyuzaInIzan
mlduazvn K > 55 D flann fiszdunisnaaiiuay
utiad ilavanlad 1wnsaAanisaing topography i
auiinTuld ™ wne K > 58 D lsiasl ' ICRS iilasann
“p9sian19tin ICRS mz‘ﬁ"aumqni:anmﬁuml,l,a:
nszanaiay (stromal melting)®™® wazITFUNITNEY
Wundavildidudiimwela

BL transplantation tJun1swisaiiinans fuaid
A1 K 9 Van Dijk uazAuy 1Hsseunaneen1avi BL
transplantation Tupufl Kmax > 70 D wu31 13190

nyAANTUL IS LIAlHTe3pEay 90"

3. STAUNSNALAUNDUNIISNE (Preoperative
best corrected VA)

Qﬂaﬂﬁﬁﬁzﬁum‘maoLﬁuﬁﬁau"ﬁmLLaimnu,ﬁdw
azl@sunmsud lolaurauunatau “widAny wuz s
Snlasn1silisunszanasnnninnissnediedsug
Lf‘ia\‘mnqmﬂs: IATBIMISNHAI8AS CXL, ICRS, BL
transplantation iatrasn1ssniiulsaliidias was
Hrulnsueaiutuldiies 1-2 wowiidu

4. Endothelial cell
KC
$audelé Iasanne Fuchs endothelial dystrophy Tu

AN1IONWL endothelial cell MMIURAUNR

advanced KC fifi endothelial cell ¥y ufinunfingng
JUUsY MIFAAA e PK wddvin endothelial
cell falaifaunAnniin e1a5néie ICRS, BL trans-
plantation 38 DALK 1§ waziila endothelial cell #1911
AaUndiundu  wn30fa3uwih endothelial kerato-

plasty Tunevids

5. @au’
Advanced KC 2zl Av9INIANLATEIU AYHU



N Lﬁan‘[umﬁnmn‘szﬁmmgﬂm’;m:a:qmm

U el uAnAINSHNARANeT avfinsisen WHuseud
Fofilan iimdianszanmuunld lag PK azdlan fin
31nN31 DALK ulu ICRS, CXL, BL transplantation
Tivih¥Andanszan

6. 818

KC sindau avemslugaetoqu uafinulélu
9181y EAJ.\WITJQW‘UIWII"NBWEJﬁ\‘iﬁﬂﬂwi’]\lﬁil ATINTULLIY
?Ja\ﬂiﬂLLa:mﬂﬂoguﬁf‘jamnﬁuwhﬂ?u msvi PK Tu
ﬁ'ﬁjuﬁy'u HANITSNEITE AU 1WAULATNIDYIDATDY
nazanaunfiouluglva winvilugweny 512 9 wa
nssneaclirpfLasnuidnsnnsdnimaizesnis
\WasuNIzana (graft failure) ,9° M9¥i DALK Tuidin
wasfufuiu  finnsdnsideiiousdnadiléflndidsg

11415

fuglna® msvih oxL Tudindufivdes naitlavinle

nazanmuuuasifasniluginauaznadsliaemuas

16,17

wa LNz unIndoulingu’®’” n19l ' ICRS ¥nvin

wrnzluaufiorguinndy 18 Jwindu Felinswuwidn

313l " ICRS azwan: uiudnvdala wafiuneau
WevihmawFeuidisunisl * ICRS Tugaeny 13-19 T
20-35 # wazaanin 35 I wudnliuandreiuluwa
P9I AUNNINDILAULLAY corneal topography™ N15vin
BL transplantation fulafidayantsvilutin wsin
aziflunsiReniivasaduidasanidunissidanieuen
anen fidasmaiedefudesuaslifinzunandou

N vsdudnaae

7. ANMNUNNIDINY ﬁi]agzyﬁ (mental disability)

TuAudisl mental disability W19OLAANIEUNIN
HFoundewisaldnn wu uwadufinszanandnoinds
Snifinenaiian uwafndafinszanmuas graft rejec-
tion IWAlNAN1ISNEeanNlNA N5 DALK 39
WN1E 130 iieeannnIzanamasRafaudesenda
WNAYNELSINTE wnsadalnaléisn deasandnainis
Aadadndae v CXL Tu Down syndrome 1iu

gnnMzunandoulinuuinuie 1 corneal melting

atharnaudiesih PK e 2 an® deuferiiansly
swiiliianuudofuasinnfgualnddaminiu &
Tdfnns@neiAeatunisl | ICRS was BL transplanta-
tion TuAufisl mental disability wArIAIINISIARNIE
unsndioundnndnaziiasndn PK, DALK, CXL wpgan
fasnismaguandsindatoandt wssgslsfianaiiood
Tom 1fa ICRS aRsunzgnszanmasnaléimniinig

PR WNATU

8. unallufinszanan

nsfunadufinszanaily KC dniinannsiin
hydrops %Ay ¥4 DM a&’m:gﬂﬁwmﬂlﬂﬁaﬂ WU
91UU endothelial cell Tunf\juﬁmmﬁm hydrops L
Tdwreinlsifianuuanseiu n13vin PK asiinnnu oy
faN19LNA graft rejection ﬁ”amnn’h DALK ifla9a1n
Fufusmuwnisifiunadu orevildfesiing limbus
WNTY @'ﬂ’mn@uﬁﬁiam fladi coreal neovasculari-
zation M3awuiilsAn1g ocular surface $IMgE N5
W19 DALK @251 Melles’ manual dissection
\{18931n Anwar's big-bubble technique #lan1 ifin
n38n219289 DM liAaudng I

nadififiunaiiufingzananuati visual axis 891
n19vi1 CXL vi3a ICRS fudavindiliasideantdlu
m3sne §9lifinafns3danisvia oxL Tu KC e
\in hydrops 81iau wARn1sAne v CXL Tu pseudo-
phakic bullous keratopathy Afunaiiufingzanen
320678 WudHaTes CXL anas sotulu KC fiias
hydrops Au1azinaanauiieIu® U BL trans-

plantation 1ugslufin1sfnelusasil

ABn1suaznalaiIfn

n. Penetrating keratoplasty

PK qu]’a)fgﬂ’u in5l% femtosecond laser Lfu
fazelumadianszanaiiees graft LAY recipient 1738
Tinseussldfuazunamaisitu

89
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2. DALK

Tuilaqiufimedeidenldoy 2 35 Ao Anwar's big
bubble technique e Melles’ manual dissection N15
¥ big bubble Apnsdnomedilutu stroma A9
funisiimilasio DM ifisl#Annsuansl U Melles’
manual dissection luduusnéosdaainiadilylu
BDINUNNIUAT (anterior chamber) wiganiuasly
curved spatula Appquanduiiatnzana uwi
203N DM laguseanuanndnzasiuvsiiazuen
%uﬁ’mmi@’a)’m air-endothelium interface fp Js8e
WIENIN9 spatula FUWI2D9 spatula 7 £¥iBuaIN
81M1A anterior chamber d189ln&uu avinsulng
DM wd Tunsedifiusimu peripheral cornea UNNNIN
A259E7835 tuck-in lamellar keratoplasty fia 1iin1in
1 “unthzeenszanaeenudesiinsuendunszan
msafinaanly (undermined) N9 peripheral cornea
udizeuzes graft  aadluTuu3iaui undermined
1% Warinanumuusaniuldnndu

A. CXL

wALANN1591 CXL 92801370 corneal epithelium
sanudMBandIe isotonic riboflavin wavaMivany
fause Fansllowan iialiiAn crosslink Teviing
Tuanazasanaaiaudiagindiu  “wwaliinszanauds
useduuazlailioyuiindu fagtudinsilumaiad
NRINVABLUL LA accelerated crosslinking (L‘ﬁu
WRIUDBISI " UAanITaz a1 lUNNIRL59 ~[d) epi-on
techniques (Iaigﬂ%u epithelium 88n) Wazyn CXL

(v

fUN13¥n photorefractive keratectomy Lsigialaisl
5

3

RPHY
49 sUwuulnuAninmu

Jd. Intracorneal ring segments (gﬂ‘ﬁ 1)

ICRS Ju7 A3UunIueN polymethyime-
thacrylate plastic finaeldeanue (arc-lengths)
NRBANMNAUT LazraegUuLLY Fofinasioysy “nina
flazlEsusionun Tavazyns ea ICRS WlyTugasly
Lﬁﬂﬂ‘s:ﬁmm (stromal tunnel) Tae tunnel ﬁ 14130

$199ul#1937n manual handheld corkscrew blade
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W3ald femtosecond laser %38 ¥l manual tech-
nique SNLE tunnels Al WA Y femtosecond laser

Anlé tunnel filaiagasanans®? n1avi1 ICRS 32wy

CXL A19911 ICRS faunddAosa ngie CXL wiia i
nszanAUuasNIng A levainvinyih CXL neu
NTLANANALAIFILEY el - ICRS vhlvinszanali

Tnsauuuasmafinanisally e

9. Bowman'’s layer transplantation
i sensitive WA spe-

¥

cific i a Ao wumsdnmadusuiingues BL WHal

dotiet lun13tads KC

nazanaseuq Wi wsnasgdegle Tull aa. 2014 van
Dijk warmue MAndun1l lawie BL whluTuzee
asenaLiianszanm (mid-stromal pocket) Liiayinle
nszanmuuuasliindidsaUnd Taoiilalioyudn™

naw3es BL BNa1ne3annszanan ity artifi-
cial anterior chamber WRZYAHT epithelium panlaald
surgical spears wiMean Trypan blue sl BL fin™
v niuldda 30-g Faduienanounn 9-11 fadiuns
uald McPherson forceps @ aan BL aanun BL
flgasdiu udnhluwdly 70% wnusa eviae
epithelial cells ﬁmnﬁwaagaanlﬂ A19Faale BSS LAy
\ivTu organ culture

nINRAENEIEEAeINAEN anterior chamber
wazyin1In3a sclera U frown-shaped AiFung
12 UARNILALY scleral tunnel AUANAINTLAINAIAN
Aadsvhnsuendunszanafadiey curved spatula
Tusunusdndasas 50 Pa9ANNUINTEZINAT law
ll‘i::N’]mﬂ’J’mﬁﬂ?lﬂdﬂ’]‘iLLElﬂ%uﬁ?’lﬂﬂ’]‘ig air-endothe-
lium interface lae 19y stromal pocket Vv
PDINTEANAE NAIINTULIBINIABDNAIN anterior
chamber 1ipaAws9suaInly anterior chamber 1N
BL T ‘Tu surgical glide ud aaidine scleral tunnel
winl¥ BL luagflu stromal pocket uazad BL fisiau
ghumsld BSS datinlusuiuld cannula usziuneg 1l
Ad BL 3uuSapuds fdin BSS wilylu anterior cham-
ber SnAsa
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31!71 1 Intracorneal ring segments (Ferrara ring)

NRSTAUNISNDILAUNAINISHIARA (visual out-
comes)

NaIW6n PK Tu advanced KC wuin s26uns
NpLAufian qﬂﬁlﬁlﬁuﬁlm (Uncorrected visual acuity,
UCVA) 8gj5e13 1 20/50 - 20/100%" sefun1snpaiiiu
fiad qﬂijﬂLLﬁﬁ’JElLL’jUW%E]ﬂE]uLLVIﬂLau ‘Ui (Best
spectacle corrected visual acuity, BSCVA) alyj"[ui::ﬁu
20/30 - 20-40%%*° yeiszFunmsnpaiusinlinefiluscay
12 iieunsn waziilan weadi3os ANsEELIRT Pra-
manik et al. WUINNNITAAANKANRINGA PK 15 1)
Tu advanced KC # BSCVA fifini1 20/40 66% 31
wend1 20/200 v 18.9%* uazdnWy irregular astig-
matism fidioaui losensl ‘meuunaiau “ oy 5-60%
FoswlaAniuiuey 1-2 und®

Tu DALK v snsauendunszananléte DM wa
UCVA, BSCVA uay “a wuitdiasl ‘mauunaau “9:ing
WEniy PK®¥* waaps DALK weindn PK vnld 1wnsa
wendunszanald@ndetu DM 459 wiaiian1sdnann
UNAWILTDY DM FEHINWGR

MERAINIIINBIAILAS CXL*** ey ICRS™™
seunaNeiuTn s aeviBedtu 1-2 wowiniy

Tumendedl ICRS guuuulmaiiiu INTACS SK, Kera-
Ring s1savihldinszanaiuuuadldannninbs we
srfuMINBuiensiaduiiios 1-2 uoawilouis
BL transplantation 1/ BSCVA ity 1-2 uan us
BCVA Lsifinsiasuutas treliinszanmuuuas vinli
w150t ‘AaULNALAU “Lg mﬂﬁuuawﬁawqmmﬂﬂu

11,12

yuiiuduzaenIzanm

Refractive outcomes

Tugiihe KC fiflanz wm Ldowdinaslésuns
Sndedsnsrndaut lafinssanaudafionn Snwud
nME e guwaamﬁaa@ﬁmﬁm wan uiiingulal
THiAnnaNuiinUnAzadnszanaat el wasinwy
Jwfunsinmzgnaeninnnninaulnicag®

naINIISNEEIEAs PK wull 1eadesldvss
wasf 3-5 D vaseeande 10 D' @1 1wen
WBasazidsundaslumunisdinlrnaundsialramvan
wdrznudn eeEninesiilutesresiaand uas
AaxnzwuIFe ulngasunduand eadey
W NTUBNaIN donor-recipient misalignment ¥139113

nauLurvaslsaLin
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Wa¥ CXL wudwild neaBesiUfsuulag
Weadnitdos g < 05 D°* Taafdend Liutiuau

'3 ICRS 1113080 1eABeeiiinannszan
Ml 1-3 D Fustjfurilazes ICRS uarstuzvaslsn
wilsl ansouenldpgnoutuay warn1Tasuulad

A1 18A" (refraction) AzIAUNRTALRUALI 6-12 1HaU

VRIKIGR R9IN 1 TR9azrpyg A **

BL transplantation felififouafitaiau wad

U

wudltinfazyiliAn 1eme1adnides  (hyperopic

13

shift) a7nn1sAnTzanauuay waslaldinarinlvien

v o o

RGN SR RN R N L R Tatal]

<

11,12

Topographic outcomes

M3 PK dudiu 1as0useifiu corneal curva-
ture 970 PUIATLANANTUIENIN graft LaE recipient
Tawdih graft auNalraini recipient 0.5 mm @1 K %9
N’]ﬁmaﬁﬂag}jﬁ 455 D ufinTuIe graft LAy recipient

27,2837

Winu A1 K ﬂé’amﬁmaﬁﬂagﬁ 425 D WUNAY
9% DALK 1y @1 K sinazannndt PK il graft
2UIAHINUBEY 2 D 819AAIINNTTYN PK = ¥LAn
anterior chamber (LAUAY"*

CXL IWAWNTZINALUURY A1 K A9 1-2 D
azﬁuﬁumm‘gumomm KC nauvih CXL leaelu ad-
vanced KC afimswasuudasunnnit KC fifiaan
?I,l LLiOﬁBHS‘24,33A34

ICRS Anane3Uuu 1éuf INTACS SK, KeraRing,
Ferrara ring, MyoRing %ﬁnﬂgﬂLLuuﬁu il inter-
nal diameters LinuazBensindqaguinarsoasnszan
=By SHAENIZANALLURIENNTL B9 ws0and
K avléi 2-9 D Taglaifizuunuledifl arudainlénaiingy
31] LU §u26,44,45,59

BL transplantation IWAlWNILanALULAY 1ag
doaunauusiom BL 7 aadalyTudu stroma s
walvitiauseialinszanaitlioyunduidn ‘susheund
3Nl A W13080 simulated K U5ednl 5 D A
anA1 Kmax 1§ 5-7 D Tagazifiunanielu 1 ihaunds
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NP9 LazHateasniiafnaNansiua 2 I

nswasuudaszaslsanmenaenisine

mevids PK uaz DALK Safinslaslioyuiiiadulé
“uilwgifialian dnnslieyuainzeunszanai
\WRDBYYeY recipient LA nmsnduiutroeslsauu
nszanmimiawisudne e graft v dpuiu
W KC“‘Wmﬂﬂoguﬁuﬁnﬂ%mam WAedulES e
DALK 310071 PK iiavanil uzaenszanaiiiiulsn
Wasagunnin PK®

CXL wieiinaut) a.a. 2006 Felaifinsfnnunaly
FEHZET UWAWNARSIE9 90%  wnsangan3lieyu

X7.49,50

winguld e dnwulusefiongannndt 35 T, Kmax

> 58 D, wazTusefifinveendae hypotonic ribofla-
vin nauase” #°

nadl ' ICRS U3aATINaNBINIEanATeinIg
A NE LRk \Juwasnannszanagnialae ICRS s
Alaldn aedslsaudas® Tu mild 89 moderate KC 1
lawauiieaiu CXL fs wnsaveanislivyuléios
az 90 Fasinwulusefl Kmax < 47 D®*

BL transplantation 535in3s16nlud a.A. 2014
9 ﬁm‘mwqmmﬂﬂ\n&umnﬁummm:anm\lﬁ%ma: 90

foudiiounnineazdl Kmax > 70 D'

sl ‘Aauunaeu (Contact lens tolerance)
nIftasnusianist ‘mouunaau “lvdela Tails
%uagﬁ’u central corneal curvature LWi%uay:ﬁ’U peri-
pheral clearance W&z N15ATEULAY “Hn1sL Ba~Fu
WasNAN 93N PK W1 308ar 90 1W90NUsnnI
1 'nouunaay  uazl Hiade 9-12 Faluedau® Taifl
MSANEINNGL ABUUNALAY VdaYn DALK wsiA1adn
11asl "§dendn PK ifleeain DALK 9:vinl# central
corneal curvature ﬁu steep an peripheral touch
Tuszpzusnndarin CXL anaazld uansl ‘Aauuna
iy “wouude flean wwaldiin n1sa1eeandiau

(hypoxia) 98991 epithelium Jn13018U8Y keratocyte
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(apoptosis) LAZANNIAIBNTEINANYU WA luszELe?
N19%11 CXL 9% WALW w1900 ‘Aauumaay “lédeau
'J7u ICRS U ¥opas 60-100 AN1TONUFADNTL
4 I3 o o v 31 A o
ABLLNALAY “UUDUS a6 NN BL trans-

plantation 13130l ' scleral contact lens'™"2

AIzunsndiou

n. ilqjmﬁﬁ'm‘izanm (ocular surface effects)

¥ PK waz DALK swavhl# ocular surface ug)
a9 Wipsanfimssauianszanmuast udse e
n3zane Smsfuuna 390" Bedanizunsndeuiin
nvufiusinagdnie

CXL finsgaiidnszanmesn dghanese sub-
epithelial nerve plexus L aedanisiin neurotrophic
keratitis LREUINUAWIN CXL An151 ‘AduLmALaY “Wu
farziiinlont auwnafndefinszanaiuas corneal
melting AN

flymiliisainnisl * ICRS sinwuidle ICRS oy
Tushundefiauiiuly %’anmu’%nmﬁam:anmﬁag
wiloda ICRS Sefaiiianszanaanasanfiaunaran
wdensiial “uideneenina, ﬂ’]iLﬁﬂLLWﬂﬂﬂﬂﬂ%’]‘f
(recurrent erosion), corneal melting, ICRS mf,g’ij'u
AnszaneTuan'2

BL transplantation fal¥iiintlamfiianszanm
tion (flevannnardinlalldigeiisaiufianszanauas
TifinaduiRanszana™?

2. Y)isesinsnunszane (graft rejection) uas
msmﬁﬂunszanmﬁumm (graft failure)

TumMswRBUNIZaNALUL PK 919NUANENIMAT

(%
o '

AILLATEELUINTBINTHIAR (primary graft failure) L6
tha Ten1 #lazifia allograft rejection axwuldvaenin
Aa¥apar 13-31 mwlu 3 Dusnudvsnda (Srazian
wasfiinfe 8-15 iiaw) ade asldund 2u1avey
graft Suauaseiasunszana nsil “uideasonlvsl
Y3rnzaunszanm uasdfithfausetefirnadninae

\udfadel “poguiu ldud Tnamadn (Jugiudi dofiu
werdaLsunszanenluadndrendeniely 1 T

¥
& 5354

Apuntindl %% 49 graft rejection m’rmm’m@u‘lﬁﬁ’m

Wespsd wudiiiestioandt 10% fiia graft failure
pasn® “ulu DALK Wunswdsudunszanaany
Fuvtinqewy graft rejection WAy graft failure tine
nmavh PK BL dududuiilaifiasiidssn selsun
aznazfuliitia graft rejection Tutfaqiiudslainusaeu
graft rejection %138 graft failure'"

A. N58nT1ATeeTU Descemet membrane
(DM perforation)

DM perforation Lfun1zunsndaudinulsvusslu
DALK #ewuld¥auay 0-50% vin DM fidnaiadizuina
319 msRasanisurianissndadu PK wietlaeiu
MIAANszanAINGES (Persistent corneal edema)
LAzTaeVTEUA B9t (Double anterior chamber)

M5l " ICRS 81937 ¥iAn DM perforation ¢
Uszanadewar 5 lasanizlusedifinszanauisuas

%5 7130 DM perforation

A1 corneal curvature v
awnsaialdelussnitvsindauasndesndaduaa
mumnmiﬁmﬁmasjw‘guLLiaauLﬁﬂnﬁSLﬂﬁauﬁmao
ICRS IULLVIOVI:Q DM ulu BL transplantation fi
W30vlHLIia DM perforation lé¥auas 4-9 law
ez lusefifinszanmuieuazen comneal curvature 3
SN Ph TR
3. fiofiu
m5 PK Tu advanced KC Wuﬁmmﬁumyo
niawFaldsauay 75 wilae ulvaiileanainuinig
w1 ipspsdanudugnandnazndy | anazund &
\ine¥ouay 6-15 winlufigooldsunssnen Tu DALK
Waz BL transplantation azwuigmanuaumn atise
n31 PK ilasaninisldien iesaudioanin®®
Ty JUms3nen advanced KC fluualiiaiiaz
NEF835 PK 1lay DALK Hiasad Ing1e35n1969nan

s iiannzunsndouiiionszanan Jomd
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9
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Ocular Syphilis

AAanA A3, W.U.

05 Julsrfinsafiiinanuuafiss spirochete
Fa Treponema pallidum TasRarBKIUNIWA “NTUS
u,atmﬂu,u';Qni:mwﬁv’amsﬁ Uszinalnefigifinisal
209n13RnLEaTNA mnﬁuiunajmwﬁ”nmﬂL‘ﬁ'ulﬁmﬁ’u

Tusinstszing’

Clinical manifestations

Primary syphilis srpziinFamdeanldsuide
Uszaney 10-90 u Janseuziduunaduude (chancre)
Lisy dulussnafiideilesn THudusmue oz
saunnavtin Tutesthn SuRthn weluldiodlaslsils
Sunmssne o 4-8 “Yani

Secondary syphilis LNAAINVAY primary syphi-
lis Uszanu 4-10 “Uandt wuduiiuaudfiodiin (dif-
fuse maculopapular rash) l@u1nnin¥esay 70° srpdl
finsunsnszassaadodinszuy Tafia vldioans
W ASlUAY STULUSE M LA TEUUNSLAUDNSLE Tag
Wuid ocular syphilis Tuszaeil liUszanasosay 10°

Latent syphilis 173072971 secondary syphilis
manifestations ¥ lyaunseiissnumeniaiiin tertiary
syphilis s:ﬂ:ﬁuﬁmﬂu early latent AndnN3 relapse
apalsanelu 1 T ¥&991n initial infection ¥38 late

latent ABNN5 relapse vavlsALiavasaIN 1 U Uszune
1 Tu 3 289 latent syphilis Wondu tertiary syphilis
sialy*

Tertiary syphilis iy benign localized gra-
nulomatous reaction (Gumma) %38 severe diffused
inflammation involve cardiovascular Ll CNS sys-
tem

e Benign tertiary syphilis Wy Gumma Farfu
granulomatous inflammation fiAUIuAMIISUAE
mucous membrane WU\lﬁ‘IQﬂ IUTBIINNILIINI
choroid LLRZ iris

e Cardiovascular syphilis \An9N# obliterated
endateritis 795U vasa vasorum Tu aorta ¥hl#iAn
aortitis, aortic aneurysm, aortic valve insufficiency,
narrowing of coronary ostia

e Neurological syphilis 1L

- Meningovascular syphilis Wuwaanns
qﬂﬁumam”mﬁamﬁmmmn small vessel endarteri-
tis ¥ {#iAn stroke syndrome, seizure

- Parenchymatous syphilis (Hu postinflam-
matory neuronal degeneration Téun general paresis,

tabes dorsalis, optic atrophy, Argyll Robertson pupil

mn"im%’m{‘mm ASUWNEAT A3 LSIWLIUIRIINIBUA
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N1IATIRINWVDIUHTANS

ilpvanvinuiiansla wsnzide Trepo-
nema pallidum ¢ Forfun1sAT IS IfavendE 2 NEuI
N5 L direct examination Wag serodiagnosis

Direct examination

1#un dark field microscopy, silver staining,
immunofluorescence staining Tas ™9 yns29fiminng
AUlFIN unaSuuds mucous patch vi38 lymph
node aspiration

Serologic diagnosis

wiotflu 2 Ysziam 1dun nontreponemal waz
treponemal test

e Nontreponemal test Lgikn RPR (Rapid plasma
reagin) VDRL (Venereal disease research laboratory)
WHun1sesae ey antibody #® mammalian membrane
cardiolipin F94AnaNN1IABL uasAodadia  Tawd
sensitivity Wiee3oeas 70 Tutae late latent vi38 ter-
tiary stage® LLaLWU false positive lﬁTuﬂ@:NIiﬂ colla-
gen vascular disease

Prozone phenomenon An nedid antibody 310
\AUAUTUNIU antigen-antibody network &9adu
WM¥un3wil positive flocculation ¥iviiana false
negative Tu nontreponemal test Wu‘lﬁiuumwwm
WA wazulnifenldsunsiioarvazlving positive 1y
Uni

RPR waz VDRL fiuselomilunisgieifdady
searpalIruarAnnNmsine Taevialuaswudn VDRLY
RPR titer anavadngsInsmaslisumssnmniignies
Tmm:amaa 4 Wi’m’]ElIuizEl:tL’)ﬂ’] 3-4 1fpu 8 Wi
Tu 6-8 1#aU waz primary syphilis ﬁiﬁ%ﬂﬂ’]i%’ﬂﬁ’lgﬂ
fiagazil antibody titer anasnInauATIA Ny line Ty
1 1P

e Treponemal test 1#uA Fluorescent trepone-
mal antibody absorption test (FTA-ABS) LR: Tre-
ponema pallidum particle agglutination test (TPPA)

138 Treponema pallidum hemagglutination test (TPHA)

Vol. 29 No. 2 July-December 2015

Huns test antibody ﬁiaﬁ’st‘%ﬂ T. pallidum Tasnsy
Tag sensitivity LR specificity 984 treponemal LLRL
nontreponemal test fanuuanseiuAINTEEza9lIA
FIAN5197 1
Audauanlsnfinsioly nigoindnn (Center for
Disease Control and Prevention, USA) izl
Wasuald EIA (Enzyme immunoassay) was CIA
(Chemiluminescence immunoassay) WWusduusn
Tumsdansas Lﬁmﬁ)’mﬁ sensitivity 3 specificity #in
1N1TOATIINY IgM antibodies T early syphilis Lgi
wenandiifunansalagldinies (automated) vinls
AATTHLLINLATLINUTINTIY s e RAT e en i
fBIN1IATINUINIUNIN INWA positive 31NNNTATIR
UAIE EIA/CIA 2210101373 8UAQE nontreponemal
test (VDRL/RPR) #a @1 positive tJun158udui
\pAnIBBuLLULAYIN negative gnadungy late la-
tent 1138 tertiary syphilis 1§ 39n323618 treponemal
test (TPPA/ TPHA/ FTA-ABS) fin ddsliina negative
wadninazliveiods o asluuwuied 1

Ocular manifestation of syphilis

Ocular syphilis \inldlunnszazoaslsn lnedia
16%a3uilu the great masquerader fin13dn. vlglu
n uee asandennsu asfimiouiulsasieg
Tesnnane iR lEsumsAiadouaznssnmiignéos
sdnagisnnts

21w aefinulguned A28 ocular syphilis fin
uveitis 1ialA5In8Tu 6 “Ua¥inads primary infection’
Lﬁﬂlﬁﬁd anterior/ posterior/ panuveitis/ intermediate
uveitis Wuﬁd granulomatous LAY nongranulomatous
anterior uveitis 81Nk mﬁwuﬂaﬂﬁ BN posterior
uveitis @B chorioretinitis’ Gass WazAMy L Us
dnwazPe9 ocular syphilis U secondary stage WU
Arfimssne vludupes choroid uay RPE complex
Tnsfidnsousiingranwuldfe large, vellowish, placoid

lesion U5L2tU juxtapapillary Was posterior pole 1380



Ocular Syphilis 99

31/17 1 U eavIslse 71/1&77?!8\7577]’951 ocular syphilis Tu secondary syphilis : vitritis, dilated

veins, perivascular sheathing, posterior placoid chorioretinitis

5U# 2 SD-OCT 2aviiliesses secondary syphilis 7ifl acute syphilitic posterior placoid chorioretinitis il
£

hyperreflectvity nodule on RPE complex ae disruption of correlated ellipsoid layer

3‘1!77 3 SD-OCT it av improvement 28y hyperreflectivity nodule Uas ellipsoid layer ¥aun13ine1 2 1@ou
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ﬂ‘]i’lx‘l‘ﬁ 1 Sensitivity and Specificity of Nontreponemal and Treponemal Tests

% sensitivity by stage of disease

% specificity

Test Primary stage Secondary Stage Latent stage Tertiary stage

VDRL 78 (74-87) 100 95 (88-100) 71 (37-94) 98 (96-99)
RPR 86 (77-100) 100 98 (95-100) 73 98 (93-99)
FTA-ABS 84 (70-100) 100 100 96 97 (94-100)
TP-PA 76 (69-90) 100 97 (97-100) 94 99 (98-100)

fnudasannian 1981989 6

A99f 2 1 aemsSnendia Tuseessneg

Stages of syphilis

Preferred treatment

Alternative treatment

Primary, secondary, early latent

million unit IM single dose

Benzathine penicillin G 2.4

Doxycycline 100 mg po bid x 2 weeks or
Tetracycline 500 mg po qid x 2 weeks

Late latent, latent syphilis of un-

known duration, tertiary syphilis

Benzathine penicillin G 2.4

million unit IM weekly in 3 doses

Doxycycline 100 mg po bid x 4 weeks or
Tetracycline 500 mg po qid x 4 weeks

Neurosyphilis

units IV every 4 hours 10-14 days

Aqueous penicillin G 3-4 million

Procaine penicillin 2.4 million units IM OD
x 10-14 days plus Probenecid 500 mg
po qgid x 10-14 days

Congenital syphilis

Aqueous crystalline penicillin G
100,000-150,000 units/kg/day :

Procaine penicillin G 50,000 units/kg/dose
IM OD x 10 days

50,000 units/kg/dose IV g 12 hours
during first 7 days of life then

g 8 hours for total of 10 days

faudasanien 1981989 10

71 acute syphilitic posterior placoid chorioretinitis®
Faiflons79878 spectral domain OCT asWURNBAUL
Farpluil ®

e thickening and hyperreflective nodularity of
the choroid-RPE complex

e focal disruption of underlying photorecep-
tor in ellipsoid layer

e reversible with treatment +/- persistent subtle

abnormality

Congenital syphilis wuiin1sent vluanleaaue
wsnAraAaudvszasvats “ul 1@un uveits, interstitial
keratitis, optic neuritis, glaucoma, congenital cata-

ract, retinal vasculitis LW8% multifocal chorioretinitis

Fafuansu aefinuldvesi qﬂd[u early congenital
infection A32AWUANMIL salt and pepper appearance

Nonulcerative stromal interstitial keratitis 15w
2IN9LL aiinwuyasd q@f[u late congenital syphilis i
WlEsunssne Tesnuldannnindesas 50 Waduin
37N allergic response Gial,%a T. pallidum Tu comea
HYpaziin1Tupaiuanasivsedy light perception
U700 waziii 9iws1ednd anterior uveitis 3n68
L 4D AFIINU opaque cornea, blood vessels invade
cornea T late stage zwuiu deep ghost stromal
vessels LWAE corneal opacities

Hutchinson triad «Jua1msu avzev congenital
syphilis ldun interstitial keratitis, cranial nerve VIl

deafness uae Hutchinson teeth



Ocular Syphilis

EIA or CIA

EIA - EIA +

RPR + syphilis
past or present

RPR -

TPHA + syphilis
past or present

TPHA - syphilis
unlikely

WHLRSL aanduTuABUMIATIIMEBSNA AN Center for Disease Control and Prevention fiuuztil¥ (4 reverse sequence

serologic testing “WMIVBWA  ( http://www.cdc.gov/std/syphilis/Syphilis-Webinar.htm, accessed 5 February 2016)

uaudsA 1 1 aviunauisTunrsaienestfuing msulsadila

Clinical manifestations 983 ocular syphilis

Parts of the eye

Congenital

Secondary/ Tertiary

Conjunctiva Mucous patches Papillary/ granulomatous conjunctivitis

Sclera Episcleritis adjacent to interstitial keratitis Episcleritis/ scleritis

Cornea Stromal keratitis Marginal corneal infiltration, stromal keratitis

Lens Congenital cataract Uveitic cataract

Uveal tract Acute iritis Chorioretinitis, iris nodules, isolated vitritis,

gummas

Retina Salt and pepper pattern, retinal vasculitis  Necrotizing retinitis, neuroretinitis, SRD, CME
Retinal vasculitis

Optic nerve Optic atrophy Papillitis, gumma of optic disc

IOP Ocular hypertension, uveitic glaucoma Ocular hypertension, uveitic glaucoma

Pupils Argyll Robertson pupil

EOM Cranial nerve palsies

fnldasanien 19819895
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fifimslésunisianzihle “undahunase ey
\{WaM329%1 neurosyphilis

e Early syphilis (primary, secondary, early la-
tent) ﬁﬁwé’ﬂg’m’i’]ﬁ CNS %38 ocular involvement

e Tertiary syphilis

e Serologic or clinical treatment failure

e HIV infection CD4+ <350 cells/uL

Cerebrospinal fluid Tu Neurosyphilis

e CSF leukocytosis > 5 WBC/uL

e Elevated CSF protein > 40 mg/dl

e Normal glucose level

e Reactive CSF VDRL (low sensitivity)

NMIAAMINKANITINENTY neurosyphilis i lae
m3nzinle undsiisrerioan 6 Weundsensne wn
YSunauzadilianay w3a VDRL titer lainduaaiiiu
Unfindsan 2 ¥ msfinszuaumsdneninaifneds’” &
Taifivanguaiauinendduusnain penicilin 13130
3011 congenital syphilis, neurosyphilis WAy syphilis
55939N369A38 L8 Center for Disease Control and
Prevention, USA wuzi#3nm syphilis Tugitlae HIV
#w penicillin Tunnszezasslan udduiien peniciliin
fin138in19 desensitization ﬁoﬁun@uﬁjﬂaauanmﬁamn
fingan s tetracycline L@ doxycycline
\Ju alternative drugs °’1V1%'U§,”\JI17iLLW penicillin 1§

UNUINUDY corticosteroid

Topical steroid AWaAABNNIINE interstitial kera-
titis LLAT anterior uveitis LA systemic corticosteroid
T#5ui antibiotic Tun135n®" posterior uveitis, scleri-
tis, optic neuritis

MIMETIEINA viTHiinmas treponemal
antigen aanNUINUNIN NSTAUNTENL ylus1ene
¥ constitutional symptoms g 14 Yanfdenils
1 thafasme dounse uasyliinmIsn. uiissniu
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Tumifisiumsne veginud dniianelu 24 o usn
navanlEsuen penicillin 38071 Jarisch-Herxheimer
reaction'

Danesh-Meyer wazamuziuziinlilfien Methyl-
prednisolone IV 250 mg 1-2 dose fauUN3W penicil-
lin dose win waclwspludn 1-2 Yundslden iean

ANTULIIDBY Jarisch-Herxheimer reaction™

NIAAMINNANITINEN
MSARMNHANITINELE Laeiany serial quan-
titative measurement 9839 serum nontreponemal an-
tibody 1 6, 12, 24 RDUNAINITININ N1TAARY 4 1Y
299360 antibody 310 test Suidpiuldunangiu
b AIINSSNLENR §P91N15aARITBY antibody T
funaeilady 81fi swzzedlsn szezaiidiulia
Vssnunsefitas i soude T pallidum wag HIV sta-
tus Uszanuipuas 72 a9 primary syphilis Laz3ae
av 56 209 secondary syphilis # seroconversion Wu
nonreactive WS8R 36 LRBUNAINITINEN' 110
¢ antibody titer anadiipandn 4 Winluia 6 Whau
"3V primary ILas secondary syphilis LLas 12 LAY
M5V latent syphilis sjjﬂwmﬂﬁ%’umsﬂiuﬁu clini-

cal status WaY serologic test 59089 HIV status Tvisi'™

Syphilis 3931U HIV infections

madusila wislenn Tumsdade HIV issan
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