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INTRODUCTION 
 

La cécité (meilleure acuité visuelle < 1/20) et la déficience visuelle (meilleure acuité visuelle entre 

1/20 et 3/10),  ont un retentissement social et économique important dans le monde.  

 

Malgré une nette diminution des causes infectieuses de cécité, l'allongement de l'espérance de vie 

et l'augmentation des maladies chroniques entraînent un accroissement du nombre de personnes 

aveugles ou déficientes visuelles dans les pays en développement mais également dans les pays 

industrialisés. 

 

Or, de nos jours 75% des cas de déficience visuelle sont évitables. La cataracte sénile est la 

première cause de cécité dans le monde (35.1%) et la 2ème cause de déficience visuelle (25.1%) 

après les troubles de la réfraction non corrigés (52.3%). 

 

Dans les pays développés, la plupart des patients sont opérés de cataracte avant l’apparition d’une 

déficience visuelle. Mais dans de nombreux pays en voie de développement, la basse vision 

associée à une cataracte reste un problème majeur de santé publique. 

En 1999, l’organisation mondiale de la santé (OMS) a lancé le programme « VISION 2020, le 

droit à la vue », dans l’objectif d’éliminer les causes évitables de cécité d’ici l’année 2020. De 

nombreux moyens ont été mis en place par l’OMS et les gouvernements, afin d’augmenter le taux 

de chirurgie de cataracte.  

 

Dans les pays en voie de développement, il existe une répartition très inégale des ophtalmologistes 

sur les territoires nationaux, avec un déséquilibre majeur entre les zones urbaines et rurales. 

Beaucoup de zones reculées ou sinistrées souffrent d’un manque important de services de soins 

ophtalmologiques et de médecins ophtalmologistes. Une solution adoptée en Afrique depuis le 

milieu des années 1980 a été de former des infirmiers à la consultation et à la chirurgie de cataracte, 

afin de garantir une offre de soins oculaires de proximité malgré le manque de médecins 

ophtalmologistes dans les zones les plus reculées.  

 

Depuis 1987, l’organisation non gouvernementale Ophtalmo Sans Frontières « OSF » lutte pour 

améliorer l’accès à la chirurgie de cataracte dans les zones isolées du Nord Cameroun. OSF a fondé 

8 centres autonomes, qui fonctionnent toute l’année grâce à des infirmiers spécialisés en 

ophtalmologie qui réalisent toutes les consultations et chirurgie ophtalmologiques nécessaires. 

Pour la chirurgie de cataracte, les 2 techniques utilisées sont la chirurgie extra capsulaire classique 
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et la chirurgie extra capsulaire par micro-incision sclérale. La technique de phacoémulsification 

n’a pas pu être instaurée là-bas du fait de son coût plus important avec nécessité de matériel 

spécifique.  

 

S’il est important de mettre tout en œuvre afin d’améliorer l’accès à la chirurgie de cataracte, il est 

aussi capital d'évaluer la qualité de réalisation de celle-ci afin d’en améliorer les résultats, ce 

d’autant que la chirurgie est réalisée par des « chirurgiens non médecins ». Dans les centres OSF, 

le logiciel CAMLOG a été développé afin de recueillir les données de consultation et chirurgie de 

tous les patients. Ces données peuvent ensuite être analysées pour évaluer par exemple les résultats 

postopératoires de la chirurgie de cataracte.  

 

Le premier objectif de notre travail a été d’évaluer ces résultats dans les 7 à 30 jours postopératoires 

de chirurgie de cataracte, dans les centres OSF au Nord Cameroun, à l’aide du logiciel CAMLOG.  

 

Cependant, cette évaluation s’est avérée difficile dans certains centres au vu du nombre de perdus 

de vue important après chirurgie. En effet, le trajet parfois long, coûteux ou dangereux est réalisé 

pour la chirurgie mais les patients ne jugent souvent pas important de revenir en post opératoire. 

L'étude de cohorte multicentrique internationale PRECOG (Prospective Review of Early Cataract 

Outcomes and Grading : étude prospective et évaluation des résultats post opératoires précoces de 

chirurgie de cataracte), dont les résultats ont été publiés en juillet 2013, a comparé l'acuité visuelle 

dans les 3 jours après chirurgie à l'acuité visuelle chez les patients revenant après 40 jours post 

chirurgie. Elle a démontré que l'acuité visuelle en post opératoire immédiat était un assez bon reflet 

de la récupération visuelle à long terme chez les patients opérés de cataracte dans les pays en voie 

de développement.  

 

Sur les bases de ces résultats, une partie des ONG impliquées dans l'étude PRECOG a travaillé 

avec l'Aravind Eye Hospital (Madurai, Inde) pour développer un logiciel permettant aux 

chirurgiens d'évaluer leurs résultats post opératoires et d'apporter des suggestions pour 

l'amélioration de ceux-ci. Il s'agit de BOOST (Better Operative Outcomes Software Technology : 

technologie logicielle pour de meilleures résultats opératoires). L’évaluation par le logiciel 

BOOST est réalisée en 2 étapes. Dans un premier temps BOOST recueille l'acuité visuelle de 60 

patients consécutifs le lendemain de l’intervention. Cette première étape permet à l’utilisateur de 

se situer vis à vis des autres chirurgiens de la base de données PRECOG et de la base de données 

BOOST. Dans un second temps il inclut 20 patients ayant une Acuité visuelle (AV) ≤ 1/10ème à 

6 semaines minimum après l’intervention pour déterminer la cause de l’échec (mauvais implant, 
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complications chirurgicales ou comorbidité passée inaperçue à l’examen préopératoire). Cela 

permet ainsi d’identifier la cause principale de mauvaise récupération visuelle post chirurgie de 

cataracte, afin d'améliorer par la suite les pratiques chez l'opérateur concerné. Les résultats du 

chirurgien restent anonymes afin de permettre aux chirurgiens de s’autoévaluer sans se sentir 

jugés. Un autre intérêt majeur réside en l’inclusion d’un faible nombre de patients, le nombre de 

sujets minimum nécessaire ayant été calculé sur la base des données PRECOG, puis validé lors 

d’une phase pilote de BOOST.  

 

Pour l'instant, BOOST a été testé essentiellement dans les centres ayant participé à l'étude 

PRECOG, à savoir essentiellement des grands hôpitaux d'Amérique latine et d'Asie du Sud. Il nous 

a paru intéressant de l’évaluer dans les centres tels que ceux d’OSF, qui sont plus isolés et avec 

moins de moyens financiers.  La deuxième partie de notre travail a donc consisté à analyser les 

résultats post opératoires de chirurgie de cataracte dans les centres OSF, grâce au logiciel BOOST.   

  



 

5 

RESULTATS DE LA CHIRURGIE DE CATARACTE REALISEE PAR DES 

INFIRMIERS SPECIALISES EN OPHTALMOLOGIE DANS DES ZONES 

RECULEES DU NORD CAMEROUN  

 
Outcomes of cataract surgery performed by non-physician cataract surgeons in remote 

North Cameroon 

 

Magali Fortané1, Philippe Bensaïd2, Serge Resnikoff 3,4, Kali Seini5, Nathalie Landreau6, 

Jean-Michel Paugam2, Nicolas Nagot8, Thibault Mura7.8, Chris Serrand8, Max Villain1, 

Vincent Daien1,7.9  
1 Department of Ophthalmology, Gui De Chauliac Hospital, Montpellier, F-34000, France 
2 Ophtalmo Sans Frontières, Luçon, F-85400, France 
3 Brien Holden Vision Institute, University of New South Wales, Sydney, Australia 
4 Organisation Pour la prévention de la Cécité (OPC), Paris, France 
5 Ophtalmo Sans Frontières, Lagdo, Cameroon 
6 Ophtalmo Sans Frontières, Garoua, Cameroon 
7 INSERM (Institut National de la Santé Et de la Recherche Médicale), U1061, Montpellier, F-

34093, France 
8 Département d’Information Médicale, Montpellier, F-34000, France 
9 The Save Sight Institute, Sydney Medical School, The University of Sydney, Sydney, NSW 

Financial interest: Magali Fortane was supported by a travel grant by the Thea foundation. 

Running head: Non-physician cataract surgery in developing countries.  

 

ABBREVIATIONS 

NPCS: Non-physician cataract surgeon 

OSF: Ophtalmo Sans Frontières 

ECCE: Extracapsular cataract extraction 

MSICS: Manual small incision surgery 

VA: Visual acuity 

PVA: Presenting visual acuity 

IOL: Intraocular lens 

  



 

6 

RESUME 

Introduction: Le programme VISION 2020 et les plans nationaux de prévention de la cécité dans 

les pays en voie de développement ont ciblé l’augmentation des taux de chirurgie de cataracte. 

Nous rapportons ici les résultats de chirurgies de cataracte exclusivement réalisées par des 

infirmiers spécialisés pour combler le manque d’ophtalmologistes dans les zones reculées du Nord 

Cameroun.  

Design: Etude de cohorte prospective. 

Participants: Chirurgies de cataractes séniles réalisées du 28 Novembre 2016 au 17 Mai 2017, 

dans le centre principal de l’organisation non gouvernementale Ophtalmo Sans Frontières (Nord 

Cameroun).  

Méthodes: Les données des patients étaient recueillies via le logiciel CAMLOG (CAMeroun-

LOGiciel), développé par Ophtalmo Sans Frontières. L’acuité visuelle (AV) était évaluée via 

l’échelle de Snellen. Les degrés de déficience visuelle et les résultats de chirurgie de cataracte 

étaient gradés selon les classifications de l’organisation mondiale de la santé (OMS). Nous avons 

recherché, via une analyse univariée et multivariée, les potentiels facteurs de risque de mauvais 

résultats comme l’âge, le sexe, les comorbidités, le type de cataracte, l’AV initiale et le statut visuel 

OMS préopératoire.  

Critère de jugement principal: Les résultats 1 à 4 semaines post-opératoires étaient classés 

comme bons (AV ≥ 6/18), limites (AV 6/60–6/18), ou mauvais (AV < 6/60) selon les critères 

OMS. La définition OMS de cécité (VA < 3/60) et de déficience visuelle sévère (AV 3/60–6/60) 

ont été utiles pour évaluer les patients qui ont changé de catégorie OMS après chirurgie. 

Résultats: 474 yeux de 474 patients ont été inclus, l’âge moyen (SD) était de 63.9 (15) ans  (42.2% 

de femmes). Une à quatre semaines après chirurgie, 170 patients (41.1%) ont obtenu un bon 

résultat chirurgical, 213 (51.5%) un résultat limite, et 26 (6.3%) un mauvais résultat. 224 patients 

(47.3%) se présentaient avec un déficit visuel sévère ou une cécité avant chirurgie, et ils n’étaient 

plus que 22 (5.3%) 1 à 4 semaines après. Un âge avancé (p=0.018), un statut préopératoire de 

déficience visuelle sévère ou cécité (p=0.012), et la survenue de complications péri-opératoires 

(p=0.019) étaient associés à de moins bons résultats post-opératoires.  

Conclusions: De bons résultats visuels étaient obtenus lorsque la chirurgie de cataracte était 

réalisée par des infirmiers spécialisés au Nord Cameroun. Le taux de cécité et déficience visuelle 

sévère étaient significativement diminués en post opératoire. L’âge avancé, l’acuité visuelle 

binoculaire basse préopératoire et les complications péri-opératoires étaient associées à de moins 

bons résultats. Les infirmiers spécialisés en ophtalmologie pourraient suppléer au manque de 

médecins ophtalmologistes dans les zones isolées des pays en voie de développement, et être des 
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acteurs clés pour atteindre les objectifs VISION 2020 pour l’élimination des causes évitables de 

cécité. 

ABSTRACT 

Purpose: With the VISION 2020 program, many national programs for preventing blindness in 

developing countries have increased cataract surgery rates. We report here the outcomes of cataract 

surgery exclusively performed by non-physician cataract surgeons because of lack of 

ophthalmologists in remote areas of North Cameroon.  

Design: Prospective cohort study. 

Participants: Age-related cataract surgery performed between November 28, 2016 and May 17, 

2017 in the main center of the non-governmental organization Ophtalmo Sans Frontières in Lagdo 

(North Cameroon).  

Methods: Demographic and ocular data for patients were recorded by using the CAMeroun-

LOGiciel software developed for Ophtalmo Sans Frontières centers. The Snellen chart was used 

to assess visual acuity (VA). World Health Organization (WHO) classifications for visual 

impairment and cataract surgery outcomes were used. Clinical risk factors of poor outcomes, 

including age, gender, comorbidities, cataract subtypes, baseline VA and pre-operative WHO 

status, were assessed by univariable and multivariable logistic regression.  

Main Outcome Measures: At 1 to 4 weeks after surgery, cataract surgery outcomes were 

classified according to the WHO as good (VA ≥ 6/18), borderline (VA 6/60–6/18), and poor (VA 

< 6/60). The WHO definition of blindness (VA < 3/60) and severe visual impairment (VA 3/60–

6/60) were used to assess the proportion of patients with a changed WHO category after surgery.  

Results: We included 474 eyes for 474 patients; mean (SD) age was 63.9 (15) years (42.2% 

women). At 1 to 4 weeks after surgery, surgical outcome was good for 170 patients (41.1%), 

borderline for 213 (51.5%) and poor for 31 (7.5%). In all, 224 patients (47.2%) had blindness or 

severe visual impairment before cataract surgery and 22 (5.3%) at 1 to 4 weeks after surgery. Poor 

visual outcome was associated with older age (p=0.018), pre-operative severe visual impairment 

or blindness (p=0.012) and surgical complications (p=0.019). 

Conclusions: Good visual outcomes were achieved when non-physician cataract surgeons 

performed cataract surgery in remote North Cameroon. Blindness and severe visual impairment 

were significantly decreased in the early post-operative period. Older age, low pre-operative 

binocular VA and intra-operative complications were associated with poorer outcomes. Non-

physician cataract surgeons may compensate for the lack of ophthalmologists in remote areas of 

developing countries and be key actors to reach VISION 2020 objectives for preventing avoidable 

blindness. 
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Introduction  

In 2015, cataract worldwide was the leading cause of blindness (35.1%) and the second cause of 

visual impairment (25.1%), after uncorrected refractive errors (52.3%).1–3 In western countries, 

patients most often undergo surgery before the appearance of visual impairment 4 However, 

cataract remains a major public health problem in many developing countries.1, 5 In 1999, to 

eliminate avoidable blindness by the year 2020, the World Health Organization (WHO) and the 

International Agency for the Prevention of Blindness launched the program “VISION 2020, the 

Right to Sight”. 6,7 Cataract surgery has been found one of the most cost-effective health-care 

interventions, resulting in almost immediate visual rehabilitation.8,9, 

Many national plans to prevent blindness in developing countries have increased cataract surgical 

rates. 6 However, the distribution of the eye-health workforce features a major imbalance between 

urban and rural areas.10 In urban areas, high-quality, high-volume surgery is possible, but most 

poor rural districts lack eye-care services and ophthalmologists.6 One solution adopted in Africa 

since the mid-1980s has been for non-physician cataract surgeons (NPCSs) to compensate for the 

lack of ophthalmologists in remote areas.11–13 Such surgeons are generally selected clinical officers 

or ophthalmic nurses who then obtain an additional 1 to 2 years of training, on average. 14,15  

Since 1987, the non-governmental organization Ophtalmo Sans Frontières (OSF) has been dealing 

with access to cataract surgery in most remote areas in North Cameroon in West Africa.16 North 

and Extreme North regions of Cameroon have a high population density, and people mostly live 

from agriculture and livestocking. Very few ophthalmologists are willing to work there because 

of the landlocked location of these regions, with frequent conflicts with its border countries Nigeria 

and Chad. OSF has funded 8 self-sustainable eye-care centers to provide comprehensive eye care 

services in these areas. OSF structures are staffed year-round by NPCSs without the presence of 

ophthalmologists. The NPCSs have been trained to perform ophthalmic examination and surgery. 

Phacoemulsification is still not possible because of its high cost. Extracapsular cataract extraction 

(ECCE) and manual small-incision cataract surgery (MSICS) are the two most-frequent techniques 

used.17,18 Both have been approved for treating cataract in low-income settings.19–21 

To our knowledge, visual outcomes after cataract surgery by NPCSs have not been reported. The 

aim of our study was to assess visual outcomes after cataract surgery performed by NPCSs in an 

OSF center in North Cameroon. We also evaluated the change in WHO visual impairment status 

Finally, we analyzed with univariate and multivariate analysis which baseline patient’s ocular or 

demographic characteristics could be considered as clinical risk factors of poor outcomes, Data 

were collected prospectively in a specific software developed by OSF.  
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Methods 

Study design 

This was an observational prospective study of visual outcomes after cataract surgery in the main 

center of OSF in Lagdo, North Cameroon. 

The Ethics Committee of North and Extreme North Cameroon approved this study on November 

13, 2016 and the study was conducted in accordance with the tenets of the Declaration of Helsinki.  

Setting 

Data were recorded from November 28, 2016 to May 17, 2017, in the main OSF center in Lagdo 

(North Cameroon), by using CAMeroun-LOGiciel (CAMLOG), an open-access, free software 

developed to prospectively record ophthalmology consultation and surgery data in OSF centers.23 

The Lagdo center was the first OSF center established in 1988 and was justified by the large 

population of farmers and fishermen around an artificial lake. The center has a great influence 

because of its geographical location. It is integrated in the district hospital of Lagdo and is staffed 

year round by 2 NPCSs. It has become a surgical training center for residents in ophthalmology 

from the faculty of medicine of Yaoundé, the capital. Two permanent NPCS and two care givers 

work all year round in the center. In 2016, 1046 cataract surgeries have been performed in this 

center.  

Participants  

All consecutive patients aged 40 years or older who underwent cataract surgery between 

November 28, 2016 and May 17, 2017 in Lagdo were considered for the analysis. Patients with 

traumatic and congenital cataract were excluded. For the primary outcome, we analyzed data for 

patients with 1 to 4 weeks’ follow-up. For secondary outcomes, we analyzed all data regardless of 

follow-up.  

Data sources  

For each clinical visit, data were collected on the age and place of residence of patients, their 

medical history, the reason for consultation, and visual acuity (VA) as well as data from slit-lamp 

examination, including cataract subtype, intraocular pressure, and fundus examination when 

accessible. For each surgery, data were collected on the lens implant power calculated with 

biometry, the surgical technique used, the lens implant power used, and any peri-operative 

complications. Data were collected for each patient in a notebook by the caregiver, and in 

CAMLOG by the 2 permanent NPCS.   

Variables  

Visual acuity was recorded at each visit by the caregiver. It was assessed with Snellen charts 

adapted for being read at a 5 meters distance. Tumbling E charts were used and they were newly 

printed on a poster at the beginning of our study, to have a good quality of VA assessment. 
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Measurements were made separately for each eye. After correctly identifying the direction of more 

than half of the optotypes on the uppermost line (equivalent to a visual acuity of 6/60), patients 

moved to the next and then to successively lower lines. The lowest line on which more than half 

of the optotypes were correctly read was recorded as the patient’s visual acuity. For patients unable 

to read the top line at the standard distance, we considered “count fingers at 3 to 5 meters” as 

equivalent to 3/60 and “count fingers at 1 meter” as equivalent to 1/60. Throughout testing, the 

examiner ensured that the non-tested eye was fully occluded, and that the patient maintained the 

proper distance from the chart and did not squint (which creates an optical pinhole effect that 

improves vision). VA was registered in Monnoyer notation, and then converted on Snellen 6meters 

notation. 22,23 It was then classified by WHO ICD-10 visual-impairment status: 22 0, mild or no 

visual impairment (VA ≥ 6/18); 1, moderate visual impairment (VA 6/60–6/18); 2, severe visual 

impairment (VA 3/60–6/60); 3, moderate blindness (VA 1/60–3/60); 4, severe blindness (VA light 

perception–1/60); and 5, total blindness (no light perception). 24 For all patients, we recorded the 

presenting VA (PVA) at the pre-operative visit and at each postoperative visit.  

Cataracts were classified as white, corticonuclear, and posterior sub-capsular cataract. Lens status 

of the opposite eye was classified as aphakia, clear or opacity, mature cataract, pseudophakia, or 

impossible examination. Ocular comorbidities were classified as corneal scar or dystrophy, 

glaucoma, and other (older iritis, retinal disease). Cataract surgery techniques were ECCE with or 

without intraocular lens (IOL), MSICS, and combined procedures.17–20 A one-piece posterior 

chamber IOL made with poly methyl methacrylate was used (Aurolens¤). The calculated power 

according to biometry and the power of IOL used for surgery was recorded, as were peroperative 

complications (capsular rupture, hyphema) and early postoperative complications (cortical 

material removal at day 1 or 8, high inflammatory reaction, iris herniae). As complication rate was 

not high, we regrouped peroperative or early postoperative complications as “present” or “absent” 

for statistical analysis.  

Outcomes 

The primary outcome, surgical outcome, was assessed 1 to 4 weeks after cataract surgery and 

classified by the WHO classification as good (PVA ≥ 6/18), borderline (PVA 6/60–6/18), or poor 

(PVA < 6/60). 24 Secondary outcomes were VA progression on operated eye between preoperative 

and postoperative assessment, WHO visual-impairment status before and after surgery (assessed 

by VA on best eye), and clinical characteristics associated with good or poor outcome (univariate 

and multivariate analysis on baseline variables : age, gender, country of residence, lens status of 

opposite eye, preoperative comorbidities, type of cataract, surgical technique, difference between 

IOL measured and implanted, pre-operative VA and WHO status of visual impairment, operative 

complications). 
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Statistical methods  

SAS 9.4 was used for statistical analysis. Categorical data were compared by chi-square test or 

Fisher exact test. Clinical characteristics associated with outcomes were evaluated by univariable 

analysis. Variables with p < 0.20 on univariable analysis were entered into a logistic regression 

model for further analysis, estimating odds ratios (ORs) and 95% confidence intervals (CIs). The 

Hosmer and Lemeshow test was used to assess the validity of the logistic regression model. P<0.05 

was considered statistically significant. 

 

Results 

Study population 

Between November 28, 2016 and May 17, 2017, 488 patients underwent age-related cataract 

surgery in Lagdo; 14 patients had bilateral cataract surgery and only one eye was randomly 

considered in the present analysis. The present analysis involved 474 eyes in 474 patients; 461 

were examined at day 1 and 414 at days 7 to 30. The mean (SD) age was 63.9 (15) years. 42.2% 

were female patients; 47 (9.9%) had pre-existing ocular co-morbidity (Table 1). Most cataracts 

(87.3%) were white cataracts. Overall, 81 patients (18%) had undergone cataract surgery for the 

fellow eye and 250 (53%) had mature cataract. The most common procedure was ECCE with 

posterior chamber IOL (96.2%, n=456). 

Peri-operative complications were observed in 20 patients (4.2%). Capsular rupture occurred in 7 

patients (1.5%), 5 (1%) who could not undergo implantation. Eight patients (1.7%) needed revision 

surgery at day 1 or 8, for residual cortical material (n=7) or for iris hernia (n=1).  Five (1%) patients 

had hyphema or high inflammation at day 1 and needed more intensive treatment.  

VA outcome in the operated eye 

Most eyes (88.4%, n=419) had preoperative PVA < 6/60 (Table 2). At day 7 to 30 after surgery, 

surgical outcome was good for 170 patients (41.1%), borderline for 213 (51.4%), and poor for 31 

(7.5%). VA was increased for 380 patients (91.7%) at 7-30 days post-surgery (215 (51.6%) 

increased by at least 3 categories, 86 (20.9%) by 2 categories, 79 (19.2%) by 1 category).  

Evolution of WHO classification of visual impairment 

Overall, 224 patients (47.2%) who underwent surgery had blindness or severe visual impairment 

in both eyes (Table 3). At 1 to 4 weeks after surgery, only 22 patients (5.3%) remained in this 

category, 178 (43%) presented moderate visual impairment and 214 (51.7%) mild to no visual 

impairment.  

Risk factors associated with poor presenting visual outcomes 

Poor presenting visual outcome was associated with severe impairment or blindness in both eyes 

at baseline examination (OR 1.81; 95% CI 1.14, 2.86), peri-operative or early postoperative 
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complications (OR 13.1; 95% CI 1.5, 112.9), and age 80 years or more (OR 4.78; 95% CI 1.38, 

16.6) (Tables 4 and 5). Poorer outcome was associated but not significantly with pre-operative 

comorbidities (p=0.086), especially glaucoma (OR 3.08; 95% CI 1.03, 9.23). IOL calculation was 

correctly done and concordant to the IOL implanted in 440 patients (93.4%). 

 

Discussion 

We report here the outcomes of cataract surgery exclusively performed by NPCSs because of the 

absence of ophthalmologists in remote areas of North Cameroon. Among 474 eyes for 474 patients 

who underwent cataract surgery, at 1 to 4 weeks after surgery, surgical outcome was good for 

41.1%, borderline for 51.5% and poor for 6.3%. Before cataract surgery, about half had blindness 

or severe visual impairment (VA < 6/60) but only 5.3% at 1 to 4 weeks after surgery. Poor visual 

outcome was associated with older age, pre-operative severe visual impairment or blindness, and 

surgical complications. NPCSs may compensate for the lack of ophthalmologists in remote areas 

in Cameroon and be key actors to reach VISION 2020 objectives for preventing avoidable 

blindness. 

The development of a specific software by OSF to collect ophthalmic data allowed us to assess 

outcomes after cataract surgery performed by NPCSs in remote rural areas in North Cameroon. 

The main technique of cataract surgery was Extracapsular Extraction (ECCE) with posterior 

chamber IOL. Blindness or severe visual impairment was significantly reduced after cataract 

surgery. However, outcomes were significantly lower for patients with low preoperative binocular 

VA or intraoperative complications.  

Many studies have assessed cataract surgery outcomes in developing countries, but here we report 

for the first-time cataract surgery exclusively performed by NPCSs. We compared our results to 

the PRECOG study24 that evaluated cataract surgery outcomes by ophthalmologists in 40 centers 

in 10 developing countries, using mainly MSICS (63%) but also phacoemulsification (21%) and 

EEC (16%). VA outcomes in the PRECOG study were poor for 10% of patients versus 6.3% in 

our study and good for 64% versus 41.1%, respectively. Differences in surgical technique and 

population studied may explain these differences. When comparing centers in other developing 

countries, with ophthalmologists performing mostly ECCE, our results were similar or better. In a 

study performed in 2008 in Burkina Faso during a mission with 7 Spanish surgeons, 23.3% patients 

showed poor outcomes at 3 months versus 38.4% with good outcomes. 25 In another study 

published in 2003 performed in western India with 8 surgeons at 2 to 5 years post-residency, the 

results with ECCE for poor and good visual outcomes at 6 weeks postoperative were 5.8% and 

37.3%, respectively.17 

Although the post-operative PVA was less than that recommended by the WHO (80%), we 
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observed a good progression between pre-operative and post-operative PVA. The association 

between impaired vision and vision-related quality of life has been well documented in western 

countries,26,27 but little information is available from developing countries. In 2011, Finger et al. 

evaluated the impact of the severity of vision loss on quality of life in India28 and found meaningful 

activity limitation because of severe vision impairment and blindness but not mild or moderate 

vision impairment. In the present study, 47.2% of patients had blindness or severe visual 

impairment before the surgery (PVA on best eye < 6/60) and only 5.3% were so classified 1 to 4 

weeks after. This finding suggests a meaningful reduction of activity limitation and an 

improvement in quality of life, even for patients who did not achieve good surgical outcome 

according to the WHO definition.  Furthermore, even though most patients presented mature 

cataract on their fellow eye (53%), we observed that only 14 patients (2.95%) were operated from 

both eyes during the 6 months of our study. This suggests improving VA on only one eye is enough 

for most patients to recover a better quality of life. Visual acuity on both eyes might be a better 

indicator of visual amelioration than visual acuity on operated eye.  

Cataract surgery programs in developing countries prioritized at their beginning people with severe 

visual impairment and blindness. However, there is a potential to increase VA outcomes by 

performing the surgery before severe visual impairment. Almost half of our patients (47.2%) had 

blindness or visual impairment in both eyes before surgery. In 2011, Shah et al. reported a similar 

rate (47%) in poorly developed countries. 29 The present high rate of cataract surgery performed 

in eyes with VA < 6/60 may reflect an inadequate provision of cataract surgical services.29 Of 

interest, only 1% of cataract surgeries are performed with a VA < 6/60 in developed countries.29  

Poor surgical outcomes were associated with intraoperative complications and low pre-operative 

binocular VA before surgery. In a report published in 2016 on cataract surgery visual outcomes in 

secondary eye-care centers in India, poor outcomes were significantly associated with age older 

than 70 years (OR 4.63; 95% CI 1.61, 13.30), pre-operative comorbidities (OR 4.68; 95% CI 2.90, 

7.57) and intraoperative complications (OR 8.01; 95% CI 2.91, 22.04).30 Another study from 

Africa in 1999 observed similar results, with poor outcomes significantly associated with age older 

than 80 years (OR 3.39; 95% CI 1.40, 8.17), pre-operative comorbidities (OR 4.53; 95% CI 1.93, 

10.63), and pre-operative PVA < 3/60 in both eyes (OR 3.96; 95% CI 1.83, 8.57).31 

In our study, pre-operative comorbidities were significant on univariable but not multivariable 

analysis. This finding might be explained by most patients having poor VA, the preponderant and 

significant factor associated with poor outcome. In addition, we found 87.3% of patients with 

white cataract, which often gives limited access for fundus examination; thus, the pre-operative 

status of comorbidity was lacking in 21% of patients. Even though most patients presented 

advanced cataracts, intraoperative complication rate was not higher to other studies (4.2% of 
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patients in our study, versus 10% in PRECOG). Only 7 cataracts (1.5%) were complicated of 

capsular rupture during surgery, and 5 patients (1%) could not be implanted because of it. An 

anterior study in 2014 comparing MSICS and ECCE and another study comparing ECCE and 

phacoemulsification both found a superior rate of capsular rupture (3.3% for MSICS and 8.3% for 

ECCE in first study, 3% for phacoemulsification and 4% for ECCE in second study). 32,33 

One limitation in the present study is that data were collected in CAMLOG by NPCS, possibly 

leading to an information bias. On the other hand, good outcomes might have been underestimated 

because of our use of PVA as a primary endpoint. . To obtain good uncorrected VA, posterior IOL 

were used for almost all patients (99.2%) and were concordant with IOL calculation by biometry 

in 93.4%. We did not report data in terms of best corrected VA because they are less representative 

of real life, due to the difficult access to optical correction for patients. However, concerning poor 

outcomes, it would have been interesting to evaluate if glasses could improve visual outcome. This 

was not systematically done and practices have do be changed in our center, as we know refractive 

errors are the first cause of visual impairment worldwide. 

Another potential underestimation of good outcomes was the limited follow-up, to 7 to 30 days. 

The predominant cataract surgical technique was EEC with sutures. This technique is generally 

expected to require more time for healing and visual recovery than modern surgical methods 

(MSICS and phacoemulsification). Moreover, sutures are usually removed 30 days or more after 

surgery, and they often induce substantial astigmatism before being removed.32 However, our 

evaluation was a better reflection of real life, because most patients did not return after 30 days for 

suture ablation in this center.  

The problem of longer recovery time and difficult follow-up would be a good indication to promote 

MSICS as an alternative to ECCE in this kind of center. This technique requires a longer learning 

curve but has shown better results than ECCE 17,18 and similar outcomes as phacoemulsification 
19,21  

One OSF center, in Kousseri in Extreme North Cameroun, has developed a quasi-exclusive 

MSICS technique. The data are currently being collected in a prospective observational study. 

However, because of the position of this center in a conflict area, follow-up and outcome data are 

difficult to collect.  

 

Conclusion 

Good visual outcomes were achieved when NPCSs performed cataract surgery in remote North 

Cameroon. Blindness and severe visual impairment were significantly decreased in the early post-

operative period. Pre-operative VA < 6/60 for both eyes, peri-operative complications and older 

age were associated with poor outcomes. These results are encouraging for promoting the action 
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of NPCSs in remote areas in developing countries. They represent sustainable solutions to 

compensate for the lack of ophthalmologists and to offer quality proximity eye care services in 

these zones. They may be key actors to reach the VISION 2020 objectives for eliminating 

avoidable blindness. 
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Table 1. Baseline ocular and demographic characteristics of patients undergoing cataract 

surgery by non-physician cataract surgeons in remote North Cameroon (n=474 eyes and 

patients). 

 

Variables  

Gender 

Male 274 57.8% 

Female 200 42.2% 

Age group (years) 

40–49 29 6.0% 

50–59 102 22% 

60–69 196 41% 

70-79 112 24% 

80 and more 35 7.0% 

Country of residence 

Cameroon 452 95% 

Chad or Nigeria 22 4.6% 

Lens status of opposite eye 

Aphakia or pseudophakia 81 18% 

Clear or opacity 133 28% 

Mature cataract 250 53% 

Could not examine 4 1.0% 

Pre-operative comorbidities in eye undergoing surgery 

Normal 327 70.1% 

Unknown 100 20% 

Glaucoma 25 5.3% 

Corneal scar or dystrophy 18 3.8% 

Other (older iritis or retinal disease) 4 0.8% 

Total pre-operative comorbidities 47 9.9% 

Type of cataract in eye undergoing surgery 

White cataract 414 87.3% 

Corticonuclear cataract 48 10.2% 

Subcapsular cataract 12 2.5% 

Surgical technique 
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ECCE with IOL 456 96.2% 

ECCE with IOL and trabeculectomy 9 2.0% 

ECCE without IOL 5 1.0% 

MSICS 4 0.8% 

IOL implanted 

Same as calculated 440 93.4% 

Different from calculated 17 3.6% 

Not calculated 14 3.0% 

Operative complications 

Cortical material removal at day 1 or 8 7 1.5% 

Capsular rupture 7 1.5% 

Other 6 0.8% 

Total 20 4.22% 

Abbreviations: ECCE=extracapsular cataract extraction; MSICS=manual small incision surgery; 
IOL=intraocular lens 
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Table 2. Evolution of visual acuity on the operated eye, by WHO outcomes of cataract 

surgery 

 

WHO outcome of cataract surgery PVA day 0 

n = 474 

PVA day 1 

n = 461 

PVA day 7 to 30 

n = 414  

Good: VA ≥ 6/18 6 (1.3) 15 (3.2) 170 (41.1) 

Borderline: VA 6/60–6/18 49 (10.3) 302 (65.5) 213 (51.4) 

Poor: VA <6/60 

VA 3/60–6/60 

VA 1/60–3/60 

VA < 1/60 

419 (88.4) 

101 (21.3) 

60 (12.7) 

258 (54.4) 

144 (31.2) 

84 (18.2) 

39 (8.5) 

21 (4.6) 

31 (7.5) 

26 (6.3) 

3 (0.7) 

2 (0.5) 

VA Progression 
Day 0 to 1 

n = 461 (%) 

Day 0 to 7-30 

n = 414 (%) 

Improvement ≥ 3 categories 

Improvement of 2 categories 

Improvement of 1 category 

Stability 

Decrease 

171 (37.1) 

88 (19.1) 

103 (22.3) 

67 (14.5) 

32 (6.9) 

215 (51.6) 

86 (20.9) 

79 (19.2) 

26 (6.4) 

8 (1.9) 

 
Data are n (%). 

Abbreviations: VA=visual acuity; PVA=presenting VA 
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Table 3. Evolution of WHO global status of visual impairment, both eyes opened. 

 

 

WHO status of visual impairment 

PVA 

day 0 

n = 474  

PVA  

day 1 

n = 461  

PVA  

day 7 to 30 

n = 414  

Mild or no VI: VA ≥ 6/18 118 (24.9) 122 (26.5) 214 (51.7) 

Moderate VI: VA 6/60–6/18 132 (27.8) 251 (54.5) 178 (43) 

Severe VI or blindness: VA <6/60 

* Severe VI: VA 3/60–6/60 

* Blindness: VA < 3/60 

224 (47.2) 

109 (23) 

115 (24.2) 

88 (19.0) 

61 (13.2) 

27 (5.8) 

22 (5.3) 

20 (4.8) 

2 (0.5) 
 

Data are n (%). 
Abbreviations: VI=visual impairment; VA=visual acuity; PVA=presenting VA 
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Table 4. Demographic and ocular characteristics of patients with good outcome (PVA 

6/6-6/18) versus poor outcome (PVA <6/18) 

 

Variables Good  Poor P value 

Gender 0.614 

Male 99 (58.2) 136 (55.7)  

Female 71 (41.8) 108 (44.5)  

Age group (years) 0.0036 

40–49 17 (10.0) 9 (3.7)  

50–59 39 (22.9) 50 (20.5)  

60–69 77 (45.3) 95 (38.9)  

70-79 30 (17.6) 68 (27.9)  

80 and more 7 (4.1) 22 (9.0)  

Country of residence 0.651 

Cameroon 164 (96.5) 232 (95.1)  

Nigeria 2 (1.2) 6 (2.5)  

Chad 4 (2.4) 6 (2.5)  

Lens status of opposite eye 0.625 

Aphakia or pseudophakia 27 (17.2) 45 (19.1)  

Phakic 130 (82.8) 190 (80.9)  

Pre-operative comorbidities in eye undergoing surgery 0.048 

Normal or unknown 161 (94.7) 211 (86.5)  

Glaucoma 5 (2.9) 18 (7.4)  

Corneal scar or dystrophy 3 (1.8) 12 (4.9)  

Other (older iritis or retinal disease) 1 (0.6) 3 (1.2)  

Type of cataract in eye undergoing surgery   0.046 

White cataract 139 (81.8) 220 (90.2)  

Corticonuclear cataract 24 (14.1) 19 (7.8)  

Subcapsular cataract 7 (4.1) 5 (2.0)  

Surgical technique 0.122 

ECCE with IOL 167 (98.2) 233 (95.5)  

ECCE with IOL and trabeculectomy 1 (0.6) 6 (2.5)  

ECCE without IOL 0 (0) 4 (1.6)  

MSICS 2 (1.2) 1 (0.4)  
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IOL implanted 0.733 

Same as calculated 161 (94.7)  225 (93.4)  

Different from calculated 4 (2.4)  9 (3.7)  

Not calculated 5 (2.9)  7 (2.9)  

Pre-operative PVA 0.002 

≥ 6/60 31 (18.2) 20 (8.2)  

< 6/60 139 (81.8) 224 (91.8)  

Pre-operative WHO status of VI <0.0001 

No, mild or moderate  115 (67.6) 110 (45.1)  

Severe or blindness 55 (32.4) 134 (54.9)  

Operative complications  0.0087 

Yes 1 (0.6)  13 (5.3)  

No 169 (99.4)  231 (94.7)  

Data are n (%). 
Abbreviations: ECCE=extracapsular cataract extraction; MSICS=manual small incision 
surgery; IOL=intraocular lens; VI=visual impairment; VA=visual acuity; PVA=presenting 
VA 
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Table 5. Multivariable analysis of demographic and surgical factors associated with visual 

outcome at 1 to 4 weeks’ follow-up.  

Variables  OR (95% CI) P value 

Age group (years) 0.018 

40–49  Reference  

50–59  2.53 (0.97, 6.6) 0.999 

60–69  2.09 (0.84, 5.20) 0.323 

70-79  4.11 (1.55, 10.88) 0.037 

80 and more  4.78 (1.38, 16.6) 0.098 

Pre-operative comorbidities in eye undergoing surgery 0.086 

Normal or unknown  Reference  

Glaucoma  3.08 (1.03, 9.23) 0.555 

Corneal scar or dystrophy  2.83 (0.72, 11.04) 0.707 

Other (older iritis or retinal disease0)  2.96 (0.28, 30.6) 0.765 

Pre-operative VA < 6/60 on operated eye 1.98 (0.99, 3.97) 0.052 

Pre-operative severe VI or blindness 1.81 (1.14, 2.86) 0.012 

Surgical complications   13.1 (1.5, 112.9) 0.019 

Abbreviations: OR=odds ratio; 95% CI = 95% confidence interval; VI=visual impairment; 
VA=visual acuity  
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ABBREVIATIONS 

WHO: World health organization 

PRECOG: Prospective review of early cataract outcomes and grading 1 

NGO: Nongovernmental organization 

BOOST: Better operative outcomes software technology 2 

VA: Visual acuity 

OSF: “Ophtalmo sans frontiers” 

NPCS: Non-physician cataract surgeons 

ECCE: Extracapsular cataract extraction 

MSICS: Manual small incision cataract surgery 

BCVA: Best corrected visual acuity 

PVA: Presenting visual acuity 

pcIOL: posterior chamber intraocular lens 

VI: Visual impairment 

 

RESUME 

Introduction: La formation d’infirmiers spécialisés en chirurgie de cataracte a été une solution 

adoptée pour augmenter les taux de chirurgie de cataracte dans les zones reculées des pays en voie 

de développement. Le but de notre étude était d’évaluer les résultats et causes de mauvais résultat 

de chirurgie de cataracte réalisée exclusivement par ces infirmiers au Nord Cameroun,  via 

l’utilisation du logiciel BOOST.  

Design: Etude de cohorte prospective 

Participants: Chirurgie de cataracte sénile réalisée entre Décembre 2016 et Aout 2017 dans 2 

centres de l’organisation non gouvernementale « Ophtalmo sans frontières », dans les villages de 

Lagdo et Kousseri (Nord Cameroun).  

Methodes: Le logiciel BOOST, développé par un groupe d’organisations non gouvernementales 

et l’Aravind Eye Hospital (Madurai, Inde), a été utilisé pour le recueil de données. Nous avons 

mesuré pour un minimum de 60 patients consécutifs l’acuité visuelle (AV) préopératoire et post 

opératoire au lendemain de la chirurgie, via l’échelle de Snellen. Nous avons aussi recueilli les 

données de 20 patients consécutifs revenant au moins 6 semaines après chirurgie avec un mauvais 
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résultat opératoire. Pour ces patients, le recueil comportait l’acuité visuelle préopératoire et post 

opératoire avec et sans correction, ainsi que les causes retenues de mauvais résultats.  

Mesure du critère de jugement principal: Les résultats chirurgicaux étaient classés au lendemain 

de l’opération comme bons (AV ≥ 6/18), limites (VA 6/60 - 6/18), et mauvais (AV < 6/60). Les 

mauvais résultats étaient séparés en 3 catégories : trouble réfractif, complication chirurgicale, et 

présence d’une comorbidité oculaire.  

Resultats: Pour l’évaluation au lendemain de la chirurgie, nous avons inclus 124 patients à Lagdo 

et 91 patients à Kousseri. L’âge moyen (SD) était 62.1 (8.0) ans (51.6% d’hommes) pour Lagdo 

et 65.7 (11.1) ans (56% d’hommes) pour Kousseri. Au lendemain de la chirurgie, 6.5% obtenaient 

un bon résultat visuel, 63.7% un résultat limite, 29.8% un mauvais résultat à Lagdo 

(respectivement 2.2%, 65.9%, 31.9% à Kousseri). La plupart des patients étaient opérés lorsque 

l’acuité visuelle était < 6/60 sur leur œil atteint (62.9% à Lagdo, 64.9% à Kousseri), et très peu de 

ces patients restaient dans cette catégorie après chirurgie (3.2% à Lagdo, 5.5% à Kousseri).  

Pour l’évaluation 6 semaines ou plus après chirurgie, nous avons inclus 20 patients à Lagdo et 13 

à Kousseri. La raison principale de mauvais résultat était la présence d’une comorbidité oculaire à 

Lagdo (90%) et d’un problème réfractif à Kousseri (61%), avec respectivement 0% et 61.5% des 

patients atteignant un bon résultat visuel après correction. Les taux de complication étaient 

similaires à Lagdo et Kousseri (respectivement 10% et 8%).  

Conclusions: Le logiciel BOOST nous a permis d’évaluer les résultats et causes de mauvais 

résultats après chirurgie de cataracte réalisée par des infirmiers spécialisés dans des zones isolées 

du Nord Cameroun. La cécité et la déficience visuelle sévère étaient significativement diminuées 

dès le lendemain de la chirurgie. Les mauvais résultats visuels à long terme étaient rarement 

associés à des complications chirurgicale, et la plupart pouvaient être améliorés par le port d’une 

correction optique. BOOST pourrait être un bon outil pour aider à évaluer et améliorer les résultats 

chirurgicaux dans les zones où la chirurgie de cataracte est réalisée par des infirmiers. 
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ABSTRACT 

Purpose: The formation of non-physician cataract surgeons (NPCSs) has been one solution 

adopted to increase cataract surgical rates in remote areas in developing countries. The aim of our 

study was to assess outcomes and reasons for poor outcomes after cataract surgery performed by 

NPCSs in North Cameroon by recording data with Better Operative Outcomes Software 

Technology (BOOST). 

Design: Prospective cohort study. 

Participants: Age-related cataract surgery performed between December 2016 and August 2017 

in 2 centers of the non-governmental organization “Ophtalmo Sans Frontières”, in the cities of 

Lagdo and Kousseri (North Cameroon).  

Methods: The BOOST software, developed by a group of non-governmental organizations and 

Aravind Eye Hospital (Madurai, India), was used to collect baseline and outcome data. The Snellen 

chart was used to assess preoperative and post-operative visual acuity (VA). The presenting and 

best corrected VA was measured in 20 consecutive patients returning 6 weeks or more after 

cataract surgery with VA < 6/60. Reasons for poor visual outcomes were recorded.   

Main Outcome Measures: At 1 day after surgery, cataract surgery outcomes were classified 

according to the World Health Organization as good (VA ≥ 6/18), borderline (VA 6/60–6/18), and 

poor (VA < 6/60). Poor visual outcomes were divided into 3 categories: refractive problems, 

surgical complications, and presence of ocular comorbidities.   

Results: 124 patients (124 eyes) in Lagdo and 91 patients (91 eyes) in Kousseri were included in 

the evaluation at day 1 after surgery. Mean (SD) age was 62.1 (8.0) years (51.6% male) in Lagdo 

and 65.7 (11.1) years (56% male) in Kousseri. At day 1 after surgery, surgical outcome was good 

for 6.5% of patients, borderline for 63.7%, and poor for 29.8% in Lagdo (2.2%, 65.9%, 31.9%, 

respectively, in Kousseri). Most patients with blindness in their affected eye underwent surgery 

(62.9% in Lagdo, 64.9% in Kousseri), and very few had blindness after surgery (3.2% in Lagdo, 

5.5% in Kousseri). Evaluation 6 weeks or more after surgery included 20 patients in Lagdo and 13 

in Kousseri. Complication rates were similar in Lagdo and Kousseri (10% and 8%, respectively). 

The main reason for poor surgical outcome was ocular comorbidities in Lagdo (90%) and 

refractive errors in Kousseri (61%), with respectively 0% and 61.5% of them reaching good visual 

outcomes after optical correction.  

Conclusions: BOOST allowed us to assess outcomes and reasons for poor outcomes after cataract 

surgery performed by NPCSs in a remote rural area in North Cameroon. Blindness and severe 

visual impairment were significantly decreased at day 1 after surgery. Poor visual outcomes at late 
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follow-up were rarely associated with surgical complications, and most could be improved by 

optical correction. BOOST may be a good tool to help improve outcomes in areas where cataract 

surgery is performed by NPCSs. 

 

Introduction  

In 2015, cataract worldwide was the leading cause of blindness (35.1%) and the second cause of 

visual impairment (25.1%), after uncorrected refractive errors (52.3%).3–5 In western countries, 

patients most often undergo surgery before visual impairment.6 However, cataract remains a major 

public health problem in many developing countries.4,7 In 1999, the World Health Organization 

(WHO) and the International Agency for the Prevention of Blindness launched a program to 

eliminate avoidable blindness by the year 2020: “VISION 2020, the Right to Sight”.8,9 Cataract 

surgery is one of the most cost-effective healthcare interventions, resulting in almost immediate 

visual rehabilitation.10–12 

Many national plans for preventing blindness in developing countries have increased cataract 

surgical rates8 However, a decrease in cataract blindness also depends on surgical quality. This 

blindness is often difficult to assess in developing countries because of the low postoperative 

follow-up rate. 13,14 

The WHO recommends that 80% of patients have uncorrected visual acuity (VA) of 6/18 or better 

in the operated eye after cataract surgery but does not stipulate a specific tim15 Recently, the 

Prospective Review of Early Cataract Outcomes and Grading (PRECOG) study found high 

correlation between visual outcome at 40 or more days and 3 or fewer days postoperatively. 1  

The Better Operative Outcomes Software Technology (BOOST) 2 was created by a group of non-

governmental organizations (NGOs) with Aravind Eye Hospital (Madurai, India) to allow users to 

easily measure and improve surgical outcomes. BOOST is first used to record uncorrected VA the 

day after cataract surgery for 60 consecutive patients. This record is benchmarked against data in 

the PRECOG database and other BOOST users. Second, reasons for poor vision outcomes are 

recorded for each of 20 consecutive patients with VA ≤ 6/60 who return 6 to 12 weeks after 

surgery. The app then suggests changes in practice to remediate the most common cause of poor 

vision identified for a user. 

BOOST has been mainly tested in the centers involved in the PRECOG study, mostly large 

hospitals in South Asia and Latin America. Yet, in developing countries, many cataract surgeries 

are performed in more isolated centers with less financial means and with even more difficult 



 

31 

follow-up and assessment of cataract surgery outcomes. Software such as BOOST may be useful 

in those centers.  

Since 1987, the non-governmental organization Ophtalmo Sans Frontières (OSF) has been dealing 

with access to cataract surgery in most remote areas in North Cameroon in West Africa.16 North 

and Extreme North regions of Cameroon have a high population density, and people mostly live 

from agriculture and livestocking. Very few ophthalmologists are willing to work there because 

of the landlocked location of these regions, with frequent conflicts with its border countries Nigeria 

and Chad. OSF has funded 8 self-sustainable eye-care centers to provide comprehensive eye care 

services in these areas. OSF structures are staffed year-round by NPCSs without the presence of 

ophthalmologists. The NPCSs have been trained to perform ophthalmic examination and surgery. 

Two permanent NPCS and two care givers work all year round in the center. In 2016, 1046 cataract 

surgeries have been performed in this center. 

The aim of our study was to assess outcomes and reasons for poor outcomes after cataract surgery 

performed by NPCSs in OSF centers in North Cameroon by using BOOST. The use of BOOST 

may help improve cataract surgical outcomes performed in such conditions. 

 

Methods 

Study design 

This was an observational prospective study about outcomes of cataract surgery in the 2 main 

centers of OSF in North Cameroon. The Ethics Committee of North and Extreme North Cameroon 

approved this study on November 13, 2016 and the study was conducted in accordance with the 

tenets of the Declaration of Helsinki.  

Setting 

Data were obtained by using BOOST software. We recorded data prospectively from December 

2016 to August 2017, in 2 centers of the OSF: Lagdo and Kousseri.  

Lagdo center was the first OSF center established in 1988, justified by the presence of a large 

population of farmers and fishermen around an artificial lake. The center has a great affluence due 

to its geographical location. It is integrated in the District hospital of Lagdo and is staffed year-

round by 2 NPCSs. It has become a surgical training center for residents in ophthalmology from 

the faculty of medicine of Yaoundé. The main cataract surgery technique used in this center is 

extracapsular cataract extraction (ECCE).17,18 
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The Kousseri center opened in 2001. It is in the extreme North region, next to Chad’s border. The 

center experiences intense activity, with many patients coming from N’Djamena (Chad’s capital). 

Since 2013, access to this center is increasingly difficult because it is in a region highly threatened 

by Boko Haram, a Nigerian terrorist group with Jihadist ideology.19 The main cataract surgery 

technique used in this center is manual small incision cataract surgery (MSICS).18,20,21 

Participants  

All consecutive patients who underwent age-related cataract surgery in each center between 

December 2016 and March 2017 were included.  

Data sources  

BOOST was used in its 2-step approach.  

Phase I involved recording data for at least 60 patients at day 1 after each cataract surgery 

performed in each center. We collected the date of surgery, the age and gender of patients, their 

preoperative best-corrected VA (BCVA), the eye operated on, the surgical technique and the 

postoperative uncorrected VA at day 1 after surgery.  

Phase II involved recording data for 20 consecutive patients with VA ≤ 6/60 who returned 6 weeks 

or more after surgery. We collected the date of surgery and follow-up, age and gender, preoperative 

BCVA, the eye operated on, the presenting VA (PVA), the BCVA at consultation, and the reason 

for the poor outcome.  

Variables  

Visual acuity was recorded at each visit. It was assessed with Snellen charts adapted for being read 

at a 5 meters distance. Tumbling E charts were used and they were newly printed on a poster at 

the beginning of our study, to have a good quality of VA assessment. Measurements were made 

separately for each eye. After correctly identifying the direction of more than half of the optotypes 

on the uppermost line (equivalent to a visual acuity of 6/60), patients moved to the next and then 

to successively lower lines. The lowest line on which more than half of the optotypes were 

correctly read was recorded as the patient’s visual acuity. For patients unable to read the top line 

at the standard distance, we considered “count fingers at 3 to 5 meters” as equivalent to 3/60 and 

“count fingers at 1 meter” as equivalent to 1/60. Throughout testing, the examiner ensured that the 

non-tested eye was fully occluded, and that the patient maintained the proper distance from the 

chart and did not squint (which creates an optical pinhole effect that improves vision). VA was 

registered in Monnoyer notation, and then converted on Snellen 6meters notation.22,23 The WHO 

definition of blindness (VA < 3/60) and severe visual impairment (VA 3/60–6/60) was also used.24 
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Cataract surgery techniques were recorded as ECCE or MSICS.19,20,22 One-piece posterior 

chamber intraocular lens (pcIOL) made with poly methyl methacrylate material was used 

(Aurolens¤). The reasons for poor visual outcomes were divided into 3 categories: refractive 

problems, surgical complication, and presence of ocular comorbidity.   

Outcomes 

The primary outcome was assessed with uncorrected VA at day 1 after cataract surgery. Surgical 

outcome was classified by the WHO classification as good (VA ≥ 6/18), borderline (PVA 6/60–

6/18), or poor (PVA < 6/60).15 

The secondary outcome was reasons for poor surgical outcome at 6 weeks or more after surgery.  

Statistical methods  

Data are descriptive for the study population and reports generated automatically from BOOST2 

and are presented as number (%). 

 

Results 

Study Population 

At day 1 after surgery, we included 124 patients (124 eyes) in Lagdo and 91 patients (91 eyes)  in 

Kousseri. The mean age (SD) was 62.1 (8.0) years (51.6% male) and 65.7 (11.1) years (56% male), 

respectively. All patients in Lagdo underwent surgery with ECCE and IOL, and all patients in 

Kousseri underwent surgery with MSICS and pcIOL.  

At 6 weeks or more after surgery, we included 20 patients (20 eyes) in Lagdo and 13 in Kousseri. 

The mean age (SD) was 68.6 (9.6) years (57.1% male) and 68.1 (13.2) years (53.8% male) for 

Lagdo and Kousseri, respectively. 

Primary outcome 

For eyes with VA < 6/60, 91.1% of cataracts were operated on in Lagdo (87.9% in Kousseri) 

(Table 1). At day 1 after surgery, surgical outcome was good for 6.5%, borderline for 63.7%, and 

poor for 29.8% in Lagdo (2.2%, 65.9%, 31.9%, in Kousseri, respectively). For cases with poor 

surgical outcome, 26.6% had severe visual impairment on the operated eye and 3.2% presented 

blindness according to WHO definitions (26.4% and 5.5% in Kousseri, respectively).   

Most patients underwent surgery once they showed blindness in their affected eye (62.9% in 

Lagdo, 64.9% in Kousseri) (Figure 1). At day 1 after surgery, only 3.2% and 5.5% of patients 

showed blindness in Lagdo and Kousseri, respectively.  
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Secondary outcomes 

All patients returning with poor visual outcome at 6 weeks or more after surgery already had 

preoperative VA <6/60. In Lagdo, after optical correction, it was not improved for 52.4%, was 

borderline for 47.6% and was good for 0.0% (23.1%, 15.4% and 61.5% in Kousseri, respectively) 

(Table 2).  

Figure 2 shows that most patients with poor visual outcome had preoperative VA <3/60 (85.7% 

in Lagdo and 84.6% in Kousseri). Only 1 patient in each group remained in this category at late 

postoperative examination with and without correction (4.8% in Lagdo and 7.7% in Kousseri). All 

other patients (95.2% in Lagdo and 92.3% in Kousseri) had late postoperative VA ≥ 3/60, so 

cataract-induced blindness was almost eliminated even in this group. Figure 3, generated by 

BOOST, shows results for evaluation at day 1 after surgery, presented as graphics. 

The main reason for poor surgical outcomes at 6 weeks or more after surgery was ocular 

comorbidity in Lagdo (90%) and refractive error in Kousseri (61%) (Table 3). Complication rates 

were similar in Lagdo and Kousseri (10% and 8%, respectively). We did not find any refractive 

errors explaining poor visual outcome in Lagdo.  

Figure 4 and 5, generated by BOOST, include outcomes and reasons for poor outcomes for 

patients returning 6 weeks or more after surgery.  

 

Discussion 

BOOST software allowed us to assess outcomes and reasons for poor outcomes after cataract 

surgery performed by NPCSs in a remote rural area in North Cameroon. The main technique of 

cataract surgery was ECCE in Lagdo and MSICS in Kousseri. VA outcomes were overall similar 

between those 2 techniques in our study. Blindness and severe visual impairment were 

significantly reduced after cataract surgery. The main reasons for poor outcomes were ocular 

comorbidities in one center and refractive errors in the other. Surgical complication rates were low 

and similar in both centers.     

We compared our results to the PRECOG study, which evaluated cataract surgery outcomes in 40 

centers in 10 developing countries, using mainly MSICS (63%), but also phacoemulsification 

(21%) and ECCE (16%). Preoperative VA was lower in our study than the PRECOG study (95.1% 

of VA ≤ 6/60 in Lagdo and 100% in Kousseri versus 85% in PRECOG), which can explain in part 

our poorer results at day 1. VA outcome at day 1 was better in the PRECOG study than in our 

study (46% in PRECOG vs. 6.5% in Lagdo and 2.2% in Kousseri). Most of our outcomes were 

borderline at day 1 (63.7% in Lagdo and 65.9% in Kousseri). Because VA continues to progress 
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for at least 1 month after surgery, it would be interesting to determine whether “borderline 

outcome” at day 1 can predict “good visual outcome” at late assessment.  

Even borderline visual outcome leads to a meaningful reduction in activity limitation and 

improvement in quality of life as compared with pre-operative severe visual impairment or 

blindness. In 2011, Finger et al., in a study of the impact of the severity of vision loss on quality 

of life in India, observed meaningful activity limitation because of severe VI and blindness, but 

mild or moderate VI did not lead to significant results.24 In Lagdo, 91.1% of patients presented 

blindness or severe VI in their affected eye before cataract surgery and 29.8% at day 1 after surgery 

(87.9% and 31.9% in Kousseri, respectively). This finding suggests a significant reduction in 

activity limitation at day 1 after surgery for most patients in both centers. 

Concerning poor visual outcome at late follow-up, surgical complications were found in 2 cases 

(10%) in Lagdo, and 1 case (8%) in Kousseri. In Lagdo, 90% of the poor visual outcome was 

attributed to ocular comorbidity, and the maximal VA obtained even with optical correction was 

6/60. Unsuspected ocular comorbidities are a frequent cause of poor surgical outcome in 

developing countries, as shown in other studies in India or Nigeria.25,26 Ocular comorbidity was 

known in some cases (corneal dystrophy, optic neuropathy) but less evident in some other cases. 

In cases of less evident ocular comorbidity, poor outcome might sometimes be explained by 

undetected refractive error. Indeed, autorefractors were lacking in Lagdo during the study, and 

optical corrections had to be measured by skiascopy and a Javal ophtalmometer. Moreover, the 

main technique used in this center was ECCE, and sutures remaining at follow-up may have 

induced significant astigmatism.27  

The acquisition of an autorefractometer might improve long-term cataract surgical outcome in 

Lagdo. Appropriate case selection would also avoid poor results, but comorbidities are sometimes 

difficult to assess because many patients present white cataract at the first consultation. In 

Kousseri, ocular comorbidity explained only 31% of poor visual outcomes. Most eyes (61%) were 

improved after optical correction, and 61.5% achieved good surgical outcome after correction. 

This shows the importance of correctly assessing refractive errors at postoperative visits.5 The 

importance of preoperative biometry in such areas may be improved to obtain the best 

postoperative uncorrected VA possible.28 

Second-phase data collection in Kousseri was challenging between December 2016 and August 

2017. We included only 13 patients because of the low rate of follow-up in this center located in 

a conflict area and with Boko Haram activity. It is also partly explained by the difficulty of data 

collection in centers with intense consultation and surgical activity and which are not used in 
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clinical studies. Nevertheless, this first use of BOOST for data collection may offer new insights 

to improve outcomes, and this study was very welcomed by the local surgical team. 

The present rate of poor visual outcome may be decreased if surgeons try to determine what they 

could have done better for each poor result. In 2002, Yorston et al. showed that monitoring of 

outcomes appears to be associated with a change in surgeons’ attitudes, leading to greater emphasis 

on appropriate case selection, better management of surgical complications, and improved visual 

outcomes.29 

 

Conclusion 

BOOST software allowed us to assess outcomes and reasons for poor outcomes after cataract 

surgery performed by NPCSs in a remote rural area in North Cameroon. Blindness and severe 

visual impairment were significantly decreased at day 1 after surgery. Poor visual outcomes at late 

follow-up were rarely associated with surgical complications, and most could be improved by 

optical correction. BOOST may be a good tool to help improve outcomes in areas where cataract 

surgery is performed by NPCSs. 
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Table 1: Visual acuity (VA) on the operated eye at preoperative and day 1 examination in 
Lagdo and Kousseri, according to WHO outcomes of cataract surgery 

 

 Lagdo 
(n=124) 

Kousseri 
(n=91) 

WHO outcome BCVA day 0 
(%) 

PVA day 1 
(%) 

BCVA day 0 
(%) 

PVA day 1 
(%) 

Good: VA ≥ 6/18 
x VA 6/12 
x VA 6/18 

2 (1.6) 
1 (0.8) 
1 (0.8) 

8 (6.5) 
3 (2.4) 
5 (4.0) 

0 (0) 
0 (0) 
0 (0) 

2 (2.2) 
0 (0) 
2 (2.2) 

Borderline: VA–6/18 
x VA 6/24 
x VA 6/36 
x VA 6/60 

9 (7.3) 
2 (1.6) 
2 (1.6) 
5 (4.0) 

79 (63.7) 
6 (4.8) 
27 (21.8) 
46 (37.1) 

11 (12.1) 
0 (0) 
0 (0) 
11 (12.1) 

60 (65.9) 
1 (1.1) 
14 (15.4) 
45 (49.5) 

Poor: VA <6/60 
x VA 3/60 
x VA 1/60 
x VA < 1/60 

113 (91.1) 
35 (28.2) 
43 (34.7) 
35 (28.2) 

37 (29.8) 
33 (26.6) 
4 (3.2) 
0 (0) 

80 (87.9) 
21 (23.1) 
42 (46.2) 
17 (18.7) 

29 (31.9) 
24 (26.4) 
5 (5.5) 
0 (0) 

Data are n (%). 

Abbreviations: WHO = World Health Organization; VA = visual acuity; BCVA = best corrected 
VA; PVA = presenting VA; VI = visual impairment. 
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Table 2: Preoperative and late post-operative visual acuity for patients with poor visual 
outcome at 6 weeks or more after cataract surgery 
 
 Lagdo 

(n=20) 
Kousseri 
(n=13) 

WHO outcome Preoperativ
e BCVA 

Late 
PVA 

Late 
BCVA 

Preoperativ
e BCVA 

Late 
PVA 

Late 
BCVA 

Good: VA ≥ 6/18 
x VA ≥ 6/12 
x VA 6/18 

  0 (0)   8 (61.5) 
6 (46.1) 
2 (15.4) 

Borderline: VA 6/60–6/18 
x VA 6/24 
x VA 6/36 
x VA 6/60 

 
 
 
 

 10 
(47.6) 
 
 
10 
(47.6) 

  2 (15.4) 
0 (0) 
1 (7.7) 
1 (7.7) 

Poor: VA <6/60 
x VA 3/60 
x VA 1/60 
x VA < 1/60 

21 (100) 
3 (14.3) 
10 (47.6) 
8 (38.1) 

21 (100) 
20 (95.2) 
1 (4.8) 
0 (0) 

11 
(52.4) 
10 
(47.6) 
1 (4.8) 
 0 (0) 

13 (100) 
2 (15.4) 
8 (61.5) 
3 (23.1) 

13 (100) 
12 (92.3) 
1 (7.7) 
0 (0) 

3 (23.1) 
2 (15.4) 
1 (7.7) 
0 (0) 

Data are n (%). 

Abbreviations: WHO = World Health Organization; VA = visual acuity; BCVA = best corrected 
VA; PVA = presenting VA; VI = visual impairment 

 

 

 

Table 3: Reasons for poor visual outcome at 6 weeks or more after cataract surgery 

 Lagdo 

n = 21 (%) 

Kousseri 

n = 13 (%) 

Ocular comorbidity 19 (90) 4 (31) 

Optical correction 0 (0) 8 (61) 

Surgical complication 2 (10) 1 (8) 
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Figure 1: Evolution of visual acuity at day 1 after cataract surgery in Lagdo and Kousseri 
 

 

 

Figure 2: Preoperative and late postoperative VA for patients with poor visual 
outcome at 6 weeks or more after cataract surgery in Lagdo and Kousseri 

  
 

Abbreviations: PVA = presenting VA; BCVA = best corrected VA 
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Figure 3: BOOST results at day 1 after surgery in Kousseri 

 

 
 

 

Figure 4: BOOST results at 6 weeks or more after cataract surgery in Kousseri 
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Figure 5: BOOST results at 6 weeks or more after cataract surgery in Lagdo 
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CONCLUSION 

 
De bons résultats visuels sont obtenus lorsque la chirurgie de cataracte est réalisée par des 

infirmiers spécialisés en ophtalmologie au Nord Cameroun. Le taux de cécité et de déficience 

visuelle sévère étaient significativement diminués dans la période post-opératoire précoce. Une 

acuité visuelle binoculaire < 1/10, les complications péri-opératoires et l’âge avancé étaient 

associés à de moins bons résultats.  

Ces résultats sont encourageants pour promouvoir l’action des infirmiers spécialisés dans les zones 

isolées des pays en voie de développement. Ils représentent une solution pérenne pour faire face à 

l’absence d’ophtalmologistes dans ces régions déshérités en offrant des soins oculaires de 

proximité de qualité. Ils sont probablement des acteurs clé pour atteindre les objectifs VISION 

2020 d’élimination des causes de cécité évitable. Pour autant, il faut souligner que c’est un 

processus complet qui a été mis en place allant de la formation des infirmiers spécialistes, à la 

constitution de centres de soins oculaires de proximité avec les flux logistiques indispensables. 

 

Le logiciel CAMLOG nous a été d’une grande aide pour l’évaluation des résultats et facteurs 

pronostiques de mauvais résultats de chirurgie de cataracte en zones isolées d’Afrique.  

Pour les centres où le suivi post opératoire est difficile, le logiciel BOOST est lui aussi un bon 

outil d’évaluation. Le taux de cécité et déficience visuelle sévère était réduit de façon significative 

au lendemain de la chirurgie de cataracte dans notre population. Les mauvais résultats visuels à 

long terme étaient rarement lies à une complication péri opératoire. Ils pouvaient en grande 

majorité être améliorés par une correction optique. 
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ANNEXES 
Annexe 1 : Présentation du logiciel CAMLOG 
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Annexe 2 :Présentation du logiciel BOOST 
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Annexe 3: Le centre OSF de Lagdo 
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Annexe 4: Equipe OSF au Nord Cameroun 
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Annexe 5: Cas Clinique réalisé par les infirmiers de Kousseri 

Patient âgé de 75 ans résidant à N’Djamena, paralysé et aveugle, qui n’a ni enfants ni femme (sa 

femme est décédée il y a de cela 3 ans). Certains membres de sa famille cohabitent avec lui dans 

sa propre concession. Comme étant aveugle, il est mis dans une chambre à part entière dans un 

coin de sa concession.  

Personne ne prend soins de lui. S’il mourrait ça allait faire la joie des autres membres de sa famille 

à cause de ses biens. En juin 2016, l’un de ses amis contacte M. Aminou Bouba de notre centre 

pour son cas de cécité. Celui-ci animé d’un sentiment philanthropique, décide d’aller le consulter 

à domicile. Il trouve : 

- acuité visuelle sans correction :  Œil droit = perception lumineuse (PL) ; Œil gauche=PL 

- Examen à la torche : cataracte bilatérale 

- PIO :16/17mmHg (schiotz) 

 

Conduite à tenir : Chirurgie de la cataracte. Il arrive au centre le 06/06/2016. On l’opère 

de sa cataracte à l’œil droit.  

 

¾ Consultation à J1 : le malade va bien avec AVL OD=1/10. Il sort en souriant et la main 

droite en haut entre les bras de son ami. 

¾ J8 : il revient et on opère l’œil gauche. 

¾ J9 : Acuité visuelle sans correction oeil droit =1/10; oeil gauche =1/10. Il sort avec les 

deux mains en l’air entre les bras de son ami. Le vieux est sorti définitivement de sa 

cécité. 



 

52 

Annexe 6 : Patient opéré de cataracte à Lagdo avant et après chirurgie 

  
 
Cataracte blanche bilatérale réduisant l’acuité visuelle à « perception lumineuse ». Le patient 
marche avec une canne et vient accompagné de son fils 
 

 

Le patient revient à sa consultation post opératoire une semaine après : il peut venir seul et marcher 
sans canne.
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¾ En présence des Maîtres de cette école, de mes chers condisciples et 
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¾ Je donnerai mes soins gratuits à l’indigent et n’exigerai jamais un salaire 

au-dessus de mon travail. 
 
 
¾ Admise dans l’intérieur des maisons, mes yeux ne verront pas ce qui s’y 

passe, ma langue taira les secrets qui me seront confiés, et mon état ne 
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enfants l’instruction que j’ai reçue de leurs pères. 
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Résultats de la chirurgie de cataracte réalisée par des infirmiers spécialisés en 
ophtalmologie dans des zones isolées d’Afrique au Nord Cameroun 
 
 
Introduction: Le programme VISION 2020 et les plans nationaux de prévention de la cécité dans les pays 
en voie de développement ont ciblé l’augmentation des taux de chirurgie de cataracte. Nous rapportons ici 
les résultats de chirurgies de cataracte exclusivement réalisées par des infirmiers spécialisés pour combler 
le manque d’ophtalmologistes dans les zones reculées du Nord Cameroun.  
Design: Etude de cohorte prospective. 
Participants: Chirurgies de cataractes séniles réalisées du 28 Novembre 2016 au 17 Mai 2017, dans le 
centre principal de l’organisation non gouvernementale Ophtalmo Sans Frontières (Nord Cameroun).  
Méthodes: Les données des patients étaient recueillies via le logiciel CAMLOG (CAMeroun-LOGiciel), 
développé par Ophtalmo Sans Frontières. L’acuité visuelle (AV) était évaluée via l’échelle de Snellen. Les 
degrés de déficience visuelle et les résultats de chirurgie de cataracte étaient gradés selon les classifications 
de l’organisation mondiale de la santé (OMS). Nous avons recherché, via une analyse univariée et 
multivariée, les potentiels facteurs de risque de mauvais résultats comme l’âge, le sexe, les comorbidités, 
le type de cataracte, l’AV initiale et le statut visuel OMS préopératoire.  
Critère de jugement principal: Les résultats 1 à 4 semaines post-opératoires étaient classés comme bons 
(AV ≥ 6/18), limites (AV 6/60–6/18), ou mauvais (AV < 6/60) selon les critères OMS. La définition OMS 
de cécité (VA < 3/60) et de déficience visuelle sévère (AV 3/60–6/60) ont été utiles pour évaluer les patients 
qui ont changé de catégorie OMS après chirurgie. 
Résultats: 474 yeux de 474 patients ont été inclus, l’âge moyen (SD) était de 63.9 (15) ans  (42.2% de 
femmes). Une à quatre semaines après chirurgie, 170 patients (41.1%) ont obtenu un bon résultat 
chirurgical, 213 (51.5%) un résultat limite, et 26 (6.3%) un mauvais résultat. 224 patients (47.3%) se 
présentaient avec un déficit visuel sévère ou une cécité avant chirurgie, et ils n’étaient plus que 22 (5.3%) 
1 à 4 semaines après. Un âge avancé (p=0.018), un statut préopératoire de déficience visuelle sévère ou 
cécité (p=0.012), et la survenue de complications péri-opératoires (p=0.019) étaient associés à de moins 
bons résultats post-opératoires.  
Conclusions: De bons résultats visuels étaient obtenus lorsque la chirurgie de cataracte était réalisée par 
des infirmiers spécialisés au Nord Cameroun. Le taux de cécité et déficience visuelle sévère étaient 
significativement diminués en post opératoire. L’âge avancé, l’acuité visuelle binoculaire basse 
préopératoire et les complications péri-opératoires étaient associées à de moins bons résultats. Les 
infirmiers spécialisés en ophtalmologie pourraient suppléer au manque de médecins ophtalmologistes dans 
les zones isolées des pays en voie de développement, et être des acteurs clés pour atteindre les objectifs 
VISION 2020 pour l’élimination des causes évitables de cécité. 

 

Mots clefs: cécité, déficience visuelle, chirurgie de cataracte, infirmiers spécialisés en 
ophtalmologie, VISION 2020, zones isolées, Afrique, Ophtalmo Sans Frontières. 


