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ABSTRACT
Purpose. To compare ocular biometric measurements, intraocular lens (IOL) power calculation, and postoperative visual out-
comes obtained with contact ultrasound A-scan and optical biometry in patients undergoing phacoemulsification cataract surgery.
Material and methods. This prospective observational study was conducted at a tertiary care center in South India from 
September 2024 to September 2025 and included 210 eyes of 181 patients aged ≥40 years with visually significant cataract. 
Eyes were divided into two groups according to the biometry modality: Group A underwent contact ultrasound A-scan biome-
try (non-immersion), and Group B underwent optical biometry using the IOLMaster 700. Preoperative measurements includ-
ed axial length (AL), anterior chamber depth (ACD), lens thickness (LT), and keratometry. IOL power was calculated using the 
SRK/T formula. All surgeries were performed by a single surgeon using standard phacoemulsification with foldable posteri-
or chamber IOL implantation. Postoperative best-corrected visual acuity (BCVA) was evaluated on day 1, week 1, and week 4.
Results. Mean AL and ACD were significantly greater in the optical biometry group than in the A-scan group (p=0.029 and 
p<0.001, respectively). LT and calculated IOL power were higher in the A-scan group (p=0.007 and p=0.023). Postoperative 
BCVA was significantly better in the optical biometry group on day 1 and at week 4 (p<0.001).
Conclusion. Optical biometry provides more precise biometric measurements and better early postoperative visual outcomes 
than contact ultrasound A-scan. However, ultrasound biometry remains a useful alternative in eyes with dense cataracts.
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Сравнительное исследование данных А-сканирования и оптической биометрии  
при расчете оптической силы интраокулярной линзы 
С.В. Aрюн, C. Венкатесан
Отделение офтальмологии,  Клиника и исследовательский центр медицинского колледжа SRM, Тамилнад,  Индия

РЕФЕРАТ 
Цель. Сравнить биометрические параметры глаза, расчет оптической силы интраокулярной линзы (ИОЛ) и 
послеоперационные зрительные результаты, полученные при контактном ультразвуковом А-сканировании и оптической 
биометрии у пациентов, перенесших факоэмульсификацию катаракты.
Материал и методы. Проспективное обсервационное исследование проводилось в специализированном 
офтальмологическом центре Южной Индии в период с сентября 2024 г. по сентябрь 2025 г. В исследовании принял 
участие 181 пациент (210 глаз) в возрасте ≥40 лет с клинически значимой катарактой. Участники были разделены на 
две группы в зависимости от метода биометрии: группа А — контактное ультразвуковое А-сканирование (беспогружное), 
группа Б — оптическая биометрия с использованием прибора IOLMaster 700. Предоперационные измерения включали 
передне-заднюю ось глаза (ПЗО), глубину передней камеры (ГПК), толщину хрусталика и кератометрию. Расчет 
оптической силы ИОЛ выполнялся по формуле SRK/T. Все операции выполнены одним хирургом методом стандартной 
факоэмульсификации с имплантацией складной заднекамерной ИОЛ. После операции максимальная корригированная 
острота зрения (МКОЗ) оценивалась на 1-е сутки, через 1 неделю и через 4 недели.
Результаты. Средние значения ПЗО и ГПК были значительно выше в группе, где проводилась оптическая биометрия, 
по сравнению с группой А-сканирования (р=0,029 и р<0,001 соответственно). Показатели толщины хрусталика и 
оптической силы ИОЛ были выше в группе А-сканирования (р=0,007 и р=0,023). Послеоперационная МКОЗ была 
достоверно выше в группе оптической биометрии на 1-е сутки и через 4 недели (р<0,001).
Заключение. Оптическая биометрия обеспечивает более точные измерения по сравнению с контактным ультразвуковым 
А-сканированием, что способствует получению лучших функциональных результатов после факоэмульсификации 
катаракты. Ультразвуковое А-сканирование остается полезным инструментом для зрелой катаракты.

© Arjun S.V., Venkatesan C., 2026



15

ОРИГИНАЛЬНЫЕ СТАТЬИ 
ORIGINAL ARTICLESComparative Study between A-Scan and Optical Biometry in Intraocular Lens (IOL) Power 

ТОЧКА ЗРЕНИЯ. ВОСТОК–ЗАПАД • POINT OF VIEW. EAST–WEST • 13(2), 2026

Ключевые слова: аксиальная длина, катаракта, оптическая сила интраокулярной линзы, оптическая биометрия, 
ультразвуковое А-сканирование, факоэмульсификация катаракты

Для цитирования: Aрюн С.В., Венкатесан C. Сравнительное исследование данных А-сканирования и оптической 
биометрии при расчете оптической силы интраокулярной линзы. Точка зрения. Восток–Запад. 2026;13(2): 14–22.  
https://doi.org/10.25276/2410-1257-2026-2-14-22 
Автор, ответственный за переписку: Arjun S.V., svarjun4@gmail.com

INTRODUCTION

Cataract remains the most common cause of reversible 
blindness and imposes a significant public health challenge, 
especially among underdeveloped and developing countries. 
Observations of data from Global burden of disease — 2020 
update have shown that cataract prevalence has continued to 
rise  over the past three decades in absolute numbers, mainly due 
to population expansion [1, 2]. Accordingly, cataract surgery rep-
resents highest-volume surgical management practices globally.

Phacoemulsification is the current surgical choice for 
cataract removal with immediate visual  recovery and 
achieved anatomical results. Modern cataract surgery aims 
not only to remove the opacified lens but also to achieve pre-
cise postoperative refractive outcomes and optimal unaid-
ed visual acuity [3, 4]. Accurate  intraocular lens (IOL) power 
calculation is critical for achieving the refractive objectives.

It is essential to  precisely measure the ocular biomet-
rics such as axial length (AL), corneal curvature (K1 & 
K2), and anterior chamber depth (ACD) to obtain an ac-
curate IOL power. The refractive prediction error  is most 
dependent on the measurement of AL and minute errors 
can cause a clinically significant under- or over-correc-
tion [5]. Conventional ultrasound A-scan biometry  is es-
tablished practice for measurement of AL and continues 
to be extensively used, especially in eyes with dense nu-
clear sclerotic cataracts. Non immersion contact ultra-
sound, however,  is operator dependent and prone to er-
rors including corneal indentation resulting in the under-
estimated axial length [6]. Optical biometry has offered 
a non-contact, highly repeatable alternative and is now 
the most widely used modality in  modern cataract surgery. 
Studies have shown that  optical biometry provides better 
refractive accuracy and more achievable target refraction 
than USG methods [3, 7].

However, it is still out of reach for many centres be-
cause  most optical signal acquisition technologies are ex-
pensive and do not support the full imaging ability as does 
ultrasound A-scan biometry. In India, real life comparisons 
of postoperative visual results using these modalities in the 
background of Indian tertiary care setup have been relative-
ly scarce. Therefore, the present study aimed to compare oc-
ular biometric parameters, intraocular lens power calcula-
tion, and postoperative visual outcomes between contact ul-
trasound A-scan biometry and optical biometry in patients 
undergoing phacoemulsification.

MATERIAL AND METHODS

Study Design and Setting: A hospital-based prospective 
observational study was carried out at a tertiary centre in 

South India during the study period of 12 months (Septem-
ber 2024 – September 2025). A total of 181 participants (210 
eyes — 181 unilateral & 29 bilateral) underwent phacoemul-
sification with foldable posterior chamber intraocular lens 
implantation. Institutional ethics committee clearance (IEC 
REF NO: ST0724-2815) was obtained before commence-
ment of the study, and all procedures conformed to ethi-
cal standards for human research. Written informed con-
sent was secured from every participant.

Study Population: Participants aged 40 years or older with 
visually significant nuclear sclerotic cataract and ability to 
obtain biometric measurements scheduled for phacoemul-
sification as cataract surgery were included for this study. 

Participants with amblyopia, paediatric age group, 
severe dry eye disease, corneal opacity, altered corneal 
curvature following keratoplasty or refractive surgery, 
corneal dystrophy or degeneration, pupillary abnormalities 
such as absent direct reflex or relative afferent pupillary 
defect, traumatic or complicated cataract, lens-induced or 
angle-closure glaucoma, previous intraocular procedures, 
intraoperative complications, and cases combined with 
additional surgical procedures and retinal pathologies such 
as macular hole, retinal vascular occlusion, advanced diabetic 
or hypertensive retinopathy, affecting visual prognosis are 
excluded from the study. 

The patients were divided into 2 groups, group A: 
ultrasound A-scan biometry group (non-immersion 
technique) and Group B: Optical biometry group (IOL 
Master 700). The sample size required for each group was 
calculated based on a previous study by Gaballa SH et al. [8] 
(2017) using a two-proportion comparison formula with 
a 95% confidence interval and 80% power =0.05, β=0.20). 
Based on expected proportions of 43% and 25% in the two 
groups, the minimum required sample size was 105 eyes 
per group. Therefore, 210 eyes were included in the study 
in total. 

Preoperative Assessment:
All participants underwent detailed ophthalmic 

evaluation before surgery. Best corrected visual acuity 
was recorded using Snellen chart. Slit-lamp examination 
was performed to document anterior segment findings 
and cataract was graded according to LOCS III system [9]. 
Intraocular pressure measurement was carried out using 
non-contact tonometry. Posterior segment evaluation was 
done after dilation with tropicamide (0.8%) + phenylephrine 
(5%) one drop every 10 minutes and using slit-lamp 
biomicroscopy with a 90 & 78-diopter volk lens and indirect 
ophthalmoscopy using 20 dioptre volk lens. 

Biometric Evaluation:
Biometry was performed using contact ultrasound A-scan 

(model no: Appascan max) (non-immersion technique) and 
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independent samples t-test for continuous variables and the 
chi-square test for categorical variables. Mean differences 
and corresponding test statistics were calculated where 
appropriate. Postoperative visual acuity outcomes were 
compared between groups at each follow-up visit using 
independent samples t-tests.

In this study, 29 participants contributed bilateral 
data (210 eyes from 181 patients). Given the relatively 
small proportion of bilateral cases (16%), each eye was 
treated as an independent unit for analysis. As the primary 
comparisons were between independent groups (A-scan vs 
optical biometry), the impact of inter-eye correlation on 
group-level estimates was considered minimal. 

Because a significant difference in baseline age was 
observed between the two groups, analysis of covariance 
(ANCOVA) was conducted to evaluate the independent 
effect of biometry method on postoperative visual acuity 
while adjusting for age as a continuous covariate. Adjusted R² 
values were reported to indicate the proportion of variance 
explained by the model. A two-tailed p<0.05 was considered 
statistically significant.

RESULTS

Study Population & Baseline Characteristics
A study of 181 participants were enrolled and was 

divided into two groups. The entire study population was 
nearly equally distributed by gender and laterality of right 
eye was more than left eye. 

As listed in Table 1, gender and laterality were not 
significantly different  between the two groups (p=0.581 
and p=0.487 respectively). However, there was a significant 
difference in the  distribution of lens opacity between the 
2 groups (χ2=28.168, p<0.001); Group A had more dense 
nuclear sclerotic cataracts (nuclear sclerosis grade IV) and 
Group B had predominantly nuclear sclerosis grade II + 
grade III posterior subcapsular cataracts.

The  average age group of this study participants was 
62.39±10.60 years. The mean age were significantly higher in 
Group — A than in Group — B participants (64.36±10.51 vs 
60.41±10.36  years respectively; p=0.007). Preoperative BCVA 
in Group — A was 0.863±0.179 logMAR/Snellen equivalent 
(6/36-1) compared to Group — B 0.813±0.192 logMAR/
Snellen equivalent (6/36), which was not statistically 
significant (p=0.050) (Fig. 1, 2).

Comparison of Ocular Biometric Parameters & IOL Power
In Table 2, the mean keratometry values were similar 

and no statistically significant differences were seen in K1 
(p=0.271) or K2 (p=0.608) measurements between the 
manual keratometry and optical biometry group.

Mean axial length was significantly greater in the IOL 
Master group than A-scan group (23.20±0.76 vs 22.95±0.86; 
p=0.029). Anterior chamber depth was deeper in the IOL 
Master group than A scan group (3.33 mm vs 3.08 mm), 
and  this difference was statistically significant (p=0.000). 
Lens thickness was denser in the A-scan group (4.50±0.49 
mm) than in the IOL Master group (4.33±0.43 mm; p=0.007).

The mean IOL power was significantly higher in the 
A-scan group (21.36±2.02 D) compared to the IOL Master 
group (20.70±2.20 D; p=0.02) (Fig. 3).

optical biometry (IOL Master 700). Measurements were 
obtained using standard operating protocols.

Optical biometry yielded AL, total keratometry, ACD, 
lens thickness (LT), white to white ratio (W-T-W) values. 
Measurements were recorded only when acceptable signal 
quality and proper fixation were achieved. 

Ultrasound biometry, a contact solid probe technique 
was used (non-immersion) and care was taken to avoid 
corneal indentation during the procedure. A minimum of 
five readings were obtained for axial length measurement 
in each eye, and the mean value with standard deviation 
of <0.05 was used for final analysis. ACD and LT were also 
measured. Manual keratometry (Helmholtz Keratometer) 
was used to obtain K1 and K2 readings for the group A. 
Standardized sound velocities were applied for different 
ocular media, with 1532 m/s for aqueous and vitreous 
humor and 1641 m/s for the crystalline lens. All biometric 
measurements were performed by the same experienced 
technician to minimize inter-observer variability.

IOL Power Determination:
The SRK/T formula was used for IOL power calculation 

in both groups to ensure methodological consistency. The 
calculated IOL power selected for implantation was recorded 
for postoperative refraction. 

Surgical Technique:
All surgeries were performed by a single surgeon using 

a standardized phacoemulsification approach through a 
temporal clear corneal incision measuring approximately 2.8 
mm. Following capsulorrhexis and hydrodissection, nuclear 
emulsification and cortical aspiration were done. A preloaded 
foldable acrylic hydrophobic posterior chamber intraocular 
lens was implanted into the capsular bag. 

POSTOPERATIVE FOLLOW-UP

Patients were reviewed on the day 1, week 1 and at week 
4. Best-corrected visual acuity (BCVA) was documented 
using Snellen chart postoperatively. Slit-lamp examination 
was performed to assess corneal wound integrity, corneal 
transparency, anterior chamber reaction, and IOL positioning.

Outcome Variables:
The primary outcome measure was postoperative BCVA 

at postoperative day 1 and postoperative week 4. Secondary 
outcome measures included comparison of axial length, 
anterior chamber depth, lens thickness, keratometric 
readings (K1 and K2), and implanted IOL power between 
the two biometric modalities.

Statistical Analysis:
Statistical analysis was performed using SPSS software 

(version 26.0; IBM Corp., Armonk, NY, USA). Continuous 
variables were expressed as mean ± standard deviation (SD), 
while categorical variables were presented as frequencies 
and percentages. Snellen visual acuity values were converted 
to logMAR units for statistical analysis.

Normality of continuous variables was assessed prior 
to analysis. Comparisons between the two independent 
groups (A-scan and IOL Master) were performed using the 
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Postoperative Visual Outcomes: As shown in Table 3, the 
Postoperative VA had a remarkable difference  between 
two groups at three follow-up time points. On the first 
postoperative day, IOL Master group had significantly better 
visual acuity compared with A-scan group, (IOL Master: 
0.074±0.106 logMAR/Snellen equivalent (6/6+3) vs A-scan: 
0.222±0.082 logMAR/Snellen equivalent (6/9+2)  (p<0.001).

This difference was even  more pronounced at postop-
erative week 4, the IOL Master group showed better visual 
results with a mean visual acuity of 0.007±0.034 logMAR/
snellen equivalent (6/6) and the A-scan group  had a mean 
visual acuity equal to 0.278±0.048 logMAR/Snellen equiva-
lent (6/12). This difference was highly statistically  signifi-
cant (p<0.001) (Fig. 4, Table 4).

Age-Adjusted Analysis of Postoperative Visual Acuity
After adjusting for age using ANCOVA, the biometry 

method remained a significant predictor of postoperative 
visual acuity at all visits (p<0.001), whereas age showed no 
significant association. The adjusted R2 indicated that the 
biometry method explained a substantial proportion of the 
variance in postoperative visual acuity within week 4.

DISCUSSION

Accurate intraocular lens (IOL) power calculation is fun-
damental for a favourable outcome in cataract surgery, as 
achieving excellent refractive outcomes and high patient 

Table 1

Baseline Characteristics & Preoperative Comparability of Study Groups
Таблица 1

Исходные данные и дооперационное сравнение исследуемых групп

Variable
Переменная

Group A (A-scan) 
(n=105) 

Группа А (А-скан) 
(n=105)

Group B 
(IOL master) (n=105)
Группа Б (IOL master) 

(n=105)

Total (n=210)
Всего

(n=210)

Test statistic
Статистика 
критерия

p

Sex, n (%) / Пол n (%) χ2=0.305 0.581
  Female / Женщины 54 (51.9) 50 (48.1) 104 (49.5)
  Male / Мужчины 51 (48.1) 55 (51.9) 106 (50.5)
Eye side, n (%) / Глаз, n (%) χ2=0.482 0.487
  Left / Левый 49 (46.7) 44 (41.9) 93 (44.3)
  Right / Правый 56 (53.3) 61 (58.1) 117 (55.7)
Cataract grading, n (%)
Степень катаракты, n (%) χ2=28.168 <0.001

  NS I + PCC 15 (40.5) 22 (59.5) 37 (17.6)
  NS II + PSCC 30 (36.1) 53 (63.9) 83 (39.5)
  NS III 21 (48.8) 22 (51.2) 43 (20.5)
  NS IV 39 (83.0) 8 (17.0) 47 (22.4)
Age (years), mean ± SD
Возраст (лет), среднее значение ± SD 64.36±10.51 60.41±10.36 62.39±10.60 t=2.745 0.007

Pre-op VA (logMAR), mean (Snellen) ± SD
Острота зрения до операции (logMAR), 
среднее значение (Snellen) ± SD

0.863±0.179 (6/361) 0.813±0.192 (6/36) 0.84±0.191 t=1.973 0.050

Note: VA — visual acuity; NS — nuclear sclerosis; PCC — posterior cortical cataract; PSCC — posterior subcapsular cataract.

Примечание: VA — острота зрения; NS — ядерный склероз; PCC — задняя кортикальная катаракта;  
PSCC — задняя субкапсулярная катаракта.

satisfaction is now a priority. Even minor biometric errors 
can lead to a clinically relevant  postoperative refractive er-
ror [10]. This study compared partial coherence interferom-
etry using the  IOL Master 700 Vs contact ultrasound A-scan 
biometry (non — immersion) in 181 patients and evaluated 
biometric measurements and prediction errors in IOL pow-
er and postoperative visual acuity.

Regarding baseline characteristics, the two study groups 
were comparable with respect to gender distribution and lat-
erality. The mean age of participants was significantly higher 
in the A-scan group than the IOL Master group. Advancing age 
is associated with denser nuclear sclerotic cataract, and de-
creased optical clarity, which may affect the biometric param-
eters and postoperative refraction [11]. Ben-Eli et al. (2024) 
reported that increasing age is an important determinant of 
postoperative visual acuity following cataract surgery [12].

To adjust for baseline age differences, ANCOVA was per-
formed and the analysis showed that biometry method re-
mained a strong and independent predictor of postopera-
tive visual acuity. This stipulates that the improved outcomes 
with optical biometry are attributable not only to age, but 
also to the advantages of the measurement modality [13].

Arens et al. (2024) in their retrospective data compari-
son, confirmed age as significant factor for hyperopic refrac-
tive surprise, regardless of the biometric modalities used [14]. 
These results indicate that although age may affect refrac-
tive predictability, but biometry technique is still the  prin-
cipal determinant of accuracy. The preoperative visual acu-
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Fig. 1. Preoperative Visual Acuity in Group A and Group B

Рис. 1. Дооперационная острота зрения в группах А и Б 

Fig. 2. Cataract Grading in group A and group B

Рис. 2. Степень катаракты в группах А и Б

Table 2

Comparison of Ocular Biometric Parameters and IOL Power Between Study Groups
Таблица 2

Сравнение биометрических параметров глаза и оптической силы ИОЛ между исследуемыми группами

Parameter
Параметр

Group A (A-scan) 
(n=105)

Группа А (A-скан) 
(n=105)

Group B
(IOL master) (n=105)

Группа Б
(IOL master) (n=105) 

Mean difference
Средняя 
разность

Test statistic
Статистика 
критерия

p

K1 (D) (Helmholtz keratometry)
К1 (D) (кератометрия по 
Гельмгольцу)

44.47±1.72 44.23±1.35 0.24 t=1.104 0.271

K2 (D) Helmholtz keratometry)
К2 (D) (кератометрия по 
Гельмгольцу)

45.10±1.82 45.22±1.45 −0.12 t=0.513 0.608

Axial length (mm)
Аксиальная длина (мм) 22.95±0.86 23.20±0.76 −0.25 t= −2.204 0.029

Anterior chamber depth (mm)
Глубина передней камеры (мм) 3.08±0.43 3.33±0.46 −0.25 t= −4.177 0.000

Lens thickness (mm)
Толщина хрусталика (мм) 4.50±0.49 4.33±0.43 0.17 t=2.710 0.007

IOL power (D)
Оптическая сила ИОЛ (D) 21.36±2.02 20.70±2.20 0.67 t=2.290 0.023

D — Diopters / Диоптрия
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Fig. 3. Mean Lens Thickness in Group A and Group B

Рис. 3. Средняя толщина хрусталика в группах А и Б

Table 3

Postoperative Visual Outcomes and Age-Adjusted Analysis
Таблица 3

Оценка зрительных результатов в послеоперационном периоде и возрастно-скорректированный анализ

Outcome
Результат

A-Scan Mean (snellen 
chart) ± SD

A-сканирование, 
среднее (таблица 

Снеллена) + СО

IOL Master Mean  
(snellen chart) ± SD

IOL Master, среднее (таблица 
Снеллена)

Mean 
difference
Средняя 
разность

Test statistic
Статистика 
критерия

p

Post-op Day 1 VA
Острота зрения День 1 
после операции

0.222±0.082 (6/9+2) 0.074±0.106 (6/6+3) 0.148 t=11.316 <0.001

Post-op Week 4 VA 
Острота зрения Неделя 4 
после операции

0.278 (6/12) 
± 0.048 0.007±0.034 (6/6) 0.272 t=47.181 <0.001

VA — Visual Acuity / Острота зрения

Fig. 4. Comparison of Post-operative Visual Acuity (logMAR) at Day 1 and Week 4 between A-scan and IOL Master

Рис. 4. Cравнение послеоперационной остроты зрения (logMAR) на 1-е сутки и через 4 недели между группами с использованием А-сканирования 
и IOL Master
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ity was poor in both groups, indicating visually significant 
cataract. The  A-scan group had decreased baseline preop-
erative VA compared to IOL master. 

Keratometric measurements were comparable between 
the two groups, indicating good consistency between manu-
al keratometry and optical biometry. Systematic reviews have 
also reported strong concordance in mean keratometry val-
ues between optical and ultrasound-based technologies with 
minimal clinically significant variability [15]. Similarly, the 
proportion of eyes with keratometric differences within ± 
1.0 D was comparable between devices [16]. Henceforth, the 
small residual refractive shift observed in this study is unlike-
ly to be attributable to keratometric variation.

Anterior chamber depth was deeper in the IOL Master 
group than the A scan group, and this difference was  statis-
tically significant. Accurate ACD measurement is important 
for the clinical  use because it influences the effective IOL 
power calculation and lens positioning as it is an essential 
parameter in the IOL formula calculation [17].

With regard to cataract density a statistically signifi-
cant  variation between the two groups was observed in our 
study. The A scan group had more nuclear sclerosis IV (NS 
IV) cataracts compared to IOL master group which had more 
nuclear sclerosis II + grade III posterior subcapsular cata-
racts (NS II + PSCC). This reflects the common clinical sce-
nario where optical biometry is not feasible in dense nucle-
ar sclerotic cataracts necessitating ultrasound biometry [18]. 

Ultrasound measures axial length up to the internal lim-
iting membrane, whereas optical biometry measures up to 
the retinal pigment epithelium, which represents the true 
refractive endpoint [19]. contact ultrasound A scan may un-
derestimate axial length largely due to the absence of cor-
neal compression [20] and axial length measured with the 
optical biometer was significantly longer than that obtained 
with A-scan ultrasound biometer. This difference is clinically 
relevant, as a 0.1 mm error in axial length may result in ap-
proximately 0.25–0.3 D of refractive error. Optical biometry 
has also been shown to provide more accurate deeper ante-
rior chamber depth measurements compared with contact 
ultrasound A scan.

Dense nuclear sclerotic cataracts produce marked signal 
attenuation due to reduced light transmission to the retinal 

pigment epithelium [21]. This is the limitation for optical bi-
ometry modality and ultrasound A-scan remains essential in 
such scenarios [18, 22]. The higher prevalence of dense nu-
clear sclerotic cataracts in the A-scan group reflects both an-
atomical changes and modality-related measurement effects. 
Contact ultrasound biometry can induce corneal indenta-
tion, altering intraocular dimensions, [23] whereas non-con-
tact optical biometry avoids this source of error and shows 
better reproducibility for measurements [24]. Also, in our 
study significant differences in lens thickness measurements 
exist between both biometric modalities which reflects that 
biometry methods should not be used interchangeably.

Similar findings in terms of axial length were report-
ed by Goyal et al, 2003, who observed a longer mean axial 
length with optical biometry (23.55 mm) compared with ul-
trasound (23.35 mm) [25]. Likewise, the study by Zahoor et 
al., 2024, reported a mean difference of 0.36±0.21 mm be-
tween optical biometry and applanation ultrasound mea-
surements [26] suggesting that these modalities are not in-
terchangeable.These findings highlighted the necessity to 
consider optical biometer modality when calculating axial 
length for cataract surgery.

The mean IOL power was higher in the A-scan group, 
and it may likely reflect shorter axial lengths measured by 
ultrasound A scan biometer. Axial length underestimation 
during preoperative assessment may result in implantation 
of high-power IOL and can result in postoperative refractive 
surprise [27, 28]. Badr SS (2022), concluded that minimum 
error in axial length  measurement by contact ultrasound 
A scan biometer tends to produce a calculated IOL power 
higher than optical biometry [29]. Dong et al. (2018) found 
that differences in axial lengths and calculated IOL pow-
ers  between optical and ultrasound biometry were statisti-
cally significant across eyes with different axial lengths, and 
clinically relevant discrepancies could be observed in short 
eyes [30]. Even if modern formulas reduce these effects, per-
sistent bias of the  measurement is clinically significant [31].

On postoperative day 1, optical biometric measurements 
resulted significantly better visual acuity 0.074±0.106 log-
Mar (6/6+3 in Snellen chart) compared to A scan group 
0.222±0.082 logMar (6/9+2 in Snellen chart) which indi-
cates more accurate refractive targeting and faster visual re-

Table 4 

Age-Adjusted Analysis of Postoperative Visual Acuity by Biometry Method
Таблица 4

Анализ послеоперационной остроты зрения с поправкой на возраст по методу биометрии

Outcome
Результат

Predictor
Предиктор F p Adjusted R2

Скорректированный R2

Post-op Day 1 VA
Острота зрения День 1 после операции

Biometry method
Метод биометрии 121.38 <0.001 0.376

Age / Возраст 0.17 0.679
Post-op Week 4 VA
Острота зрения Неделя 4 после 
операции

Biometry method
Метод биометрии 2130.92 <0.001 0.914

Age / Возраст 0.46 0.497

VA — Visual Acuity / Острота зрения
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covery. This difference was accentuated at week 4 post op-
erative with the  IOL Master group showing results to em-
metropia 0.007±0.034 logMar (6/6 in Snellen chart) whereas 
A scan group visual acuity was 0.278±0.048 logMar (6/12 in 
Snellen chart). These results are like those of previous stud-
ies  showing an increased level of refractive accuracy in op-
tical biometry. Sabih et al, in their prospective study found 
no change in mean postoperative spherical equivalent value 
when comparing the optical vs ultrasound groups [32]. Don-
gare et al [33] demonstrated that optical biometry provides 
better refractive accuracy in comparison to the ultrasound 
measurements, and Langenbucher A. et al, [34] has reported 
that the optical biometry results in lower refractive predic-
tion errors, if combined  with newer IOL power calculation 
formulae such as SRK/T formula. Optical biometry has also 
demonstrated superior refractive outcomes in challenging 
eyes, including high myopia [35].

Strengths and Limitations
The strengths of this study include a relatively large sam-

ple size and measuring both the early and late postoperative 
visual outcomes, which gives a comprehensive assessment 
of refractive outcomes.

The limitation of the study is the non-randomization of 
participants, which resulted age and cataract density differ-
ence between the two study groups. However, this reflects 
real-world clinical practice thus increasing the external va-
lidity of the results from the study.

Additionally, inclusion of bilateral cases may introduce 
inter-eye correlation, which could violate the assumption of 
statistical independence, although the effect is likely mini-
mal due to the limited proportion of bilateral data.

CONCLUSION

The results of this study suggest that optical biometry 
(IOL Master 700) provided  better refractive accuracy and 
postoperative visual acuity than contact ultrasound A-scan 
biometry. Optical  biometry should be considered the pre-
ferred modality for IOL power calculation whenever feasi-
ble. Ultrasound A-scan modality is still crucial in dense cata-
racts, but proper technique and awareness of its limitations 
are crucial to reducing reminiscent refractive error. 
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