OPHTHALMIC SURGERY IN LOW AND MIDDLE INCOME COUNTRIES

By Paolo Angeletti and Richard Hardi

This article aims to address the topic of anterior segment surgery in sub-saharan Africa. Vitreous-Retina (VR) eye units are rare in African sub-regions and the majority of the population has no access to dedicated VR services.

In our article we write about the majority of Africa countries but analogue contexts can be found in other low and middle income countries in other continents.

Currently, the surgical technique adopted by eye units in low and middle income countries is completely different from the one adopted by eye units in industrialized countries. In low and middle income countries, cataracts are operated using a manual technique - Small Incision Cataract Surgery – that is certainly innovative, cost-effective and more appropriate than the surgical techniques formerly adopted in developed countries in the 70s. This new type of eye surgery was developed mostly in low and middle income countries where poor populations live scattered on immense territories.
The eye surgery “revolution” that took place in the industrialized countries in the 70s and 80s did not manage to reach the low-middle income countries for a number of reasons:

- There has been a total lack of vision by relevant national and supranational bodies like the WHO on how to modernize effectively the surgery in poor countries. The fact that in the early 90s WHO still considered the ICCE technique “advisable” while phaco-emulsification was already being performed in developed countries well illustrates this ‘ideological’ gap!
- The capital investments implied by adoption of the new surgical technique (e.g. microscopes, surgical instruments, disposables but also training in ECCE) were not yet affordable for almost the totality of the eye units in Africa.

- The chronic shortage of skilled eye staff – mostly ophthalmologists – and, when available, their uneven distribution on the territory (most of them concentrated in capital cities) did not favour any scaling up of services.
- Lastly, with the notable exceptions of few countries (i.e. Germany, UK) a complete absence of interest from Western countries in the fight against avoidable blindness in poor countries.
Because of the above factors, no modernizing process took place in the field of eye surgery and ICCE first – ECCE later – remained the preferred surgical choice.
The 90s, instead, represented a crucial decade for the development of “other” types of cataract surgery in poor countries.
Christoffel Blindenmission (CBM) and Sight Savers International (SSI), the two leading international NGOs involved in the fight against avoidable blindness worldwide, ensured a high level of investments in three major capacity building areas that proved to be crucilal for the fight against avoidable blindness:

1. Establishment of training programmes for medical and paramedical local staff.

2. Promotion of a new low-cost surgical manual technique (SICS) with functional outputs similar to the ones of the phaco technique.

3. Adoption of comprehensive and community-based strategies for the development of eye care services.
In the mid 90s, a major milestone was accomplished for the fight against avoidable blindness (cataract, entropion-trichiasis, onchocerciasis and, to a lesser extent, glaucoma) with the establishment of the global campaign “Vision 2020: The Right to Sight” (www.V2020.org).

It is worth to remember that the achievements of all these milestones in the field of ophthalmology in poor countries triggered the following effects:
- The production of low-cost and affordable disposables started in low-middle income countries (mostly in India). Initially the production focused on IOLs, viscoelastics, sutures, drugs but it then moved to surgical instruments and other sophisticated hardware.
- The training of specialists in the new surgical procedure called SICS began to roll-out on a vast scale. Again, SICS was first adopted in India. SICS become what is nowadays considered to be the best alternative to phaco-emulsification for low-middle income countries.

Since its inception, the Vision 2020 campaign also forced the governments and the big international eye-care NGOs to ensure that eye care services were not only Available, but also Affordable – for both the health system and the beneficiaries – and easily Accessible given that, as previously said, populations were scattered in vast and almost inaccessible territories. That represented indeed a challenge.

The issue of difficult accessibility to services by needy communities was partially overcome thanks to the adoption by eye care programmes of specific community-based cataract case-finding methodologies, as well as by the strengthening of Primary Eye Care within the public health system (sees P.Angeletti, M.Angeletti “Cataract case finding”, Oftalmologia Domani, anno II-N.2).
These strategies have proven to be very successful in small countries with a high density of population (like Malawi or Gambia) as well as in confined high-density population’s catchment areas. However, the implementation of successful community-based strategies that could bridge the barriers to service provision still represented a challenge in big countries with dysfunctional and/or poor transport and communication systems like the democratic Republic of Congo (DRC).
Which is then the ‘best’ cataract surgical technique for low-middle income countries?

Dr Richard Hardi shares with us his experience on the most appropriate surgical technique in the context of his programme.

He has been in charge of an eye programme located in the West Kasai Region (DRC) for the past 17 years. His eye unit is located in Mbugji Mayi, a mine-town of over one million inhabitants and his outreach programme serves an area populated by 6 million inhabitants.

“Phacoemulsification in the tropical forest. Is it possible?
In the DRC, during the last ten years, the upmost was done to train Ophthalmologists and cataract surgeons in ECCE surgery.
Some doctors who learnt the ECCE techniques were then trained in the SICS technique. However, in DRC in particular, the continuous training of Ophthalmologists appeared to have come to a halt. Young surgeons seemed to be satisfied with the ECCE and SIC techniques: The SICS was in fact used for common cases whereas the ECCE was used for the most challenging cases.
Given the complexity and the high degree of skills required for the SICS technique, we also noticed that most surgeons did not further performed SICS and kept operating with the ECCE technique. At the same time it was amazing to observe that in the DRC, a county of 60 millions inhabitants, in 2012 only one institution performed routine phaco surgery.
According to my experience, phacoemulsification is the prominent technique in cataract surgery, particularly if performed in isolated areas. Actually, beyond the well known advantages of this technique (i.e. almost no astigmatism, shorter operation time) the greatest advantage is the reduced size of the incision in the majority of cases and the consequent non use of sutures.
Small incision is really important because, in isolated areas, there are no opticians who can dispense cylindrical lenses to correct astigmatism. The fact that sutures are not required is also very important. The outreach team is not required to visit again the area and provide follow up to patients over the next six months after the operation takes place. A sutureless surgery is therefore ideal for the provision of eye care services to remote communities.

Our eye unit is located in the heart of Congo, in Mbuji Mayi, West Kasai Region. Given the size of the region, we used to implement an intensive outreach program of six visits per year to isolated remote communities. Patients living in such communities have no way to reach our eye unit due to distance, costs, transports related problems and insecurity of the journey. Outreaches are usually carried out to LUSAMBO and KABINDA provinces in West Kasai Region.
According to our practical experience, the first cause of blindness in those remote communities is cataract, followed by onchocerciasis. Since four years, we systematically transport the necessary equipment to perform phacoemulsification on outreach. Presently 80% of our surgery is done using phaco.  20% of cataracts are too hard and must be extracted with the SICS technique.
In our context, there are certain requirements that must be highlighted and might not result familiar to Ophthalmologists operating in developed countries:

- The instruments we utilize must be small, handy and easy to transport. We usually transport our equipment by car and even by canoe. This feature is of great importance.

- The instruments must be robust and work with “little” power. It must also stand electric shocks. Lack of power is a major problem in isolated areas. We usually produce our own power with a small generator of 1,2  or 2,5 KW which produces a more than sufficient amount of power. Modern instruments also have the disadvantage of being too sensitive to the lack of power steadiness as well as to power fluctuations.
There are other aspects that hinder the diffusion of the phaco technique in Congo. We certainly have to mention the costs of the instruments and of the disposables. The modern technology develops so quickly that it often results being obsolete after a short time! This is precisely why we can work in Africa nowadays using instruments which proved to be reliable fifteen years ago. Usually the disposables are still re-sterilizable thus reducing the cost of each operation significantly and making it affordable. Obviously the IOL cost is greater than the PMMA hard IOL’s. Nevertheless, nowadays in Africa foldable IOL’s produced in India are available at EUR 10-20 (cost may vary according to the quantity purchased) given a 3.0 mm incision.
In my opinion, the greatest factor that hinders the broad adoption of the phaco technique is the sound mastering of the phacoemulsification technique itself by the ophthalmologists. Actually any surgeon will be reluctant to give up a surgical technique perfectly mastered by him to adopt another one unfamiliar that would require conversion training. This is a real problem. How can a trainee be best helped in this respect? There might be few suggestions at this regard:
- Practice and skill development through training using animals’ eyes (i.e. pigs, goats). It is an important step in order to make the trainee familiar with the instrument, pedals, and various adjustments in an environment simulating a real operation.

- Practice of the tunnel incision in clear cornea: Post-traumatic cataracts in young patients are frequent in Africa. It is possible to start operating on such cases with a tunnel incision in clear cornea, do the rhexis and simply aspirate the soft lens. These are ideal cases to begin working in close A.C. opposite to the open A.C. of the ECCE.

- Once the basic skills are acquired and the different steps of the technique are well learnt, trainees should start the real phaco with a good selection of patients (nucleus not too hard or too soft).

The use of phaco technique on broad scale may bring important advantages:

- Cataract operations can be performed in a shorter time and the outcomes give better VA improvement.

- Surgical outcomes would ensure better optical correction for patients living 1.000 Km away from the dispensing optician/optometrist.

- Conjunctiva would not be harmed so this would allow trabeculectomy if/when required and, on the other hand, patients already operated with trabeculectomy would be ideal cases for phacoemulsification.” 

