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Cystoid Macular Edema (CME) is de�ned as disruption of 
the normal blood retinal barrier causes leakage from the 
peri-foveal retinal capillaries, causing accumulation of 
�uid in the retina's intracellular spaces, primarily the inner 
nuclear layer and outer plexiform layer, causing retinal 
thickening [1]. Diabetic retinopathy is a neurovascular 
outcome of diabetes. The most frequent cause of 
permanent loss of vision in patient with diabetes is diabetic 
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macular edema, which can be develop at all stages of 
diabetic retinopathy [2]. Fluorescein angiography is one of 
the crucial diagnostic tool for diabetic retinopathy 
diagnosis and also crucial for the treatment process [3]. 
FFA is a frequently used diagnostic ophthalmology 
instrument in ophthalmology department [4]. FFA has 
been used to measure the non-perfusion zones within the 
retina and determines the ischemic range of micro vessels 
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Macular thickening, known as Cystoid Macular Edema (CME), is brought on by �uid buildup in the 

inner nuclear and outer plexiform layers of the retina as a result of leaking from peri-foveal 

retinal capillaries. Objective: To determine the OCT's ability to identify cystoid macular edema in 

individuals with diabetes mellitus, compared to the gold standard of fundus �uorescein 

angiography. Methods: The Lahore General Hospital's Ophthalmology Outpatient Clinic served 

as the study's setting. From the Outpatient Department, 143 patients who met the inclusion 

criteria were randomly selected. Informed consent was obtained from patients before imaging. 

An indirect biomicroscope was used to evaluate all of the subjects. After completing fundus 

�uorescein angiography and optical coherence tomography, was diagnosed with cystoid 

macular edema according to the standardized criteria. A data collection proforma was 

developed. IBM SPSS version 25.0 was used to analyze the data. Results: In this study, 76 males 

(53.1%) and 67 females (46.9%) participated. The average age was 47.7 ± 10.3 years and diabetes 

duration was 5.4 ± 2.9 years. Optical Coherence Tomography (OCT) showed a sensitivity of 

88.3%, speci�city of 38.5%, PPV of 93.3%, NPV of 25.0%, and an overall accuracy of 84.6% 

compared to Fluorescein Angiography (FFA) in detecting cystoid macular edema. Conclusions: 

Diagnosing DME with OCT and FFA is very successful, it ensures early detection and treatment. 

For Diabetic Mellitus (DM) patients to avoid eyesight loss, accurate and easily accessible 

diagnostic strategies are essential.
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surrounding the area known as macula is many quadrants 
[5]. Furthermore, it can measure the extent/degree and 
position of �orescence leakage, which guides the 
application of laser [6]. A study conducted at university of 
Liverpool suggested that diagnosis of both functional and 
structural alterations in diabetic retinopathy on time 
suggests that neuroretina thinning occurs before 
microvascular  problems.  Functional  alterations 
discovered by the HRSD test in patients with early diabetic 
retinopathy have not been observed. Additional evidence 
for pre-clinical diabetic retinopathy comes from early 
detection of diabetic macular edema study [7]. A study 
conducted by Wong revealed the high false-positive rate of 
t h e  e x i s t i n g  s c r e e n i n g  t e c h n i q u e  r e s u l t s  i n 
disproportionate referrals, which causes patients great 
inconvenience and places a heavy �nancial burden on 
whole society. For DME screening, integrating universal 
optical coherence tomography can enhance sensitivity, 
cut down on false positive outcomes by eight times, and 
increase long lasting cost effectiveness [8]. A study 
conducted in India revealed proliferative diabetic 
retinopathy, central retinal vein occlusion, BRVO, and NPDR 
were the most common causes of cystoid macular edema. 
When compared to FFA, OCT sowed a 100 percent 
sensitivity and 81.38 percent diagnostic accuracy. Optical 
coherence tomography can therefore be suggested as the 
main imaging procedure for cystoid macular edema 
diagnosis [9]. In another study it was found that, rapid 
acquiring no intravenous dye requirement, and better 
detection of neovascular spikes and capillary drop-out are 
some of the bene�ts of optical coherence tomography 
angiography over FFA. It appeared promising for regular 
monitoring of DR. However, its usage as a stand-alone 
evaluation approach is hampered by its reduce �eld of 
vision, poor resolution power, di�culties recognizing 
microaneurysms over large regions, and incapacity to �nd 
peripheral retinal vascular sheath [10]. Once the retina has 
been ignited with white-blue light rays at a wavelength of 
490 nano meter, an angiography can be acquired by 
capturing the �uorescent green light that the dye emits 
after being injected into the bloodstream as sodium 
�uorescein. In essence, this is a dye-tracing test [11]. 
Cystoid macular edema was diagnosed with a sensitivity of 
98.7% and a speci�city of 96% using FFA and OCT, 
respectively, in research that compared the two methods 
[12]. OCT had a sensitivity of 98.6% and a speci�city of 
100% for detecting cystoid macular edema in a study that 
compared it to fundus �uorescein angiography [13]. 
Cystoid macular edema was seen in 21.8% of cases [14]. A 
phakic patient with type 1 idiopathic macular telangiectasia 
was documented in a case report from 2013. This patient's 
CME responded strongly to the administration of NSAIDs 
but would recur if not treated [15]. 

M E T H O D S

This Prospective Cohort study was carried out at the 

Ophthalmology Department of Lahore General Hospital 

(LGH), Lahore, over twelve months, following the approval 

of the study synopsis. The study was done after the �nal 

approval of the synopsis. The study duration was from April 

2021 to April 2022. The IRB number was 2056-58. Data were 

collected after obtaining consent from patients. All the 

patients had OCT and FFA done. Findings of OCT were 

checked with FFA and tested whether OCT missed the 

macular edema or not taking FFA as standard reference. A 

non-probability purposive sampling technique was used. A 

sample size of 143 participants was estimated at a 95% 

con�dence level, based on an expected sensitivity of 96% 

for Optical Coherence Tomography (OCT) and a speci�city 

of 100%, with a 7% margin of error [14, 15]. The sample size 

calculation formula used was n = Z21-α/2.p.q/d2.Patients of 

both genders, aged between 25 and 70 years, with clear 

ocular media and diagnosed with Diabetic Macular Edema 

(DME), were included in this study. Patients who have with 

condition of nystagmus (examined clinically), anxiety 

concerning the technique according to the history of the 

patient), allergy to �uorescein (from the history of the 

patient), patients with impaired renal function serum 

creatinine greater than 1.2 mg/dl, pregnancy, patients with 

signi�cant cardiac disease and patients with moderate 

asthma were excluded from the study due to adverse 

reaction to �uorescein dye and it can also cause transient 

hemodynamic changes including tachycardia and 

hypotension, patients with uveitis, patients who had 

experienced IOL surgery within the last three months, as 

well as those who were diagnosed with CRVO, BRVO were 

also not included in the study. The research took place in 

the Lahore General Hospital Ophthalmology Department 

after receiving clearance from the hospital's ethics 

council. From the Outpatient Department, 143 patients 

who met the inclusion criteria were chosen at random. All 

patients provided consent to have their  retinas 

photographed and examined prior to the start of the study. 

Although Optical Coherence Tomography (OCT) is 
increasingly used as a non-invasive diagnostic tool for 
diabetic macular edema and cystoid macular edema, 
limited local evidence exists regarding its diagnostic 
accuracy compared with Fundus Fluorescein Angiography 
(FFA) in Pakistani diabetic populations. Variability in 
sensitivity and speci�city across international studies 
creates uncertainty about OCT's reliability as a standalone 
diagnostic modality in resource-limited clinical settings. 
This study aimed to determine the OCT's ability to identify 
cystoid macular edema in individuals with diabetes 
mellitus, compared to the gold standard of fundus 
�uorescein angiography 
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Snellen's acuity chart was utilized to capture far vision, 

while 45-degree retinal pictures were taken using close 

vision. All subjects in the study were evaluated using 

indirect biomicroscopy. Cystoid macular edema was 

diagnosed through two imaging techniques: FFA and OCT. 

Information such as names, ages, sexes, addresses, 

registration numbers, degrees of vision impairment, 

results of indirect biomicroscopic examinations, OCT, and 

FFA were collected using a standardized form. The 

researchers gathered all the data themselves. SPSS 

version 25.0 was employed for data entry and analysis. 

Quantitative information, such as age and duration of 

diabetes mellitus, was reported as Mean ± S.D., whereas 

qualitative information, including gender, hypertension, 

and smoking prevalence, was presented as frequencies 

and percentages. OCT was evaluated for detecting Cystoid 

Macular Edema (CME) in diabetic individuals against FFA as 

the gold standard. A Kappa correlation was calculated 

between FFA and OCT. The chi-square test was applied for 

sensitivity, speci�city, and other metrics. A 2x2 

contingency table compared the results with statistical 

signi�cance set at p-value < 0.05.

R E S U L T S

The gender distribution revealed that 76 participants 

(53.1%) were males, while 67 participants (46.9%) were 

females. Therefore, male patients outnumbered female 

patients in this study. Table shows that 62 patients (43.4%) 

were in the 25-45 years age group, while 81 patients (56.6%) 

fell into the 46-70 years age group (Table 1).

Table 1: Demographic Characteristics

Variables

Gender

Age Groups

Frequency (%)Categories

Male

Female

Total

25-45 Years

46-70 Years

Total

76 (53.1%)

67 (46.9%)

143 (100.0%)

62 (43.4%)

81 (56.6%)

143 (100.0%)

The table 2 presented the frequency and percentage 

distribution of key health-related variables among the 

study par ticipants (N = 143).  The prevalence of 

hypertension was 28.7%, while 71.3% of participants did 

not have hypertension. Smoking was reported by 26.6% of 

participants, whereas 73.4% were non-smokers. 

Regarding the duration of diabetes mellitus, 51.0% had the 

condition for ≤ 5 years, while 49.0% had it for more than 5 

years.

Table 2: Distribution of Hypertension, Smoking, and Duration of 
Diabetes Mellitus Among Participants

Variables

Hypertension

Smoking

Frequency (%)

41 (28.7%)

102 (71.3%)

143 (100.0%)

38 (26.6%)

105 (73.4%)

143 (100.0%)

Yes

No

Total

Yes

No

Total

Duration of Diabetic Mellitus

73 (51.0%)

70 (49.0%)

143 (100.0%)

≤ 5 Years

> 5 Years

Total

Table 3 illustrated that the technique of FFA was used to 

diagnose 130 patients (90.9 percent) with CME, based on 

the frequency distribution of CME (Table 3).

Table 3: Frequency Distribution of Cystoid Macular Edema 
Detected on FFA 

Cystoid Macular Edema (CME) Detected on 
Fundus Fluorescein Angiography (FFA)

Frequency (%)

130 (90.9%)

13 (9.1%)

143 (100.0%)

Yes

No

Total

The table 6 showed that Cystoid Macular Edema (CME) 

identi�ed by OCT revealed that 123 individuals (86.0%) were 

diagnosed with cystoid macular edema using this imaging 

technique (Table 4).

Table 4: Frequency Distribution of CME Detected on Optical 
Coherence Tomography (OCT)

CME Detected on Optical CoherenceTomography Frequency (%)

123 (86.0%)

20 (14.0%)

143 (100.0%)

Yes

No

Total

The table of contingency for Optical  Coherence 

Tomography (OCT) and FFA diagnosis of CME showed 115 

true positives, 8 false positives, 5 true negatives, and 15 

false -Ve. The sensitivity of OCT in the diagnosis of CME is 

88.3%, showed a high ability to correctly detect positive 

instances, whereas the speci�city is 38.5%, showed a 

lower ability to accurately detect negative cases. The PPV 

(93.3%) demonstrated OCT's reliability in con�rming 

cystoid macular edema, whereas the NPV 925.0% showed 

its poor accuracy in excluding cystoid macular edema. 

Overall, optical coherence tomography identi�ed CMEs 

with an accuracy of 84.6% (Table 5).
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Diagnostic Metrics
Sensitivity = TP/TP+FN =115/115+15 =88.3%
Speci�city = TN/TN+FP=5/5+8 = 38.5%
Positive Predictive Value = TP/TP+FP = 115/115+8 = 93.3%
Negative Predictive Value = TN/TN+FN = 5/5+15 = 25.0%
Accuracy = TP+TN/Total =115+5/143 = 84.6%

This table summarized the diagnostic performance 
metrics, including sensitivity, speci�city, positive 
predictive value (PPV), negative predictive value (NPV), and 
overall accuracy. Sensitivity (88.3%) re�ects the test's 
ability to correctly identify positive cases, while speci�city 
(38.5%) indicates its ability to detect negatives. The PPV 
(93.3%) represented the likelihood that positive results are 
accurate, whereas the NPV (25.0%) showed the probability 
that negative results are correct. The overall accuracy of 
the test is 84.6%. The reported 95% con�dence intervals 
provide a measure of reliability, and a signi�cant p-value 
(0.001) supports the sensitivity of the test (Table 6).
Table 6: Diagnostic Performance Metrics of the Test

Metrics p-Value

0.001

Sensitivity

Speci�city

Positive Predictive
 Value (PPV)

Value (%)
95% Con�dence

 Interval

88.3%

38.5%

93.3%

25.0%

84.6%

(81.7%, 93.2%)

(20.7%, 58.2%)

(87.2%, 97.2%)

(9.1%, 49.5%)

(78.2%, 89.9%)

Negative Predictive 
Value (NPV)

Accuracy

D I S C U S S I O N

According to earlier research, the occurrence of DME rises 
with old age, with 50.6% seen in those aged 61–70 [16]. This 
research aimed to compare FFA and OCT as prospective 
diagnostic tools. By both FFA and OCT measures, the 
research demonstrated encouraging outcomes. Four 
forms of diabetic macular edema were identi�ed by FFA: 
mixed, cystoid, diffuse, and focal. Patients with intraretinal 
edema, subretinal �uid, and mixed macular edema were all 
identi�ed using Optical Coherence Tomography (OCT) [16]. 
In one study, it was found that in 51.6% of patients, 
abnormalities of the macula like an epiretinal membrane, 
macular exudation, full-thickness macular hole, Cystoid 
Macular Edema (CME), and Sub internal limiting membrane 
were seen. Optical coherence tomography and OCT-A 

detected al l  macular  changes,  whereas fundus 
angiography missed 18.8% and SLB and indirect 
ophthalmoscopy missed 50% of instances. The best 
corrected visual acuity was much lower in patients with 
macular involvement indicating fundus angiography's 
limits in detecting vision alterations [17]. In this study, the 
gender distribution revealed that 76 participants (53.1%) 
were male, while 67 participants (46.9%) were female, with 
male patients outnumbering female patients. Additionally, 
the average duration of diabetes mellitus in the study 
population was 5.4 ± 2.9 years. Research by Luxmi S et al., 
compared the accuracy of CME diagnoses made with OCT 
and FFA [18]. It was demonstrated that FFA and OCT had a 
98.7 and 96% sensitivity, respectively [14]. Research by 
Zhang HR comparing OCT with FFA found that the former 
has a sensitivity of 98.6% for detecting CME and a 
speci�city of 100% [15]. CME was seen in 21.8% of patients 
[19]. In this study, 123 patients (86.0%) were diagnosed with 
CME using OCT. OCT performed well in detecting cystoid 
macular edema against Fluorescein Angiography (FFA), 
with a sensitivity of 88.5%, speci�city of 78.5%, positive 
predictive value of 93.5%, negative predictive value of 
75.0%, and an overall diagnostic accuracy of 83.9%. In a 
study conducted by You QS et al., they found that the 
occlusion test con�rmed the model's capacity to detect 
the crucial pathological regions, underscoring its clinical 
potential [20].The deep learning model showed strong 
diagnostic performance with high AUC values ranging from 
0.91 to 0.994 internally, 0.970 to 0.997 externally, and 
excellent accuracy. Sensitivity and speci�city: a slightly 
lower sensitivity in external validation (80.1 percent) 
indicates space for improvement.In another study, it was 
found that in diagnosing centers involved diabetic macular 
edema, the study showed that central macular �uid volume 
performed better than central sub�eld thickness, with a 
considerably higher area under the receiver operating 
characteristics curve (AURC) (0.907 versus 0.832) and 
stronger sensitivity 78.5% versus 53.8% at 95 percent 
speci�city.
The study's single-center design, purposive sampling, and 
relatively small sample size may limit the generalizability of 
� n d i n g s  to  b r o a d e r  d i a b e t i c  p o p u l a t i o n s .  O C T 
demonstrated low speci�city and negative predictive 
value, indicating limited effectiveness in ruling out disease 
when used alone. Future multicenter studies with larger 
randomized samples, inclusion of advanced OCT 
angiography technologies, and integration of arti�cial 
intelligence-based imaging analysis are recommended to 
improve diagnostic precision and establish more reliable 
screening protocols for diabetic retinal complications.
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Table 5: CME Detected on Fundus Fluorescein Angiography 
versus CME on Optical Coherence Tomography 

CME Detected on
 Optical Coherence

 Tomography
Total

130
Yes

No

Yes

No

CME Detected on 
Fundus Fluorescein 

Angiography

True Positives 
(T +ve), False 

Positives (F -ve),
 True Negatives

 (T -ve), False
 Negatives (F -ve)

Yes

Yes

No

No

115 (TP)

15 (FN)

8 (FP)

5 (TN)
13
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C O N C L U S I O N S

The study examined the diagnostic e�cacy of FFA and OCT 
in detecting CME in Diabetic Mellitus (DM). Fundus 
�uorescein angiography, being the gold standard, was 
more accurate at diagnosing cystoid macular edema. OCT 
established good skills in detecting positive cases and is a 
useful non-invasive screening method, however, its limits 
in excluding cystoid macular edema emphasize its poor 
speci�city.  As a result,  while optical coherence 
tomography is effective for preliminary evaluations, fundus 
�uorescein angiography is still required for con�rmation 
and correct diagnosis.
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