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Abstract

Objectives: To evaluate the acute effects of cigarette smoking on corneal tomography and ocular biometry.
Methods: This prospective, controlled study included 92 healthy volunteers (46 smokers and 46 non-smokers); only the 
right eye was analyzed. Baseline ophthalmological examination, corneal tomography and biometry were performed. Partic-
ipants remained outdoors for 10 minutes under standardized conditions; smokers smoked one cigarette, whereas controls 
did not. Measurements were then repeated, and within-group changes and between-group differences in change (Δ) were 
analyzed.
Results:  Baseline demographic, tomographic, and biometric measurements were similar between groups (all p>0.05). 
Within the smoking group, significant reductions were observed in corneal thickness at the pupil center, corneal vertex, 
and thinnest point (p=0.011, p=0.012, and p=0.017, respectively). Within the smoking group, anterior chamber depth 
also decreased from 3.08±0.44 mm to 2.98±0.52 mm (p=0.034); however, the between-group difference in Δ values was 
not statistically significant (p=0.068). In contrast, no significant changes were observed in anterior chamber volume, 
keratometric values, axial length, or emmetropia-targeted intraocular lens power calculated using the Barrett Universal II 
formula (p>0.05 for all). No significant changes were observed in any of the parameters examined in the control group. 
In the between-group comparison of Δ values, changes in pupil-center pachymetry and thinnest corneal thickness were 
significantly different (p=0.002 and p=0.004). Anterior 0–2 mm densitometry decreased in smokers, with a significant 
between-group difference in Δ (p=0.029).
Conclusion: Acute cigarette smoking was associated with measurable alterations in corneal thickness, anterior chamber 
depth and several corneal densitometry parameters. However, these changes did not significantly affect keratometric values, 
axial length, or intraocular lens power calculations. Recent cigarette smoking may affect anterior segment measurements, 
and recent cigarette smoking should be considered when interpreting measurements, especially in situations requiring sen-
sitive corneal assessment.
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Introduction

Smoking is one of the most important public health prob-
lems worldwide, affecting more than one billion individuals 
(1). Cigarette smoke is a mixture that contains thousands 
of chemical constituents, many of which have toxic effects 
(2). Because it contains numerous pro-oxidant components, 
including free radicals, aldehydes, peroxides, epoxides, and 
nitrogen oxides, it can induce both short- and long-term 
effects through oxidative stress (3). In addition, the ocular 
surface remains in constant contact with environmental fac-
tors. For this reason, smoking may influence the eye through 
both systemic mechanisms and direct exposure to tobacco 
smoke.

Previous studies have explored the association between 
smoking and ocular surface health (4-8). Cigarette smoking 
has been reported to impair tear film stability and may con-
tribute to dry eye disease development (4). The relation-
ship between smoking and corneal endothelial cell density 
remains unclear, and studies have yielded conflicting results 
(5,6). Long-term smoking has been associated with de-
creased basal epithelial cell density, keratocyte density, en-
dothelial cell density, and subbasal nerve fiber density (7). 
Smoking has also been associated with an increase in corneal 
immune cell density and morphological changes in the sub-
basal nerve plexus (8). However, most studies have focused 
on the chronic effects of smoking, while acute effects have 
been examined in fewer studies. Transient decreases in pu-
pil diameter and superficial/deep foveal vascular density have 
been reported following acute cigarette smoking (9,10).

Corneal tomography and biometry are widely used in 
corneal evaluation and surgical planning (11,12). However, 
studies examining the effects of smoking on these measure-
ments are limited. Identifying early changes after cigarette 
smoking is of clinical importance, particularly for corneal 
evaluation and refractive surgery planning. Therefore, inves-
tigating the early effects of smoking on these parameters 
may help fill a gap in the literature.

This study aimed to evaluate the short-term effects of 
smoking on corneal tomography and ocular biometric pa-
rameters. Specifically, pre- and post-smoking measurements 
were compared in the smoking group, and the magnitude 
of these changes was examined in comparison with a 
non-smoking control group.

Methods

This prospective controlled comparative study was carried 
out in the Department of Ophthalmology at Istanbul Univer-
sity, Istanbul Faculty of Medicine. The research protocol fol-
lowed the principles of the Declaration of Helsinki and was 
approved by the Clinical Research Ethics Committee of Is-

tanbul University, Istanbul Faculty of Medicine (No: 03, Date: 
06/02/2026). The study was registered at ClinicalTrials.gov 
(registration number: NCT07580040). Before enrollment, all 
participants provided written informed consent.

Ninety-two healthy volunteers were enrolled, includ-
ing 46 current smokers and 46 individuals who had never 
smoked. To avoid inter-eye correlation, the right eye was 
prespecified as the study eye before statistical analysis, and 
only right-eye data were included. Participants in the smok-
ing group had a smoking history of at least one pack per day 
for a minimum of one year. The inclusion criteria included an 
age range of 18 to 60 years and the absence of ocular pathol-
ogy. Exclusion criteria comprised previous ocular surgery, 
ocular trauma, and any corneal or retinal pathology, clini-
cally significant dry eye disease, or ocular surface disorder; 
contact lens use within the last two weeks; medication use 
that could affect pupillary dynamics or the ocular surface; 
systemic diseases such as diabetes mellitus or hypertension; 
a history of former smoking in the control group; and use 
of electronic cigarettes or other tobacco products for all 
participants.

Demographic data of all participants were recorded, and 
detailed ophthalmological examinations were performed. Vi-
sual acuity measurements including uncorrected distance vi-
sual acuity (UDVA) and best-corrected visual acuity (BCVA), 
were obtained at 6 m with a Snellen chart. Manifest spher-
ical refraction, cylindrical refraction, and axis values were 
also recorded. Subsequently, tomographic and biometric 
measurements were performed on all participants using the 
Pentacam AXL system (Oculus, Wetzlar, Germany), which 
integrates Scheimpflug imaging with optical biometry. Mea-
surements were performed using the device’s AXL mode 
and the 25-image Scheimpflug 3D scan setting (default: 25 
Images per second). To ensure consistency in measurements, 
all examinations were performed under the same lighting 
conditions by the same experienced technician. The quality 
of each scan was evaluated according to the device’s quality 
criteria, and only measurements marked “QS: OK” were in-
cluded in the analysis. Participants then remained outdoors 
for 10 minutes under standardized conditions without inter-
acting with each other. During this period, participants in the 
smoking group smoked a single cigarette containing 0.8–1.0 
mg of nicotine under standard conditions, while the con-
trol group was kept in similar outdoor conditions without 
exposure to cigarette smoke. During the study period, the 
mean ambient temperature was approximately 8.7°C and 
the mean relative humidity was 84%. Repeat measurements 
began about 5 minutes after completing the cigarette using 
the same device. To standardize the acute effect of smoking, 
baseline measurements were performed only in participants 
who had not smoked within the previous 8 hours. In addi-
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tion, all procedures were performed within the same time 
window of the day to reduce the effect of diurnal variability.

In the topographic and biometric evaluation, anterior 
corneal keratometry values ​​[K1 (flat meridian keratometry), 
K2 (steep meridian keratometry), and Kmax (maximum ker-
atometry)], simulated keratometry values ​​derived from the 
15° ring (Sim-K1 and Sim-K2), and anterior corneal aspheric-
ity (Q value) were recorded. In the pachymetric evaluation, 
corneal thickness at the pupil center, corneal vertex (central 
corneal thickness - CCT) , and thinnest point was measured. 
Corneal densitometry analysis was performed in the ante-
rior, central, posterior, and total layers across the 0–2 mm, 
2–6 mm, 6–10 mm, and 10–12 mm zones, and the total val-
ues. In addition, pupil center coordinates (x and y relative 
to the corneal vertex), corneal volume, anterior chamber 
volume, anterior chamber depth (ACD), white-to-white 
(WTW) distance, anterior chamber angle, pupil diameter, 
chord α, and chord μ values were recorded. Axial length 
(AL) was recorded. For biometric calculations, a standard-
ized intraocular lens (IOL) model with a lens factor of 119.8 
was selected, and the Barrett Universal II formula was ap-
plied using the Pentacam AXL IOL Calculator. The “IOL SEQ 
Emm” value, corresponding to the recommended IOL pow-
er (in diopters) for the emmetropia target, was recorded.

The primary outcome was the comparison of pre- to 
post-exposure changes (Δ values) in each parameter between 
the smoking and control groups. Secondary outcomes in-
cluded within-group comparisons of pre- and post-exposure 
measurements and between-group comparisons of baseline 
values.

The sample size was calculated based on a previous study 
reporting changes in pupil diameter after acute cigarette 
smoking (9). In that study, the mesopic pupil diameter was 
reported as 6.42±0.75 mm before smoking and 6.14±0.75 
mm after smoking, with a mean change of 0.26±0.24 mm. 
Based on this change, the standardized effect size was cal-
culated as 1.08. Using a two-tailed t-test for comparing the 
means of two independent groups in G*Power 3.1, it was 

determined that at least 43 participants were required for 
each group at α=0.01 and 99% power. Considering possible 
exclusions and missing data, it was planned to include 46 
participants in each group.

Statistical Analysis
All statistical evaluations were carried out using IBM SPSS 
Statistics software version 29.0 (IBM Corp., Armonk, NY, 
USA). Distribution normality of continuous variables was 
examined with the Shapiro–Wilk test together with histo-
gram-based visual assessment. For within-group before and 
after comparisons, normally distributed variables were ana-
lyzed using the paired t-test, whereas non-normally distrib-
uted data were evaluated with the Wilcoxon signed-rank 
test. Between-group differences were assessed using the in-
dependent t-test for normally distributed variables and the 
Mann–Whitney U test for non-normally distributed data. 
Categorical variables were compared using the chi-square 
test or, where appropriate, Fisher’s exact test. For the main 
between-group comparisons, mean differences were report-
ed with 95% confidence intervals (CIs), and effect sizes were 
expressed as Hedges’ g. A p value of <0.05 was considered 
statistically significant.

Results

This study included 92 participants, consisting of 46 smokers 
and 46 non-smokers. The mean age was 32.0±10.6 years; 44 
(47.8%) were female and 48 (52.2%) were male. As shown 
in Table 1, there were no statistically significant differenc-
es between the groups in baseline demographic and clinical 
characteristics (p>0.05 for all). There were no significant 
differences between the groups in baseline corneal tomo-
graphic and biometric measurements (p>0.05 for all, Table 
2). Axial length was 23.34±0.78 mm in the smoking group 
and 23.42±0.90 mm in the control group (p=0.170). Similar-
ly, the emmetropia-targeted IOL SEQ Emm value calculated 
using the Barrett Universal II formula was 22.44±1.87 D and 
22.22±2.99 D, respectively (p=0.153).

Table 1. Baseline demographic and clinical characteristics of the smoking and control groups

Parameter Smoking Group (n=46) Control Group (n=46) p

Age (years) 32.6±10.0 31.5±11.3 0.627*

Sex (female/male) 20 (43.5%) / 26 (56.5%) 24 (52.2%) / 22 (47.8%) 0.404**

UCVA 0.67±0.33 0.57±0.46 0.228*

BCVA 1.07±0.13 1.07±0.16 0.100*

Manifest spher (D) -0.29±1.49 -0.90±1.95 0.100*

Manifest cylinder (D) -0.26±0.39 -0.28±0.38 0.794*

Manifest axis (°) 36.0±54.4 35.6±57.4 0.978*

UCVA: uncorrected visual acuity; BCVA: best-corrected visual acuity; D: diopter; *: Mann–Whitney U test; **: Chi-square test
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In the smoking group, significant decreases were ob-
served in pachymetry at the pupil center, pachymetry at 
the corneal vertex, and thinnest corneal thickness after 
smoking (p=0.011, 0.012, and 0.017, respectively; Table 
3). Additionally, anterior chamber depth decreased from 
3.08±0.44 mm to 2.98±0.52 mm (p=0.034). No statisti-
cally significant change was detected in anterior chamber 
volume (170.3±37.0 mm³ vs. 164.9±36.4 mm³; p=0.695). 
No significant changes were detected in keratometric 
values—K1, K2, Kmax, Sim-K1, Sim-K2—or axial length 
(all p>0.05). Although anterior chamber depth decreased 
significantly, no significant change was observed in the 
emmetropia-targeted intraocular lens power calculated 
using the Barrett Universal II formula (22.44±1.87 D vs. 
22.35±2.11 D; p=0.752). In the control group, no signifi-
cant changes were observed in any of the parameters ex-
amined. In the between-group comparison of Δ values, the 
mean differences were −2.54 µm for pupil-center pachym-
etry (95% CI, −4.12 to −0.96; Hedges’ g=−0.66; p=0.002) 

and −2.50 µm for thinnest corneal thickness (95% CI, 
−4.17 to −0.83; Hedges’ g=−0.61; p=0.004), whereas no 
significant differences were observed in the other tomo-
graphic and biometric parameters.

Baseline corneal densitometry values were similar be-
tween the smoking and control groups. In the corneal densi-
tometry analysis, a significant decrease was observed in the 
anterior 0–2 mm zone in the smoking group after exposure, 
with values decreasing from 22.82±2.48 to 22.43±2.08 (Δ=-
0.39±1.75, p=0.016), whereas no significant change was de-
tected in the control group (p=0.082, Table 4). Additionally, 
the magnitude of change in the anterior 0–2 mm zone dif-
fered significantly between the two groups (p=0.029). No 
significant within-group changes were found in the other 
anterior zones. In contrast, significant reductions in corneal 
densitometry were observed in the posterior layer of the 
control group within the 0–2 mm, 2–6 mm, and 6–10 mm 
annular zones (p=0.037, p=0.019, and p=0.007, respectively, 
Fig. 1).

Table 2. Comparison of baseline corneal tomographic and biometric measurements between the smoking and control groups

Parameter Smoking Group (n=46) Control Group (n=46) p

K1 (D) 42.6±1.3 42.4±1.5 0.462*

K2 (D) 43.5±1.3 43.6±1.5 0.982*

Kmax (D) 44.1±1.3 43.9±1.4 0.833*

Sim-K1 (D) 42.8±1.6 42.4±1.6 0.487*

Sim-K2 (D) 43.6±1.3 43.6±1.5 0.824*

Q value -0.33±0.17 -0.34±0.09 0.854**

Pachymetry at pupil center (µm) 541.9±32.3 549.6±25.4 0.204*

Pachymetry at corneal vertex (µm) 542.9±32.5 551.5±26.0 0.165*

Thinnest corneal thickness (µm) 537.9±32.2 545.7±25.2 0.198*

Pupil center X coordinate (mm) -0.033±0.173 -0.104±0.251 0.874*

Pupil center Y coordinate (mm) 0.017±0.147 -0.005±0.199 0.542**

Corneal volume (mm³) 59.5±3.7 60.3±3.3 0.221*

Anterior chamber volume (mm³) 170.3±37.0 160.9±30.3 0.185*

ACD (mm) 3.08±0.44 3.00±0.34 0.348*

WTW (mm) 12.1±0.5 12.0±0.3 0.149*

ACA (°) 37.3±6.0 38.3±6.2 0.418*

Pupil diameter (mm) 2.99±0.62 3.14±0.68 0.277**

Chord α (mm) 0.41±0.13 0.44±0.11 0.347*

Chord μ (mm) 0.20±0.09 0.20±0.13 0.993**

AL (mm) 23.34±0.78 23.42±0.90 0.170**

IOL SEQ Emm (D) 22.44±1.87 22.22±2.99 0.153*

*: Independent-samples t test; **: Mann–Whitney U test; SD: standard deviation; K1: flat keratometry; K2: steep keratometry; Kmax: maximum keratometry; Sim-K1: 
simulated flat keratometry; Sim-K2: simulated steep keratometry; Q value: anterior corneal asphericity; Pupil center X coordinate: horizontal coordinate of the 
pupil center relative to the corneal vertex; Pupil center Y coordinate: vertical coordinate of the pupil center relative to the corneal vertex; ACD: anterior chamber 
depth; WTW: white-to-white distance; ACA: anterior chamber angle; AL: axial length; IOL SEQ Emm: intraocular lens spherical equivalent for emmetropia.
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Discussion

In this prospective controlled study, we showed that ciga-
rette smoking was associated with small but significant acute 
changes in corneal pachymetric parameters. In addition, a 
significant decrease in anterior chamber depth was observed 
in the smoking group. However, this change did not result 
in a significant alteration in emmetropia-targeted intraocu-
lar lens power calculation. In corneal densitometry analysis, 
significant changes were observed in some zones after acute 
exposure, suggesting that the acute effect of smoking may 
affect not only corneal thickness but also measurements re-
lated to corneal optical properties. Overall, these findings 

indicate that short-term cigarette smoking is associated with 
measurable changes in anterior segment measurements, but 
these changes do not significantly alter biometric calcula-
tions in the short term.

The non-smoking control group underwent the same 
outdoor conditions for the same duration, reducing poten-
tial confounding by the cold and humid environment. Low 
ambient temperature can reduce ocular surface tempera-
ture, thin the tear lipid layer, and shorten tear break-up time, 
thereby affecting anterior segment measurements (13). Al-
though this design improved comparability between groups, 
environmental effects could not be completely excluded.

Table 3. Within-group pre-post changes and between-group comparison of Δ values in corneal tomographic and biometric parameters

Smoking Group (n=46) Control Group (n=46)

Pre Post Δ p Pre Post Δ p p for Δ

K1 (D) 42.6±1.3 42.7±1.4 0.1±0.2 0.808* 42.4±1.5 42.5±1.5 0.1±0.3 0.099* 0.206***

K2 (D) 43.5±1.3 43.6±1.2 0.2±0.3 0.731* 43.6±1.5 43.6±1.5 0.1±0.2 0.066* 0.127***

Kmax (D) 44.1±1.3 44.0±1.3 -0.2±0.3 0.966** 43.9±1.4 44.1±1.5 0.1±0.1 0.320** 0.319****

Sim-K1 (D) 42.8±1.6 42.7±1.4 -0.1±1.2 0.284** 42.4±1.6 42.1±2.3 -0.3±2.4 0.515** 0.788****

Sim-K2 (D) 43.6±1.3 43.6±1.2 0.1±0.1 0.164* 43.6±1.5 43.6±1.6 0.1±0.2 0.067* 0.584***

Q value -0.33±0.17 -0.32±0.16 0.01±0.21 0.816** -0.34±0.09 -0.34±0.10 0.01±0.06 0.788** 0.631****

Pachy pupil 
center (µm)

541.9±32.3 540.5±31.2 -1.4±3.6 0.011* 549.6±25.4 550.8±25.1 1.2±4.1 0.060* 0.002***

Pachy cornea 
vertex (µm)

542.9±32.5 541.6±31.4 -1.3±3.4 0.012* 551.5±26.0 551.5±25.7 -0.2±3.9 0.970* 0.099***

Pachy thinnest 
(µm)

537.9±32.2 536.3±31.7 -1.6±0.9 0.017* 545.7±25.2 546.6±24.8 0.9±3.7 0.104* 0.004***

X (mm) -0.033±0.173 -0.104±0.174 -0.071±0.216 0.537* -0.104±0.251 -0.018±0.188 0.077±0.078 0.603* 0.989***

Y (mm) 0.017±0.147 0.018±0.155 0.011±0.095 0.773** -0.005±0.199 0.016±0.097 0.021±0.162 0.240** 0.474****

CV (mm³) 59.5±3.7 59.5±3.1 0.1±1.6 0.721* 60.3±3.3 60.1±3.2 -0.2±1.2 0.232* 0.322***

ACV (mm³) 170.3±37.0 164.9±36.4 -5.4±17.5 0.695** 160.9±30.3 162.3±31.1 1.4±4.9 0.068** 0.176****

ACD (mm) 3.08±0.44 2.98±0.52 -0.09±0.15 0.034** 3.00±0.34 2.98±0.34 -0.03±0.17 0.329** 0.068****

WTW (mm) 12.1±0.5 12.0±0.4 -0.1±0.3 0.309** 12.0±0.3 12.0±0.3 -0.1±0.1 0.652** 0.444****

ACA (°) 37.3±6.0 36.4±5.9 -0.8±3.9 0.082** 38.3±6.2 38.4±5.7 0.1±2.4 0.068** 0.142****

Pupil diameter 
(mm)

2.99±0.62 3.05±0.59 0.05±0.32 0.331* 3.14±0.68 3.13±0.72 -0.01±0.36 0.709* 0.326***

Chord α (mm) 0.41±0.13 0.42±0.13 0.01±0.08 0.872* 0.44±0.11 0.43±0.20 -0.01±0.17 0.326* 0.610***

Chord μ (mm) 0.20±0.09 0.21±0.11 0.01±0.06 0.841** 0.20±0.13 0.18±0.11 -0.05±0.09 0.152** 0.105****

AL (mm) 23.34±0.78 23.32±0.78 -0.02±0.01 0.328** 23.42±0.90 23.36±0.92 -0.06±0.30 0.149** 0.203****

IOL SEQ Emm 
(D)

22.44±1.87 22.35±2.11 -0.04±0.22 0.752* 22.22±2.99 22.35±3.30 0.06±0.26 0.117* 0.121***

Δ values represent post-exposure minus baseline values.; K1: flat keratometry; K2: steep keratometry; Kmax: maximum keratometry; Sim-K1: simulated flat 
keratometry; Sim-K2: simulated steep keratometry; Q value: anterior corneal asphericity; CV: corneal volume; ACV: anterior chamber volume; ACD: anterior 
chamber depth; WTW: white-to-white distance; ACA: anterior chamber angle; AL: axial length; IOL SEQ Emm: intraocular lens spherical equivalent for emmetropia. 
X and Y indicate the pupil center coordinates relative to the corneal vertex; *: Paired-samples t test; **: Wilcoxon signed-rank test; ***: Independent-samples t test 
****: Mann–Whitney U test; Statistically significant p values (<0.05) are shown in bold.
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Previous studies have reported conflicting associations be-
tween smoking and corneal thickness, ranging from no significant 
difference to increased CCT with reduced corneal endothelial 
cell density (6,14,15). In our study, pachymetric measurements 
decreased after acute cigarette smoking, with significantly greater 
changes in pupil-center pachymetry and thinnest corneal thick-
ness in the smoking group. Tear-film disruption and transient 
changes in corneal hydration are possible mechanisms for the 
observed pachymetric changes (8). However, because tear-film 
parameters and corneal endothelial measurements were not 
assessed, these mechanisms remain hypothetical. Nevertheless, 
the absolute magnitude of the pachymetric changes was small 
(approximately 1.3–1.6 µm). Pentacam test–retest repeatabili-
ty has been reported as 11.63 µm for central corneal thickness 
and 12.57 µm for thinnest corneal thickness in healthy eyes (16). 
Therefore, although statistically significant, these changes were 
below the expected repeatability limits and should be interpreted 
cautiously in terms of clinical relevance.

In our study, ACD decreased by 0.09 mm after smok-
ing. This change exceeded the reported test–retest repeat-
ability of approximately 0.07 mm for Pentacam ACD mea-
surements in healthy eyes (16), suggesting that it may not 
be fully explained by measurement variability. However, the 
between-group comparison of Δ values was not statistical-
ly significant, and ACV remained unchanged. The decrease 
in ACD also did not affect the emmetropia-targeted IOL 
power calculation. This finding suggests that acute cigarette 
smoking may induce short-term changes in anterior segment 
measurements, although these changes may not reach a lev-
el sufficient to alter biometric outcomes. Indeed, a recent 
study evaluating chronic smokers also reported no signifi-
cant difference between smokers and the control group in 
terms of ACD, ACV, and ACA, with more significant chang-
es observed in pupillometry and ocular surface parameters 
(17). On the other hand, current literature shows that tear 
film instability can affect the accuracy of IOL power calcu-

Table 4. Baseline and repeat-measurement corneal densitometry values and changes (Δ) by corneal layer and annular zone in the smoking and 
control groups

Region Smoking Group (n=46) Control Group (n=46)
p for Δ

Layer Zone Pre Post Δ p Pre Post Δ p

Anterior 0-2 mm 22.82±2.48 22.43±2.08 -0.39±1.75 0.016 22.81±1.79 22.87±1.51 0.07±1.24 0.082 0.029

2-6 mm 19.84±2.22 19.64±1.86 -0.20±1.54 0.761 20.44±3.07 19.95±1.46 -0.49±2.37 0.296 0.490

6-10 mm 19.54±5.70 19.34±5.88 -0.20±2.06 0.885 21.68±6.72 21.18±6.39 -0.50±1.89 0.172 0.472

10-12 mm 24.50±7.15 23.86±6.97 -0.64±4.74 0.474 27.62±6.30 28.02±6.11 0.39±4.67 0.077 0.041

Total 21.03±3.24 20.76±3.34 -0.26±1.90 0.852 22.44±3.82 21.99±4.07 -0.45±2.45 0.901 0.691

Central 0-2 mm 14.66±1.79 14.41±2.75 -0.25±2.21 0.690 14.49±1.17 15.57±1.57 1.09±1.95 0.712 0.297

2-6 mm 12.82±1.69 12.90±1.77 0.07±0.47 0.362 13.29±3.28 12.77±1.56 -0.52±2.92 0.870 0.177

6-10 mm 13.52±4.58 13.53±4.95 0.01±1.10 0.898 15.04±6.52 14.53±5.74 -0.51±1.56 0.049 0.067

10-12 mm 16.81±4.99 16.60±5.01 -0.21±2.48 0.714 17.72±4.29 17.82±4.30 0.09±2.44 0.678 0.834

Total 14.07±2.80 14.20±5.02 0.13±1.87 0.797 14.81±3.76 14.72±2.89 -0.09±1.47 0.935 0.315

Posterior 0-2 mm 9.10±2.65 9.23±2.96 0.13±1.13 0.375 8.75±1.68 8.45±1.92 -0.30±1.91 0.037 0.197

2-6 mm 8.40±2.44 8.60±2.44 0.20±0.89 0.214 8.50±2.31 8.01±1.34 -0.49±1.59 0.019 0.012

6-10 mm 10.33±4.86 10.47±5.13 0.14±0.93 0.149 10.81±4.11 10.40±3.70 -0.42±0.95 0.007 0.006

10-12 mm 13.13±5.27 13.20±5.67 0.07±2.31 <0.001 13.75±4.36 13.72±4.23 -0.02±2.08 0.244 0.828

Total 9.94±3.49 10.03±3.83 0.09±1.01 0.499 9.76±3.27 9.97±2.22 0.26±2.24 0.251 0.763

Total 0-2 mm 15.38±2.14 15.43±2.14 0.04±1.34 0.595 15.36±1.13 15.18±1.78 -0.22±1.64 0.057 0.086

2-6 mm 13.71±1.81 13.68±1.19 -0.03±0.82 0.889 13.85±1.60 13.67±1.08 -0.18±0.95 0.128 0.409

6-10 mm 14.27±5.01 14.45±5.25 0.18±1.87 0.487 16.30±6.33 15.51±5.06 -0.79±3.34 0.141 0.090

10-12 mm 18.05±5.37 17.87±5.46 -0.19±3.13 0.986 19.70±4.60 20.23±4.41 0.53±3.09 0.134 0.271

Total 15.09±3.04 14.92±3.31 -0.17±1.36 0.921 15.70±3.37 15.52±2.69 -0.18±2.10 0.788 0.972

Corneal densitometry values are expressed in grayscale units (GSU). Δ values represent post-exposure minus baseline values. For p values, the paired-samples 
t test was used for normally distributed within-group comparisons and the Wilcoxon signed-rank test for non-normally distributed within-group comparisons. 
For between-group comparisons of Δ values, the independent-samples t test was used for normally distributed data and the Mann–Whitney U test for non-
normally distributed data. Statistically significant p values (<0.05) are shown in bold.
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lations, particularly by reducing keratometry repeatability 
(18,19). Therefore, although a statistically significant de-
crease in ACD was observed in our series, the lack of sig-
nificant change in ACV, axial length, and keratometric values ​​
may explain why the IOL power calculation remained stable. 
Autonomic or hemodynamic changes and an accommodative 
response are possible mechanisms for the observed ACD 
reduction; however, these mechanisms were not directly as-
sessed in our study (20).

The literature is not entirely consistent regarding pupillary 
findings. Some studies have reported a significant decrease 
in both photopic and mesopic pupil diameter after acute cig-

arette smoking (9,21). Bardak et al. (22) did not observe a 
significant change in pupil diameter but did observe a signif-
icant increase in objective accommodation. Although a slight 
increase in pupil diameter was observed in our study, this 
change was not statistically significant. Therefore, the effect 
of acute cigarette smoking on pupil size may vary according to 
measurement conditions and study characteristics.

Previous studies have found no significant differences in 
corneal densitometry between chronic smokers and con-
trols, although smoking load may correlate with densitom-
etry in the 6–10 mm zone and total cornea (23,24). Özcan 
(24) reported increased lens rather than corneal densitom-

Figure 1. Baseline and repeat-measurement corneal densitometry values according to corneal layer, 
zone, and study group. Corneal densitometry measurements are presented for the anterior, central, 
and posterior layers in the 0–2 mm, 2–6 mm, and 6–10 mm zones in the smoking and control groups 
before and after exposure. Bars represent mean values in grayscale units (GSU). Δ indicates post-ex-
posure minus baseline change. 
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etry in smokers. Consistent with these studies, baseline 
corneal densitometry values were similar between groups. 
After acute cigarette smoking, however, anterior 0–2 mm 
densitometry decreased in the smoking group, and the 
change differed significantly between groups. This may re-
flect a short-term change in measurements related to corne-
al transparency. Although Scheimpflug-based measurements 
can be affected by tear-film abnormalities (25), whether this 
contributed to the observed densitometry change cannot be 
determined because tear-film parameters were not assessed. 
However, significant changes in some posterior zones in the 
control group may be related to measurement variability and 
should be interpreted cautiously.

This study has several limitations. Its single-center design 
and modest sample size may limit generalizability. In addition, 
only short-term changes after acute cigarette smoking were 
evaluated, and the duration and cumulative effects of repeat-
ed smoking remain unknown. The absence of tear-film test-
ing, corneal endothelial assessment by specular microscopy, 
and objective accommodation measurements was another 
limitation of the study. However, since this study primarily 
focused on the short-term effects of acute cigarette smoking 
on tomographic and biometric measurements, these analyses 
were not included in the study design. Since no adjustment 
was made for multiple comparisons, the isolated significant 
densitometry findings should be regarded as exploratory. Fi-
nally, although we attempted to control for environmental 
conditions by including a control group, environmental influ-
ences may not have been completely ruled out.

Conclusion
In conclusion, the findings of this study suggest that acute 
cigarette smoking may lead to measurable changes in cor-
neal pachymetric measurements, anterior chamber depth, 
and corneal densitometry measurements. However, the ob-
served changes did not significantly affect biometric calcu-
lations, including intraocular lens power calculation. These 
results indicate that acute cigarette smoking may affect ante-
rior segment measurements, but this effect did not appear to 
be clinically meaningful, at least in the short term. Neverthe-
less, recent smoking exposure should be considered when 
interpreting measurements, particularly in settings requiring 
sensitive corneal assessment and preoperative evaluation.
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