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Abstract
Aim: To evaluate results of cataract surgery in Eye Camp in rural areas. Patients and Method: This study set about the retrospective analysis of cases
and operating reports of patients over the age of 10, operated for cataract in
Eye Camp and fixed strategy from January, 2010 to December, 2012. Postoperative data were specified and compared. Results: Out of a total of 1145
patients operated, 577 (50.40%) were men compared with 568 (49.60%)
women. The general mean age was 62 years, similar in Eye Camp and in fixed
strategy. Sixty percent of patients were operated in Eye Camp. After 4 weeks
of follow-up, 77% of patients were met again, and 83% among them showed
good results (corrected visual acuity = 3/10). This rate of good results was
80.43% in Eye Camp against 87.7% in fixed strategy. We noted 18.25% of
complications among which 11.25% were in Eye Camp. The functional outcomes of both strategies get closer to WHO standards. Conclusion: Eye
Camp in the Central Region of Togo is an interesting alternative that contributes to the fight against blindness, even if postoperative follow-up is still to
be improved.
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1. Introduction
Developing countries generally, and especially those in Sub-Saharan Africa, suffer both from a shortage of eye care specialized staff and from an inappropriate
distribution of such staff [1] [2] [3]. Specialized personnel concentrate in a few
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existing eye care centers in some large urban centers, leaving rural areas where
pathologies are concentrated [1] [4] [5].
This explains partially the low rates of cataract surgery, with functional outcomes not meeting expectations [2] [6] [7].
The “eye camp” strategy which consists of performing cataract surgery in
camps gathering a large mass of rural populations, put in place to address this
shortage, gives disappointing results [5] [7] [8].
The current challenge is not only assuring a sufficient surgical coverage but
also about obtaining good results [5] [9].
The Eye Camp alternative is implemented in eye care units in semi-rural areas
held by Senior Technicians of Ophthalmology (STO) in the central region of
Togo for a few years. The current study has for objective to evaluate the functional outcomes and the follow-up of patients operated for cataract in “eye
camp” (EC) and in fixed strategy (FS) according to World Health Organization
(WHO) standards.

2. Patients and Method
The study was conducted in the Central Region of Togo where a project of fight
against blindness is implemented by the Ministry of Health supported by Swiss
Red Cross in a partnership framework. The Regional Hospital is the reference
center of the project area, which covers a total of 194 villages for a population estimated at approximately 350,000 inhabitants.
This study set about the retrospective analysis of all cases and operating reports of patients who underwent a cataract surgery between January 1st, 2010
and December 31st, 2012. Those operated and followed in the regional reference
center were considered as FS patients, whereas those operated and followed in
the 4 health districts of the central region were considered as EC patients. The
patients under the age of 10, and those operated before or after the period of
study were excluded. A cataract was operable when the visual acuity (VA) was
not more than counting fingers at 2 meters.

2.1. The Eye Camp (EC)
The Eye Camp of cataract surgery had taken place in several stages.
The four health districts where it took place had a consultation room
equipped with basic ophthalmological equipment. Two STOs consulted in fixed
strategy but also carried out EC twice a week using off-road bikes in villages far
from the center to recruit patients to operate. Patients with operable cataracts
were invited to the district for the effectiveness of the operation only after their
oral consent. On the eve of the operation, the team of the concerned district was
in charge of getting patients ready, preparing their files, filling in elaborated
forms attached to these files for the cataract surgery, and the consultation room
which had to serve as operating room on the following day. All patients had to
wash hands and face with soap under the supervision of the STO.
The surgical team of the regional reference center, consisting of an ophthal197
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mologist and 2 STOs, moved with all equipment for surgery including an autoclave using gas and a generator. It should be noted that the only regional ophthalmologist re-examined all patients by slit-lamp before the surgery. After the
operation, the mobile surgical team returned and assigned postoperative followup of the patients to the resident STO.

2.2. The Surgical Technique
The conventional Extracapsular Extraction (ECE) with posterior chamber lens
implantation under local anesthesia was the only technique practiced in both
strategies. Standard rigid intraocular lens (IOL) of Aurolab® PMMA (Polymethyl
methacrylate) were used, with a power from 20 to 22 diopters depending on the
availability for the posterior chamber and 19 diopters for the anterior chamber.

2.3. Biosafety
Biosafety measures according to the standards applied by the project partner in
all the countries where it intervenes, have been systematically applied at all levels
of surgery in the pre- as well as post-operative stages (isolation of patient, isolation of the operating room personnel, isolation of the operating room, skin disinfection with 10% povidone-iodine, washing of the conjunctival sac of the eye
to operate with povidone-iodine diluted with saline, systematic autoclaving of
resterilizable equipment, decontamination of instruments before sterilization).
All stakeholders of the project were trained on these biosafety standards before
their implementation and are regularly supervised.

2.4. Follow-Up of the Patients Operated
All the STOs in the project area were trained on a standardized follow-up protocol
of people operated for cataract as well as on how to handle complications. Patients
were informed about the warning signs that required urgent consultation: intense
abnormal pain of the operated eye, with a decrease in vision or not. It was recommended to refer complicated cases to the ophthalmologist. A system of research of
patients lost to follow-up was established through the collaboration between the
STO, the community nurses and community health workers (CHW).
The study variables were age, sex, preoperative visual acuity (VA), postoperative uncorrected visual acuity (UVA), postoperative corrected visual acuity
(CVA) obtained by pinhole test. The postoperative follow-up on the first day
(D1) and the following weeks from the first week (W1) to the eleventh week
(W11) with a systematic slit-lamp examination of all ocular structures, search
anomalies or complications. The VAs were compared to WHO guidelines and
recommendations [10] (Table 1).

3. Results
3.1. Epidemiological Aspects
A total of 1145 cases of patients operated for cataract were analyzed.
Five hundred and sixty-eight (568) were female (49.6%), compared with five
198
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Table 1. WHO guidelines and recommendations concerning the postoperative result of
cataract surgery with intraocular implant [10].
Results

Postoperative uncorrected VA

Postoperative corrected VA

Good (10/10 - 3/10)

80%

+90%

Average (1/10 - 3/10)

15%

<5%

Bad (<1/10)

<5%

<5%

VA: Visual acuity; Data collected on survey forms were entered and analyzed in the Epi Info software version 6.4.

Table 2. Distribution of patients operated for cataract by age (years) group by sex and
strategy.
Eye camp

Fixed strategy

Rate

F

M

F

M

n(%)

[10 - 19]

1

1

0

1

3 (0.26)

[20 - 29]

4

3

2

3

12 (1.05)

[30 - 39]

6

12

10

16

44 (3.84)

[40 - 49]

28

35

11

18

92 (8.03)

[50 - 59]

66

65

47

43

221 (19.30)

[60 - 69]

122

107

77

66

372 (32.50)

[70 - 79]

91

113

76

64

344 (30.04)

≥80

7

15

20

15

57 (4.98)

Total

325

351

243

226

1145 (100%)

F = Female; M = Male; n = number.

hundred and seventy-seven (577) male (50.4%). In Eye Camp, out of a total of
676 patients, 52% were men against 48% women, while in FS out of 469 patients
operated there were 52% women against 48% men (Table 2).
The general mean age was 62.16 years ± 12.07. In EC the mean age was 62.01
± 11.57 years, and in FS it was 62.31 ± 12.7. Sixty seven percent (67%) of patients
were over the age of 60 with extremes of 12 and 83, and five percent (5%) were
under the age of 30. This age distribution was as well respected in EC as in FS.
Fifty nine percent (59%) of patients were operated in EC against 41% in FS.

3.2. Functional Outcomes
On postoperative D1, we noted in EC 47.63% of good results and 47.78% of average results after correction, i.e. 95.42% of acceptable results against 4.58% of
bad results. In FS, we noted 63.32% of good results and 29.42% of average results, i.e. 92.75% of acceptable results against 7.24% of bad results still after correction.
Globally, 882 patients were seen again between W4 and W11, i.e. 77%. Among
them 557 patients out of the 676 operated in EC were seen again, i.e. 82.39%;
while in FS, out of the 469 operated, 325 were seen again, i.e. 69.29%.
Generally, the rates of 83%, 16%, and 1% respectively good, average, and bad
199
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results after correction were found. In EC, these rates were respectively 80.43%,
18.50%, and 1.07% for the good, average, and bad results; while in FS they were
87.70%, 11.70%, and 0.60% respectively for the good, average, and bad results
(Table 3).

3.3. Complications
A total of 209 cases of complications were found over the 1,145 patients operated. In EC, this rate was 11.35% while it was 6.88% in FS. The endophthalmitis
found in EC represented a rate of 0.087% (1 case out of 1145); the rupture of the
posterior capsule with tissue prolapse or not represented 4.98% of the cases (57
over 1145) (Table 4).

4. Discussions
The patients operated benefited neither from the biometrics nor from the
Table 3. Functional outcomes of patients operated for cataract between postoperative
W4-W11 in Eye Camp and in fixed strategy.
UVA

Sex

Good

Average

Bad

M n (%)

145 (49.15)

143 (48.47)

7 (2.37)

F n (%)

144 (54.96)

113 (43.13)

Total

289 (51.88)

CVA

Total

Good

Average

Bad

295

237 (80.34)

55 (18.64)

3 (1.01)

5(1.9)

262

211 (80.53)

48 (18.32)

3 (1.15)

256 (45.96)

12 (2.15)

557

448 (80.43)

103 (18.50)

6 (1.07)

Eye Camp

Fixed strategy
M n (%)

90 (58.06)

62 (40)

3 (1.93)

155

140 (90.32)

15 (9.68)

0 (0)

F n (%)

100 (58.82)

68 (40)

2 (1.17)

170

145 (85.30)

23 (13.53)

2 (1.17)

Total

190 (58.46)

130 (40)

5 (1.54)

325

285 (87.70)

38 (11.70)

2 (0.60)

UVA = Postoperative uncorrected visual acuity; CVA = Postoperative corrected visual acuity; M = Male; F
= Female; n = number.

Table 4. Distribution of complications of patients operated for cataract in fixed strategy
and in Eye Camp and by sex.
Eye camp

Total

M

F

M

F

n(%)

Endophthalmitis

1

0

0

0

1 (0.48)

Rupture of the posterior capsule with tissue prolapse or not

20

22

10

5

57 (27.27)

Hyphema

0

0

1

1

2 (0.95)

Remnants of crystalline materials

6

9

3

7

25 (11.96)

Hypertonia

0

0

3

0

3 (1.43)

Hernia of the iris

2

2

0

0

4 (1.91)

Corneal edema

35

33

14

35

117 (56)

Total

64

66

31

48

209 (100)

M = Male; F = Female; n = number.
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preoperative check-up. Thus general co-morbidities such as high blood pressure
and diabetes that have certain ocular implications were not excluded. Similarly,
traumatic cataracts and those occurring in patients who are 10 to 20 years old
were not excluded from our sample. All these findings constitute indisputable
limits for the study which we believe do not alter the essential results. On the
contrary, taking them into account could improve the quality.
The global sex ratio, in EC and in FS respectively 1.01, 1.08 and 0.99 in favor
of men is close to 1. Sixty-seven percent (67%) of patients were over 60 years old
and in both strategies the mean age was 62 years. These are probably mostly
age-related cataracts and the two samples of population could have some homogeneity which would allow a fair comparison. Nirmalan et al. [4] in India had
found a mean age similar to ours over 5411 patients. Gogate et al. [9] had found
a mean age higher than ours 64.32 years over 383 patients operated in India in
2003, with a female predominance (54.05%), as well as Guirou et al. (65 years)
[6]. These disparities could be explained by the disparity of the samples. Fifty-nine percent of our cases were operated in Eye Camp. Limburg et al. [7] on a
retrospective analysis of 4168 cases found 57% of cases operated in EC in India.
In Nirmalan et al. [4], 76% of the study population was rural. This makes us
think that the rural environment would be more demanding in cataract surgery
than the urban environment as other authors have found [1] [7], thus justifying
the interest of EC of cataract surgery in rural areas.
On the first postoperative day, out of 1145 patients, the VA ≥ 3/10 increased
from 24.54% with correction to 54.61% after correction. Similarly, the VA < 1/10
decreased from 13.36% to 5.67% after correction, a result very close to WHO
recommendations. This allows us to say that the residual ametropias represent a
major cause of the bad results as most authors have found [2] [3] [5] [6]. To remedy this, a reconversion in technique reducing the residual ametropias is necessary for the surgeons, as well as the systematic calculation of the power of
lens. Globally, between one and three months of follow-up, corrected VA have
got closer to WHO standards concerning the good and average results (83% and
16% respectively), while the bad results respected these standards (1%). The
slight superiority of the FS over the EC in terms of good results (87.70% in fixed
strategy versus 80.43% in Eye Camp) could be explained by the permanent
presence of the ophthalmologist in fixed strategy that raises the level of the technical facilities in the follow-up. Anjum et al. [5] found 5.5% of good results and
41.3% of bad results out of 218 patients operated in Pakistan. Guirou et al. [6] in
Mali, found after best correction 63%, 22.9%, and 14.1% respectively good, average, and bad results out of 2012 patients operated. If our results are superior to
the results of these authors quoted above, they are similar to those of Yorston et

al. [11] in Kenya who found 82.9% good results after correction out of 1800 patients operated. It should be noted that biometrics were made in their studies,
and complicated and traumatic cataracts were excluded. But our results are below those of the Western countries [12].
What makes the difference between EC and FS is undoubtedly the quality of
201
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the follow-up. A good follow-up involves rapid detection of complications but
also the number of patients followed, which is often low in developing countries,
especially in the case of surgery in EC. In our case the percentage of patients
found in EC was higher than that found in FS due to the implementation of a
strategy to find the lost to follow-up through effective collaboration between the
STO, the nurses and CHW of the distant localities.
Endophthalmitis which is a dramatic complication frequently leading to
blindness was 0.087%. Zaidi et al. [13] in England found a higher rate than ours
(0.1%) in an audit of 1000 cases operated through phacoemulsification. In this
case, we are very far from the Swedish studies which are at revolutionary rates:
Lundström et al. [14] found 109 cases out of 225,471 (0.048%) and Friling et al.
[15] found 135 cases out of 464,996 operations (0.029%). Note that in Swedish
studies there is a prophylactic use of cefuroxime intracamerally. The universal
practice of this prophylaxis in developing countries becomes an imperative. The
rate of complications (18.24%) was globally lower than in Roth et al. [16] (31%
with the Kansas technique) and Gogate et al. [9] (24.54%). Our rate is higher
than that of Zaidi et al. [13] which is around 1%. The complications in EC
(11.35%) being higher than those found in FS (6.88%) could be explained by the
quality of the follow-up where the technical facilities are better in FS.

5. Conclusion
The Eye Camp, like what is practiced in the central region of Togo, is an interesting alternative that helps to combat blindness. Its interest lies in the fact that
it serves the rural populations who are the most vulnerable but also the most
neglected, thus reducing blindness and its socio-economic consequences. Even if
the results of this study are not exactly in line with WHO recommendations,
they are much closer to them and thus help to address the dual challenge of underdeveloped countries in the fight against blindness: improve the quantity and
quality of cataract surgery.
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