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Abstract 
Objective: Cataract is a partial or total opacification of the lens responsible 
for blindness. The treatment is surgical. The purpose of our study was to eva-
luate the results of the newly introduced manual small incision cataract sur-
gery (SICS) and compare them with those of the conventional extra-capsular 
extraction method. Patients and Method: Analytical cross-sectional study 
was carried out at the ophthalmology department of the University Hospital 
of Bouaké for a period of 1 year. Results: The two surgical techniques were 
compared at equal proportions. The average duration of interventions was 
longer during the sutured Extra Capsular Extraction (ECE) compared to the 
SICS. Rupture of the posterior capsule with vitreous exit, which was the most 
observed intraoperative complication, was predominant with ECE with suture 
(16%) against 8% for SICS. Corneal edema observed in the early postoperative 
period, was predominant with sutured ECE (30%), against 20% for SICS. 
Corneal edema, which was more observed with EEC compared to SICS, dom-
inated secondary and late postoperative complications. Post-operative astig-
matism induced by ECE with suture was between −2 and −4 dioptre in 51.5% 
of patients and between −0.5 and −2 dioptre in 73.91% of SICS. Visual acuity 
without correction in the early days was better with SICS. Conclusion: In this 
comparative study of cataract surgery, we noted superimposable results for 
both techniques. However, the prevalence of pre- and post-operative compli-
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cations was more frequent with sutured ECE. The technique without suture 
allows visual recovery and a quick return to normal life. 
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1. Introduction 

Cataract is a partial or total opacification of the lens responsible for a decrease in 
visual acuity. It is the leading cause of reversible blindness in the world. It is a 
major public health problem, particularly in developing countries. The only ef-
fective treatment to date remains surgery, which has undergone enormous 
progress in recent decades, moving from intra-capsular extraction to manual ex-
tra-capsular extraction with and without suture, and then to phacoemulsifica-
tion. The development of all these techniques has allowed a faster visual recovery 
after cataract surgery. In industrialized countries, the rate of cataract surgery is 
about 5000 per million people each year, but this rate is only 200/million pa-
tients in developing countries [1]. The financial reasons and the deficient tech-
nical platforms would partly explain this situation, hence the importance of 
questioning the current surgical offers on the market. The purpose of our study 
was to evaluate the results of the newly introduced manual small incision cata-
ract surgery (SICS) and compare them to those of the conventional ex-
tra-capsular extraction method in the University Hospital of Bouaké. In manual 
small incision cataract surgery (SICS), the lens is removed through a small scler-
al incision, followed by placement of an intraocular implant. This incision is 
self-sealing. In the Extra-capsular Extraction Method (ECE), the lens is removed 
through a wide corneal incision. An artificial lens is implanted there. The inci-
sion is closed by nonabsorbable sutures. Several authors of the literature have 
compared different aspects of these two surgical techniques [2] [3] [4] [5] [6]. 
We reviewed these different aspects and we explored other area, in particular, 
the durations of the interventions and the functional results after optical correc-
tions. 

2. Patients and Methods 

This was a cross-sectional analytical study conducted in the ophthalmology de-
partment of the University Hospital of Bouaké (CHU) from January 1, 2014 to 
December 31, 2014. Included were all patients of any age group who received 
cataract surgery using either conventional ECE or SICS, regardless of etiology 
and with a complete medical history. Patients with post traumatic cataract were 
excluded. The choice of data collection was made on the patients’ complete files 
using a survey sheet designed for this purpose. The information collected in 
these different files were: socio-demographic characteristics (Age, Sex, profes-
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sion, origin), clinics (reason for consultation, history, ophthalmological exami-
nation (visual acuity measurement, slit lamp examination, intraocular pressure 
measurement, fund us examination)). The surgical protocols compared were the 
surgical technique of extraction of the crystalline nucleus by the classical method 
and that by scleral tunnelled micro incision. Postoperative follow-up was done at 
D1, D7, D14, D30, D45, D60 allowing far vision acuity to be achieved without 
correction and complications to be assessed. Early postoperative complications 
were observed before D7. The secondary ones were seen between J7 and J30. The 
late ones were observed after J30. The VA was classified according to WHO cri-
teria: poor (blindness): corrected VA less than 1/20th; average (visual impair-
ment): corrected VA less than 3/10th and greater than 1/20th; good: corrected 
VA greater than 3/10th. Measurement of astigmatism and visual acuity with 
correction was performed at D60 using the RM 9000 canton auto-kerato-    
refractometer. Data analysis was done using epi-info 7, excel. The Pearson Chi2 
test or the Fisher test were used to compare proportions. A value of p < 0.05 was 
considered significant. The study was carried out with the agreement of the es-
tablishment’s ethics committee and in confidentiality by assigning an anonymity 
number to each file. 

3. Results 

A total of one hundred (100) patients were selected and divided equally between 
the two surgical techniques. The average age of the patients was 63.17 years 
(Table 1) with the majority male gender (67%) (Table 2). Housewives (31%) 
and peasants (25%) came first in the professions. The majority of patients (85%) 
had consulted for progressive BAV. We also noted that (87%) of the patients had 
no specific history. Preoperative visual acuity was less than 1/10th in 76% of pa-
tients. The normal anterior segment in 96% of cases. Total white cataract (63%) 
was the most observed type of cataract in our patients whose lens was in a gen-
erally normal anatomical position (92%). IOP was normal in most of our pa-
tients (90%). Senile cataract was more frequent (86%). Surgically, both surgical 
 
Table 1. Distribution of patients by age (n = 100). 

Age Groups (years) Number Percentage 

[30 - 35] 7 7 

]35 - 40] 1 1 

]40 - 45] 4 4 

]45 - 50] 6 6 

]50 - 55] 2 2 

]55 - 60] 10 10 

]60 - 65] 19 19 

65 51 51 

TOTAL 100 100 
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Table 2. Distribution of patients by sex (n = 100). 

Sex Number Percentage 

Male 67 67 

Female 33 33 

TOTAL 100 100 

 
techniques were performed in equal proportions. Posterior Chamber Implanta-
tion (PCI) was performed in the majority of patients for both techniques. The 
average duration of interventions was longer for the sutured ECE (17 minutes) 
compared to the SICS (13 minutes). The most frequent intraoperative complica-
tion was the rupture of the posterior capsule with glass exit. It was most often 
observed during the ECE with suture (16%). The same was true for corneal 
edema (30%) after surgery (Table 3). At D60, induced postoperative astigmat-
ism in ECE with suture was between −2 and 4 dioptre in 51.5% of patients and 
between −0.5 and −2 dioptre in 73.91% of patients for SICS (Table 4). 
Post-operative visual acuity at D1 was classified as average (visual impairment), 
with both the sutured ECE (62%) and the SICS (70%). At D30, she was judged 
well with the ECE with suture (56%) and with the SICS (80%). At D60, it was 
good (63.7%) with the ECE with suture and with the SICS (91.3%) (Table 5). At 
D60 after correction, Visual Acuity was good (87.9%) by the ECE with suture 
and with manual SICS (95.7%) (Table 6). 

4. Discussion 

Surgery remains the only effective cataract treatment regardless of technique. In 
our study, the average duration of interventions by ECE with suture was 17 mi-
nutes with extremes of 13 and 26 minutes. With SICS, the average time was 13 
minutes with extremes of 8 and 21 minutes. Based on these results, we can con-
clude that the technique without suture is faster. There was a statistically signifi-
cant correlation between the average length of procedures and the surgical tech-
nique used (p = 0.00001). Gogate [2] revealed that for eight surgeons practising 
SICS, their average operation time was 12 minutes (with variations ranging from 
6 minutes 19 seconds to 27 minutes 25 seconds). The shorter average interven-
tion time with SICS would be explained in part by the absence of the corneal su-
ture stage with a slightly reduced number of instruments required to perform 
SICS. However, a good knowledge of the use of both techniques is desirable, as 
for special circumstances, a surgeon may be forced to convert a SICS to an ECE 
with suture. This mastery of classic ECE sutures also allows the management of 
corneal wounds. Per operative complications dominated by ruptures of the 
posterior capsule with vitreous outlet were observed more frequently during the 
ECE with suture (16%) compared to the SICS (8%). Diallo [3] in Burkina Faso 
(1.33%) and Guzek [4] in Ghana (3%) found ruptures of the posterior capsule 
with glass exit in the SICS with numbers lower than ours. Daboué [7] (3%) and 
Gao [8] (6.7%) also found figures lower than ours, but slightly higher compared  

https://doi.org/10.4236/ojoph.2018.83021


D. I. Abib et al. 
 

 

DOI: 10.4236/ojoph.2018.83021 175 Open Journal of Ophthalmolog 
 

Table 3. Distribution of surgical techniques according to postoperative complications. 

Complications Early Secondary Late 

Techniques ECE SICS  ECE SICS  ECE SICS 

 Size % Size % P Size % Size % P Size % Size % 

Corneal oedema 15 30 10 20 0.248 10 20 4 8 0.083 2 4 - - 

Marquetry keratitis 2 4 7 14  2 4 4 5  - - - - 

Wire breakage 3 10 - -  - - - -  - - - - 

Hyphema   2 4 - - - 1 2  - - - - 

Iris hernia 1 2    3 6 - -  - - -  

Hypertonia 10 20 8 16  3 6 3 6  1 2   

Endophthalmitis - - - -  - - 1 2  -  1 2 

ECE: Extra-capsular Extraction. SICS: small incision cataract surgery, P: P value. 

 
Table 4. Distribution of patients according to postoperative astigmatism induced at D60. 

Induced astigmatism (D60) in dioptre ECE % SICS % P 

[−05 - 2] 9 27.3 17 73.91 0.04 

]2 - 4] 17 51.5 6 26.09 0.21 

]4 - 6] 7 21.2 - - 0.98 

Total 33 100 23 100  

 
Table 5. Distribution of post-operative techniques by acuity at a distance without correction. 

AVL pos-op JI J7 J30 

Techniques ECE SICS  ECE SICS  ECE SICS  

 Size % Size % P Size % Size % P Size % Size % P 

Poor [1/20e <[ 15 30 10 20 0.25 5 10 4 8 1.00 - - 1 2 0.07 

Mean 
[1/2s0e - 3/1 0e[ 

31 62 35 70 0.77 39 78 24 48 0.001 22 44 9 18 0.001 

Good 
[3/10e- 10/10e] 

4 8 5 10 1.00 6 12 22 44 0.0002 28 56 40 80 0.01 

Total 50 100 50 100  50 100 50 100  50 100 50 100  

 
Table 6. Distribution of post-operative techniques according to the acuity at distance before and after correction on D60. 

AVL pos-op D 60 before correction After correction 

Techniques ECE SICS  ECE SICS  

 Size % Size % P Size % Size % P 

Bad [1/20e <[ 0 0 0 0  0 0 0 0  

Mean 
[1/20e - 3/10e[ 

10 30.3 2 8.7 0.11 4 12.1 1 4.3 0.60 

Good 
[3/10e- 10/10e] 

23- 63.7 21 91.3 0.09 29 87.9 22 95.7 0.63 
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to the SICS by practising the classic extra capsular extraction technique. Tunnel-
ling in SICS ensures a self-sealing opening and maintains a good anterior cham-
ber during the surgical procedure, reducing the risk of capsular or zonular [3] 
rupture. However, no correlation was established between the surgical technique 
used and the occurrence of intraoperative complications (p = 0.372). Corneal 
edema was the most common postoperative complication observed in both 
techniques. It remains one of the most common complications of cataract sur-
gery. Corneal oedema was predominant in the sutured ECE (30%) compared to 
SICS (20%), comparable to Diallo [3] who found 26.33% corneal oedema in the 
SICS technique, while Fanny [9] found 30% corneal oedema in the sutured ECE 
technique. Other authors such as Hennig [10] and Gogate [2] find corneal oe-
dema predominant with SICS compared to sutured ECE. The oedema is most 
often linked to the suffering and/or loss of endothelial cells due to manipulations 
in the anterior chamber and especially to the manual expulsion of the crystalline 
nucleus [3]. Natchiar [5] however, estimated that after SICS, endothelial cell loss 
was minimal (6%). Hyphema was only observed during the SICS (4%) and is 
thought to be related to bleeding generally caused by vascular infractions during 
tunnel construction. Diallo [3] noted 4.3% of Hyphema with the SICS in his 
study. This complication was also observed by John [11] who reported 34% of 
cases of hyphema when the tunnels were deep compared to 6% when they were 
superficial. These hyphemas had been resolved during post-operative controls. 
Generally speaking, hyphema caused by the tunnel resolves when it is of small 
and medium quantity. Washing of the anterior chamber is necessary in case of 
total hyphema [12] [13]. Cases of suture rupture were observed (6%) in the ECE 
technique with suture and required repeat operations in the operating room. 
The ruptures may be responsible for iris hernia whose management would re-
quire a resumption in the operating room for reintegration. Another disadvan-
tage of the ECE technique with suture could be the ocular irritation of the 
stitches not or badly covered. Postoperative ocular hypertonia was observed in 
20% of patients for ECE with suture versus 16% in manual SICS with no statisti-
cally significant difference (p = 0.602). Koffi [14] found 6.32% hypertonia when 
Borzeix [15] noted it in 7.4% of patients. The ocular hypertonia noted in our pa-
tients is not specific to an operating technique. It could be secondary to a me-
chanical phenomenon linked to the abnormal presence (delayed elimination) of 
the viscoelastic product in the iridocorneal angle. However, authors such as 
Banchereau [16] do not consider it a complication considering that transient 
hypertonia would be without consequence. Late postoperative complications 
were dominated by chronic corneal oedema in 2 patients for ECE with suture. 
Persistence of corneal oedema beyond the first week may indicate corneal de-
compensation. At the functional level, 73% of patients had post-operative astig-
matism between −0.5 and −2D in manual SICS with mean astigmatism of 1.38 
D. In sutured ECE, the majority of patients (51.5%) had astigmatism between 
−2.00 and −4.00 D with mean post-operative astigmatism of 2.31D. A statistical-
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ly significant difference (p = 0.04) was found between astigmatism and the sur-
gical techniques used. SICS without suture would induce less post-operative as-
tigmatism compared to the ECE with suture. These results are identical to those 
of Diallo [3] in the SICS which found an average post-operative astigmatism of 
1.31 D with 73.31% of patients who had astigmatism below 2D. The same is true 
for Barequet [17] who found an induced astigmatism of 1.12 D on average. The 
greater post-operative astigmatism in ECE with suture compared to SICS would 
be due to the corneal effraction caused by the surgical incision and by the suture 
performed secondarily. The longer the suture, the more astigmatic it is. Another 
parameter is the nature of the suture. Indeed, a wire absorbing too quickly will 
induce a risk of incomplete healing with the risk of reverse astigmatism. Remov-
al of the stitches will reduce the importance of astigmatism, allowing the cornea 
to gradually regain its anatomical shape. Post-operative visual acuity at D1 
judged according to WHO criteria was superimposable for both surgical tech-
niques with no statistically significant difference (p = 0.77). However, according 
to the WHO, it is recommended less than 5% of functional results judged poor 
at D1 postoperatively for cataract surgery. Our scores rated poor for the ECE 
with suture and with SICS were 30% and 20% respectively. They remain well 
below WHO standards. These results are the consequences of early postopera-
tive complications, in particular oedema, which undergoes rapid resorption in 
the majority of cases allowing the percentage of poor results to be reduced. At 
D7, the AVSC was rated good (12%) for the ECE with suture and with the SICS 
(44%). Thus a statistically significant relationship was established between visual 
acuity at D7 postoperatively between the two techniques (p = 0.00002). In view 
of these results, functional recovery would be faster with the SICS technique. 
Same observation made at D30 post-surgery. The results were considered good 
(56%) in ECE with suture and with SICS (80%), always with a statistically signif-
icant difference (P = 0.001). Other authors also found better results with CICC 
compared to ECE, revealing that visual recovery was faster with SICS [18] [19]. 
At D60, a high number of lost sight was found. However, good visual acuity ac-
cording to WHO was the majority with SICS (91.3%), compared to ECE with 
suture (63.7%) (p = 0.09). After correction, the visual acuities judged good were 
better at 87.9% in ECE with suture and 95.7% for SICS (p = 0.63). At this stage, 
although functional results are better with SICS, there was no statistically signif-
icant difference between the two operating techniques. These results are in line 
with those of the WHO [20] which stipulate that at four weeks or more after the 
operation, more than 90% of cases must have good vision with the best correc-
tion. In ECE, the results are slightly below WHO standards. After correction, 
Guirou [21] also found good visual acuity according to WHO improved but still 
majority with SICS (75.3%) compared to ECE with suture (52%). 

At the end of our comparative study of cataract surgery, the results we 
achieved in most cases were significant. The technique without suture allows 
visual recovery and a quick return to normal life. However, the long-term out-
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come would be identical to sutured cataract surgery. 

5. Limitations of the Study 

The study has some biases due to the sample that was reduced and the number 
of patients lost observed at the end of the investigation. There was also a bias in 
the comparison of intervention times and complications that were likely to occur 
depending on the different types of cataracts. 
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