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[bookmark: abstract]Abstract
Aim: To compare the efficacy and safety of phacoemulsification (PHACOE) versus manual small-incision cataract surgery (PHACOA) at the Chad–China Friendship University Hospital Centre (CHU‑ATC) in N’Djamena, Chad.​
Study design: A prospective, descriptive, cross-sectional study conducted over 6 months, from 1 February to 31 July 2025, at the CHU‑ATC.​
Methods: All patients aged ≥40 years with preoperative visual acuity <3/10 who underwent either PHACOE or PHACOA, were followed for at least 30 days postoperatively, and provided informed consent were included. Traumatic, congenital and pathological cataracts, as well as cases with detectable ocular pathology, were excluded.​	Comment by Dr Bipin Bista: Were those the reason for lower visual outcome in postop. What were the pathologies detected pre-operatively
Results: Among 332 cataract surgeries, 279 eyes from 261 patients (mean age 58.8 ± 16.4 years) met the inclusion criteria. Of these, 53.7% (n = 150) underwent PHACOE and 46.3% (n = 129) underwent PHACOA. Intraoperative complications occurred in 8.5% of PHACOE procedures versus 8.0% of PHACOA procedures (p = 0.420), with capsular rupture being the most frequent (8.5% vs 6.0%, respectively). On postoperative day 30, uncorrected visual acuity ≥3/10 was achieved in 86.0% of PHACOE eyes versus 77.3% of PHACOA eyes (p = 0.101). With optical correction, visual acuity ≥3/10 was obtained in 87.6% of PHACOE eyes versus 79.3% of PHACOA eyes (p = 0.086). The mean gain in visual acuity was 11.8 lines for PHACOE compared with 9.6 lines for PHACOA (p = 0.10).​
Conclusion: Phacoemulsification provided better visual recovery than manual small-incision cataract surgery, while both techniques showed low perioperative complication rates. PHACOE outcomes met WHO standards for postoperative visual results, and PHACOA outcomes approached these standards. Given its lower cost, PHACOA represents a viable alternative in resource-limited settings such as Chad.​
Keywords: cataract surgery; phacoemulsification; manual small-incision cataract surgery; visual acuity; N’Djamena; Chad.​

[bookmark: introduction]Introduction
Cataracts are the leading cause of curable blindness worldwide, with surgery remaining the only effective treatment [1]. According to the 2023 World Health Organisation (WHO) report, approximately 94 million individuals worldwide are affected by cataracts [2].
In Africa, the burden is particularly acute, with an estimated 300,000 new cases of cataract-induced blindness occurring annually [3]. In sub-Saharan Africa, cataracts constitute the leading cause of blindness, with a surgical backlog exceeding 16,000 new cases annually as of 2022[4]. Given the rising life expectancy in developing countries, demand for cataract surgery continues to increase, thereby increasing the prevalence of cataract-related blindness [5].
Multiple surgical techniques exist; phacoemulsification (PHACOE) represents the global standard, accounting for approximately 3.6 million procedures annually in the United States (2016) and 830,000 procedures in France (2017) [6,7]. However, in Africa, manual small-incision cataract surgery (PHACOA) remains the most widely utilised technique, having largely replaced conventional extracapsular cataract extraction (ECCE) [8]. This study aimed to compare perioperative complication rates and visual outcomes between PHACOE and PHACOA at the ophthalmology department of the Chad-China Friendship University Hospital (CHU-ATC) in N'Djamena.
[bookmark: patients_and_methods]Patients and Methods
[bookmark: study_design_and_setting]Study Design and Setting
This prospective, descriptive, cross-sectional study was conducted over 6 months (February 1–July 31, 2025) in the ophthalmology department of CHU-ATC. Patient recruitment occurred during routine consultations in the examination rooms.
[bookmark: preoperative_evaluation]Preoperative Evaluation
All patients underwent a comprehensive ophthalmological examination, including:
· Distance visual acuity assessment using Snellen and/or Monoyer charts
· Intraocular pressure measurement using Topcon CT1-P automatic tonometer
· Slit lamp examination of anterior and posterior segments following pupillary dilation with tropicamide 0.5%
· Ocular ultrasound (A-mode and B-mode) using Visionstar brand equipment incorporating the SRK/T formula for intraocular lens (IOL) power calculation and exclusion of posterior segment pathology	Comment by Dr Bipin Bista: Which iol company
· Preoperative laboratory investigations: fasting blood glucose, prothrombin time, and activated partial thromboplastin time (aPTT)
[bookmark: inclusion_and_exclusion_criteria]Inclusion and Exclusion Criteria
Inclusion criteria: Patients aged ≥40 years with preoperative distance visual acuity <3/10, undergoing either surgical technique, with postoperative follow-up for a minimum of 30 days, and providing informed consent.
Exclusion criteria: Traumatic, congenital, or pathological cataracts; those associated with detectable ocular pathology; cases requiring conversion between techniques; and patients lost to follow-up before postoperative day 30.
[bookmark: surgical_technique_selection_and_7d0d30]Surgical Technique Selection and Procedures
Surgical techniques (PHACOA or PHACOE) were randomly assigned and alternated between surgeons for consecutively presenting patients. All patients underwent the same-day surgery on an outpatient basis.	Comment by Dr Bipin Bista: Which microscope, phaco machine	Comment by Dr Bipin Bista: Number of surgeon
Preoperative preparation: The eye to be operated on received dilation with 0.5% tropicamide eye drops in the immediate preoperative period.
Anesthesia: Peribulbar anesthesia was administered to all patients using a mixture of 5–6 cc of 2% lidocaine and 0.5% bupivacaine following confirmation of adequate pupillary dilation.
PHACOE procedure: The biaxial controlled technique (Stop and Chop) was employed, involving two corneal incisions: a primary 3.2-mm incision for ultrasound probe insertion and a secondary 2.2-mm incision for accessory instruments. The procedure comprised: viscoelastic-assisted continuous curvilinear capsulorhexis, hydrodissection with nucleus mobilisation, nucleus fracturing and division into quadrants, and phacoemulsification using the probe. Hydrophobic acrylic monofocal flexible implants (A2-UV) were injected into the capsular bag under viscoelastic protection. Irrigation, aspiration, and anterior chamber reformation completed the procedure.
PHACOA procedure: This technique consisted of conjunctival disinsertions at the superior limbus (approximately 10 mm, centred on 12 o'clock), followed by hemostasis via thermocautery. A curvilinear scleral pre-incision (6–8 mm) positioned 2 mm superior to the limbus was created, with a crescent-shaped knife used to construct a tunnel to corneal depth. Lateral tunnel expansion preceded viscoelastic injection through a keratotomy. Anterior capsulotomy (performed in a postage stamp configuration) was followed by hydrodissection and lens dislocation into the anterior chamber. Complete nucleus expression through the corneoscleral tunnel occurred following viscoelastic injection with a double-fluid notched cannula. Residual cortical material was removed via manual irrigation and aspiration using a double-fluid Simcoe cannula. Rigid polymethylmethacrylate IOL implantation in the capsular bag, viscoelastic removal, and anterior chamber reformation with saline solution concluded the procedure.
Postoperative management: Antibiotic-corticosteroid ointment was applied to all operated eyes, with a protective occlusive dressing applied. All patients received postoperative topical antibiotics and corticosteroid anti-inflammatory agents. Hypotensive agents were administered only in exceptional cases of capsular rupture with vitreous leakage.	Comment by Dr Bipin Bista: Reason, any literature that mentions use of anti glaucoma drugs after PCR, +/- Vitreous loss?
[bookmark: data_collection_and_analysis]Data Collection and Analysis
Intraoperative and postoperative complications were documented at postoperative days 1, 7, 15, and 30 for both surgical groups.
Functional outcomes at postoperative day 30 were assessed according to WHO guidelines and classified as: Good (visual acuity ≥3/10), Fair (visual acuity 1/10–2/10), or Poor (visual acuity <1/10).
Data included:
· Sociodemographic variables: age, sex, occupation, residence
· Clinical variables: preoperative and postoperative visual acuity
· Paraclinical variables: A- and B-scan ultrasound findings
· Outcome variables: perioperative and postoperative complications, visual acuity with and without optical correction
Visual acuity improvement was assessed by converting preoperative and postoperative measurements to LogMAR units (base-10 logarithm of decimal visual acuity).
Data analysis was performed using SPSS version 18.0 software. Results are presented as percentages, means, and standard deviations. The chi-square test was employed for group comparisons, with p < 0.05 considered statistically significant. This study was conducted in accordance with the ethical principles of the Declaration of Helsinki [9].
[bookmark: results]

Results
[bookmark: study_population]Study Population
Of 332 cataract surgeries performed during the study period, 279 eyes from 261 patients met inclusion criteria, representing a hospital frequency of 84.04%. PHACOE accounted for 53.7% (n=150) of procedures, while PHACOA accounted for 46.3% (n=129).
The overall mean age was 58.8 ± 16.4 years (range: 40–84 years). Male patients accounted for 59.8% (n=156), with a male-to-female ratio of 1.4:1. Housewives and farmers accounted for 52.3% (n=136) of the study population. Urban residence was reported by 85.1% of patients (n=223).
Table 1: Distribution of patients according to epidemiological characteristics
	Variables
	Items
	PHACOA
	PHACOE 
	Total
	X²
	p

	
	
	n=140
	%
	n=121
	%
	n=261
	%
	 
	 

	Age (year)
	40 - 49
	29
	20,7
	14
	11,6
	43
	16,5
	5.55
	0.018

	
	50 - 59
	28
	20,0
	23
	19,0
	51
	19,5
	
	

	
	60 - 69
	49
	35,0
	48
	39,7
	97
	37,2
	
	

	
	70 - 79
	28
	20,0
	31
	25,6
	59
	22,6
	
	

	
	≥80 
	6
	4,3
	6
	5,0
	11
	4,2
	
	

	Gender
	Male
	80
	57,1
	76
	62,8
	156
	59,8
	0.75
	0.385

	
	Female
	60
	42,9
	45
	37,2
	105
	40,2
	 
	 

	Socioprofessionnel Status
	Civil servant
	10
	7,1
	12
	9,9
	22
	8,4
	 
	 

	
	Housewife
	50
	35,7
	36
	29,8
	86
	33,0
	0.566
	0.451

	
	Cultivator
	21
	15,0
	29
	24,0
	50
	19,2
	
	

	
	Breeder
	11
	7,9
	1
	0,8
	12
	4,6
	
	

	
	Merchant
	2
	1,4
	3
	2,5
	5
	1,9
	
	

	
	Other
	45
	32,1
	40
	33,1
	85
	32,6
	 
	 

	Origin
	Urban
	119
	85,0
	103
	85,1
	222
	85,1
	
	

	 
	Rural
	21
	15,0
	18
	14,9
	39
	14,9
	 
	 


PhacoA = Phacoalternative; PhacoE = Phacoemulsification

[bookmark: preoperative_visual_acuity]Preoperative Visual Acuity
Visual acuity <1/10 was present in 90% (n=135) of PHACOA cases and 93.8% (n=121) of PHACOE cases. The distribution across acuity levels showed no statistically significant differences between groups (p > 0.05).
Table 2: Distribution of patients' eyes according to preoperative visual acuity
	Preoperative visual acuity
	PHACOA
	PHACOE 
	Total
	X²
	p

	
	N
	%
	n
	%
	n
	%
	
	

	0,01
	36
	24.0
	28
	21.7
	64
	22.9
	
	

	0,02
	94
	62.7
	91
	70.5
	185
	66.3
	
	

	0,05
	5
	3.3
	2
	1.6
	7
	2.5
	3.27
	0.076

	1
	12
	8.0
	4
	3.1
	16
	5.7
	1.53
	0.106

	2
	3
	2.0
	4
	3.1
	7
	2.5
	0.00
	1.000

	Total
	150
	100
	129
	100
	279
	100
	 
	 



[bookmark: intraoperative_complications]Intraoperative Complications
Intraoperative complications occurred in 8.0% (n=12) of PHACOA procedures and 8.5% (n=11) of PHACOE procedures (p=0.420). Posterior capsular rupture with vitreous leakage was the most frequent complication, occurring in 6.0% (n=9) of PHACOA cases versus 8.5% (n=11) of PHACOE cases (p=0.420). Other intraoperative complications included:
· Iris root damage (iridodialysis): 1.3% in PHACOA versus 0% in PHACOE
· Endothelial damage: 0.7% in PHACOA versus 0% in PHACOE
· Uneventful procedures: 92.0% in PHACOA versus 91.5% in PHACOE
[bookmark: early_postoperative_complications_a0e08d]Early Postoperative Complications (Days 1–7)
Day 1 findings: Corneal oedema was the most frequent early complication, occurring in 11.3% (n=17) of PHACOA eyes versus 17.1% (n=22) of PHACOE eyes (p=0.221). Other day 1 complications included:
· Hyphema: 2.7% (PHACOA) versus 0.8% (PHACOE)
· Tyndall effect: 4.7% (PHACOA) versus 3.1% (PHACOE)
· Iris herniation: 1.3% (PHACOA) versus 0% (PHACOE)
· Residual cortical material: 3.3% (PHACOA) versus 3.1% (PHACOE)
Day 7 findings: Corneal oedema had decreased to 6.0% in PHACOA and 3.1% in PHACOE (p=0.248). Hyphema resolved in most cases; it persisted in only one PHACOA patient, who required irrigation. By day 7, 90% of PHACOA and 96.1% of PHACOE cases remained uneventful (p=0.268).
[bookmark: late_postoperative_complications_f07819]Late Postoperative Complications (Days 15–30)
Day 15 findings: Complications were minimal, with implant decentering occurring in 2.0% of PHACOA and 0.8% of PHACOE cases. At this timepoint, 95.3% of PHACOA and 96.9% of PHACOE cases were uneventful.
Day 30 findings: Posterior capsule fibrosis (secondary cataract) was the most frequent late complication, occurring in 2.7% of PHACOA cases versus 2.3% of PHACOE cases (p=0.682). Chronic corneal oedema persisted in 1.3% of PHACOA cases versus 0.8% of PHACOE cases. On day 30, 96.0% of PHACOA and 96.9% of PHACOE cases were uneventful (p=0.366).
Table 3: Distribution of patients' eyes according to intra- and postoperative complications
	Complications
	Items
	PhacoA
	PhacoE 
	n
	%
	Chi²
	p

	intraoperative
	Capsular rupture / Vitreous outlet 
	9
	6.0
	11
	8.5
	20
	7.2
	0.65
	0.420

	
	Iridodialysis
	2
	1.3
	-
	-
	2
	0.7
	0.59
	0.228

	
	Endothelial detachment
	1
	0.7
	-
	-
	1
	0.4
	0.00
	1.000

	
	uneventful
	138
	92.0
	118
	91.5
	256
	91.8
	0.00
	1.000

	Postop on D1
	Cornéal edema
	17
	11.3
	22
	17.1
	31
	11.1
	1.49
	0.221  

	
	Hyphema
	4
	2.7
	1
	0.8
	5
	1.8
	0.26
	0.621

	
	Tyndall effect
	7
	4.7
	4
	3.1
	11
	3.9
	0.00
	1.000

	
	Herniated iris
	2
	1.3
	-
	-
	2
	0.7
	0.59
	0.228

	
	Residual mass
	5
	3.3
	4
	3.1
	9
	3.2
	0.00
	1.000

	 
	uneventful
	125
	83.3
	101
	78.3
	226
	81.0
	0.8
	0.372

	Postop on D7
	Cornéal edema
	9
	6.0
	4
	3.1
	13
	4.7
	0.46 
	0.248   

	
	Hyphema
	1
	0.7
	-
	-
	1
	0.4
	0.00 
	1.000 

	
	Tyndall effect
	2
	1.3
	1
	0.8
	3
	1.1
	0.00
	1.000

	
	Herniated iris
	1
	0.7
	-
	-
	1
	0.4
	0.59
	0.228

	
	Residual mass
	2
	1.3
	-
	-
	2
	0.7
	0.59
	0.228

	
	uneventful
	135
	90 
	124
	96.1
	259
	92.8
	0.38
	0.268

	Postop on D15
	Implant decentring
	3
	2.0
	1
	0.8
	4
	1.4
	0.00 
	1.000 

	
	Corneal edema
	2
	1.3
	2
	1.6
	4
	1.4
	0.00 
	1.000 

	
	Ocular Hypertonia
	2
	1.3
	1
	0.8
	3
	1.1
	0.00 
	1.000 

	
	Residual mass
	1
	0.7
	-
	-
	1
	0.4
	0.00 
	1.000 

	 
	uneventful
	143
	95.3
	125
	96.9
	268
	96.1
	0.13
	0.36

	Postop on D30
	Posterior capsule fibrosis
	4
	2.7
	3
	2.3
	7
	2.5
	0.17
	0.682

	
	Retinal discharge	Comment by Dr Bipin Bista: Vitreous loss ? Retinal discharge meaning 
	-
	-
	1
	0.8
	1
	0.4
	0.00 
	1.000 

	
	Cycystoid macular edema	Comment by Dr Bipin Bista: Cystoid spelling, Oct done or not ?
	1
	0.7
	-
	-
	1
	0.4
	0.00 
	1.000 

	
	Chronic corneal edema
	2
	1.3
	1
	0.8
	3
	1.1
	0.00 
	1.000 

	
	Ocular Hypertonia 
	1
	0.7
	-
	-
	1
	0.4
	0.00 
	1.000 

	 
	uneventful
	144
	96.0
	125
	96.9
	269
	96.4
	0.12
	0.366



[bookmark: postoperative_visual_acuity]Postoperative Visual Acuity
Uncorrected visual acuity: At postoperative day 30, uncorrected visual acuity ≥3/10 (classified as "good") was achieved in 77.3% (n=116) of PHACOA eyes and 86.0% (n=111) of PHACOE eyes (p=0.101). Fair visual acuity (1/10–2/10) occurred in 17.3% (PHACOA) versus 9.3% (PHACOE), while poor visual acuity (<1/10) was observed in 5.3% (PHACOA) versus 4.7% (PHACOE).
Corrected visual acuity: With optical correction, good visual acuity was attained in 79.3% (n=119) of PHACOA eyes and 87.6% (n=113) of PHACOE eyes (p=0.086). Fair acuity was present in 17.3% (PHACOA) versus 8.5% (PHACOE), with poor acuity at 3.3% (PHACOA) versus 3.9% (PHACOE).
Table 4: Distribution of patients' eyes according to intra- and postoperative complications
	Complications
	Items
	PhacoA
	PhacoE 
	n
	%
	Chi²
	p

	intraoperative
	Capsular rupture / Vitreous outlet 
	9
	6.0
	11
	8.5
	20
	7.2
	0.65
	0.420

	
	Iridodialysis
	2
	1.3
	-
	-
	2
	0.7
	0.59
	0.228

	
	Endothelial detachment
	1
	0.7
	-
	-
	1
	0.4
	0.00
	1.000

	
	uneventful
	138
	92.0
	118
	91.5
	256
	91.8
	0.00
	1.000

	Postop on D1
	Cornéal edema
	17
	11.3
	22
	17.1
	31
	11.1
	1.49
	0.221  

	
	Hyphema
	4
	2.7
	1
	0.8
	5
	1.8
	0.26
	0.621

	
	Tyndall effect
	7
	4.7
	4
	3.1
	11
	3.9
	0.00
	1.000

	
	Herniated iris
	2
	1.3
	-
	-
	2
	0.7
	0.59
	0.228

	
	Residual mass
	5
	3.3
	4
	3.1
	9
	3.2
	0.00
	1.000

	 
	uneventful
	125
	83.3
	101
	78.3
	226
	81.0
	0.8
	0.372

	Postop on D7
	Cornéal edema
	9
	6.0
	4
	3.1
	13
	4.7
	0.46 
	0.248   

	
	Hyphema
	1
	0.7
	-
	-
	1
	0.4
	0.00 
	1.000 

	
	Tyndall
	2
	1.3
	1
	0.8
	3
	1.1
	0.00
	1.000

	
	Herniated iris
	1
	0.7
	-
	-
	1
	0.4
	0.59
	0.228

	
	Residual mass
	2
	1.3
	-
	-
	2
	0.7
	0.59
	0.228

	
	uneventful
	135
	90 
	124
	96.1
	259
	92.8
	0.38
	0.268

	Postop on D15
	Implant decentring	Comment by Dr Bipin Bista: Iol decentration
	3
	2.0
	1
	0.8
	4
	1.4
	0.00 
	1.000 

	
	Corneal edema
	2
	1.3
	2
	1.6
	4
	1.4
	0.00 
	1.000 

	
	Ocular Hypertonia	Comment by Dr Bipin Bista: Sec glaucoma
	2
	1.3
	1
	0.8
	3
	1.1
	0.00 
	1.000 

	
	Residual mass	Comment by Dr Bipin Bista: Residual cortex/ Cortical remnant
	1
	0.7
	-
	-
	1
	0.4
	0.00 
	1.000 

	 
	uneventful
	143
	95.3
	125
	96.9
	268
	96.1
	0.13
	0.36

	Postop on D30
	Posterior capsule fibrosis
	4
	2.7
	3
	2.3
	7
	2.5
	0.17
	0.682

	
	Retinal discharge
	-
	-
	1
	0.8
	1
	0.4
	0.00 
	1.000 

	
	Cycystoid macular edema
	1
	0.7
	-
	-
	1
	0.4
	0.00 
	1.000 

	
	Chronic corneal edema
	2
	1.3
	1
	0.8
	3
	1.1
	0.00 
	1.000 

	
	Ocular Hypertonia 
	1
	0.7
	-
	-
	1
	0.4
	0.00 
	1.000 

	 
	uneventful
	144
	96.0
	125
	96.9
	269
	96.4
	0.12
	0.366



[bookmark: visual_acuity_gain]Visual Acuity Gain
The mean gain in visual acuity was 9.6 lines for PHACOA (range: 7.34–11.21 lines) compared to 11.8 lines for PHACOE (range: 8.47–14.1 lines) (p=0.10). This represents a 22.9% greater improvement with PHACOE.
 [image: ]
Figure 1: Distribution of gains obtained by postoperative visual acuity class

[bookmark: discussion]Discussion
Among 332 cataract surgeries, 279 eyes (261 patients) met the inclusion criteria, representing a hospital frequency of 84.04%. This inclusion rate confirms the study's representativeness.
[bookmark: demographic_characteristics]Demographic Characteristics
The mean age of 58.8 ± 16.4 years (range: 40–84 years) aligns with findings from comparable African studies (Hassan et al.).[10] (60.72 years, Niger, 2024), Hina et al. [11] (61.4 years, Bangladesh, 2022), and Kumari et al. [12] (60.5 years, India, 2022). However, it was lower than that reported by Mba Aki et al. [13] (67.7 years, Gabon, 2017) but higher than that reported by Diarra et al. [14] (54 years, Mali, 2020). These variations likely reflect methodological differences across studies.
Male predominance (59.8% of the cohort; sex ratio 1.47:1) was consistent with that reported by Diarra et al. [14] (56.66%) and Suyara et al. [15] (55%, India, 2021), but higher than Hassan et al. [10] (53.60%) and Hamid et al. [16] (53%, Pakistan, 2019). Conversely, some studies reported female predominance: Ammous et al. [17] (63.33%, France, 2017), Coulibaly et al. [18] (54.72%, Mali, 2023), and Das et al. [19] (55.62%, Pakistan, 2021). These contradictory findings support the conclusion that cataracts are not sex-linked and are influenced by population demographics and healthcare access patterns.
Housewives and farmers accounted for 52.3% of the study population (33.0% and 19.3%, respectively), findings consistent with those of Hassan et al. [10] and Coulibaly et al. [18], who reported that farmers comprised 42.20% and 53.34% of their cohorts, and household workers 31.80% and 17.45%, respectively. This occupational predominance is likely attributable to financial assistance programs under China's subsidy system, which have expanded access to cataract surgery in Chad.
[bookmark: intraoperative_complications_2]Intraoperative Complications
The overall intraoperative complication rate was 8.0% (PHACOA) versus 8.5% (PHACOE; p=0.420), with no statistically significant difference. Posterior capsular rupture with vitreous leakage, the most frequent intraoperative complication (6.0% PHACOA vs. 8.5% PHACOE; p=0.420), was higher than reported by Hassan et al. [10] (4.8% PHACOA vs. 2.8% PHACOE) and Mba Aki et al. [12] (4.21% PHACOA vs. 0.73% PHACOE). The elevated capsular rupture rates in both techniques are likely attributable to challenges in instrumental manipulation, variation in surgeon experience, and limited patient cooperation, particularly given the elderly population served.	Comment by Dr Bipin Bista: Need to include surgeon number and their experience in surgery as well and would be better if you keep the ratio of complications between different surgeon

[bookmark: early_postoperative_complications]Early Postoperative Complications	Comment by Dr Bipin Bista: Mentioning the cataract types involved in various surgery would make this study more comparable and decisive to compare and forecast  
Corneal oedema was the dominant early postoperative complication, occurring on day 1 in 11.3% (PHACOA) versus 17.1% (PHACOE; p=0.221). These rates were higher than those reported by Hassan et al. [10] (14.40% PHACOE vs. 9.60% PHACOA) and Wairagade et al. [20] (7% PHACOE vs. 2% PHACOA, India, 2020). By postoperative day 7, oedema decreased to 6.0% (PHACOA) versus 3.1% (PHACOE; p=0.248) and further declined to 0.7% (PHACOA) versus 0.4% (PHACOE) by day 30. Although transient, the higher incidence of corneal oedema with PHACOE likely results from repeated anterior chamber instrumentation, which affects corneal endothelial integrity.
Hyphema was the second early complication, occurring on day 1 in 2.7% (PHACOA) versus 0.8% (PHACOE), with resolution by day 7 in most cases. One PHACOA case persisted in requiring irrigation. These rates were lower than those reported by Hassan et al. [10] (5% PHACOA vs. 3.2% PHACOE) but comparable to those reported by Wairagade et al. [20] (2.4% PHACOA vs. 1.2% PHACOE). Hyphema predominance in PHACOA cases is attributable to scleral tunnel haemorrhage.
[bookmark: late_postoperative_complications]Late Postoperative Complications
On postoperative day 30, posterior capsule fibrosis was the most frequent complication, affecting 2.7% of PHACOA cases versus 2.3% of PHACOE cases (p=0.682). Chronic corneal oedema occurred in 1.3% (PHACOA) versus 0.8% (PHACOE), consistent with Hassan et al. [10], who reported one case of chronic oedema following PHACOA surgery. The cumulative postoperative complication rates showed no statistically significant differences between techniques, consistent with the findings of Hassan et al. [10], who reported similar overall complication rates (6.8% PHACOE vs. 7.6% PHACOA).
[bookmark: functional_outcomes_and_visual_acuity]Functional Outcomes and Visual Acuity
Functionally, uncorrected visual acuity ≥3/10 was achieved in 77.3% of PHACOA eyes versus 86.0% of PHACOE eyes (p=0.101), with no statistically significant difference. The superior PHACOE outcome aligns with WHO standards, whereas PHACOA results approximate them. These findings are reported in multiple African studies, with variable proportions [10,12,16–20]. Patient selection criteria may partially explain these results.
With optical correction, visual acuity ≥3/10 was achieved in 79.3% (PHACOA) versus 87.6% (PHACOE; p=0.086). The mean visual acuity gain was 9.6 lines for PHACOA versus 11.8 lines for PHACOE (p=0.10), representing clinically significant improvement with both techniques.
[bookmark: study_limitations]Study Limitations
The relatively brief study duration and failure to quantify surgically induced astigmatism represented primary limitations. Future research should incorporate these parameters and employ larger, multicenter cohorts.
[bookmark: conclusion]Conclusion
This study demonstrated that phacoemulsification provides superior visual recovery compared to manual small-incision cataract surgery without statistically significant differences in perioperative complication rates. Both techniques offer favourable safety profiles with low complication rates. Phacoemulsification outcomes conform to WHO surgical outcome standards, whereas manual small-incision surgery outcomes approach these standards. These findings are not statistically significantly different between techniques. Given its substantial cost advantage, manual small-incision cataract surgery (PHACOA) is a promising surgical option in resource-limited settings such as Chad, where affordability directly affects population access to sight-restoring treatment.
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