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Corneal endothelial changes after posterior chamber
intraocular lens implantation in patients with or
without diabetes mellitus
Nanako Furuse, Seiji Hayasaka, Yukari Yamamoto, Tomoichi Setogawa
Abstract TABLE I Distribution of patients and eyes in present study
We examined 96 patients (111 eyes) who -
underwent extracapsular cataract extraction No. of patients (no. of eyes)
with the implantation of a posterior chamber  Group Age(yr)  Non-diabetic Diabetic Total
intraocular lens. Of 96 patients 24 (29 eyes) , 52-59 12(14) 6(7) 1821)
with non-insulin-dependent diabetes mellitus B 60-69 26(27) 7(8) 33(35)
had no or simple retinopathy; 72 patients E+B+C 7018 3‘2‘ 5‘353 ;}; 83; 328?)1)
(82 eyes) served as non-diabetic controls.
The central corneas of all subjects were
photographed by a specular microscope pre-
operatively and three, six, and 12 months operatively and three, six, and 12 months post-
postoperatively. No significant differences in  operatively. The patients were classified as non-
the endothelial cell density, coefficient of diabetic (72) and diabetic (24).
variation, or cell loss were noted between The diagnosis of diabetes mellitus was based
diabetic patients and age matched non- on their blood glucose levels and the results of a
diabetic subjects during the observation glucose tolerance test in all subjects. The sub-
period. jects were further divided into three groups
according to age: group A, ages 52 to 59; group
B, ages 60 to 69; and group C, ages 70 to 79
Extracapsular cataract extraction with the (TablelI).
implantation of a posterior chamber intraocular The 24 patients with non-insulin-dependent
lens provides excellent visual rehabilitation and  diabetes mellitus ranged in age from 52 to 79
has become the standard surgical approach. In  years. The duration of diabetes mellitus in these
the 1980s many patients with diabetes mellitus patients ranged from two to 20 years: mean 8-9
also underwent these procedures.' (standard deviation 5-8 years). Their mean blood
Defects in corneal endothelial cells may occur  glucose level at the time of surgery was 7-5 (SD
with age,? but the mean cell counts appear notto  1-6) mmol/l. Their haemoglobin A1 level was 9-9
decline after the age of 50 years.? Endothelial cell  (SD 1-8) g/dl. Six patients had been treated with
loss also occurs after intraocular lens implanta-  diet only; 18 had been given oral drugs; and none
tion.** Some investigators indicated that the was treated with insulin. Of 24 patients nine had
diabetic endothelium is morphologically no retinopathy and 15 had simple (background)
abnormal and may be at risk in any intraocular retinopathy. None had been preoperatively
surgical procedure,™" while others showed no treated with argon laser photocoagulation.
significant differences between diabeticand non- Three, six, or 11 months after the cataract
diabetic corneal endothelia.** procedure and lens implantation seven patients
We therefore investigated whether or not the with simple diabetic retinopathy received focal
corneal endothelial cells after extracapsular photocoagulation.
cataract extraction with posterior chamber intra- Excluded from the present study were those
ocular lens implantation in patients with diabetes  who wore contact lenses; patients with a previous
mellitus differed from those in non-diabetic history of ocular trauma or surgery, including
Department of patients. preoperative  photocoagulation; those with
Ophthalmology, Shimane corneal disease, uveitis, glaucoma, and high
Mcal University, myopia; and patients with operative and post-
N Fu?asj.?"a" Subjects and methods operative major complications such as posterior
S Hayasaka capsule thickening treated with neodymium:
Y Yamamoto PATIENTS YAG laser.
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We selected a total of 96 patients (111 eyes) who
underwent extracapsular cataract extraction
with posterior chamber intraocular lens implan-
tation at Shimane Medical University Hospital
between 1987 and 1988 and whose corneas were

~photographed by a specular microscope pre-

SURGICAL PROCEDURE

The preoperative examination of the patients
included a complete ophthalmic history and
examination, medical examination, axial length



Corneal endothelial changes after posterior chamber intraocular lens implantation in patients with or without diabetes mellitus 259

A B c
4000 - -
€ 3000} N s
E
o
E 1
L 2000} - s
>
@
c
(V]
o 1000} : :
]
(6]
L. A A s Lo N . , L. N N o
0 3 6 12 0 3 6 12 0 3 6 12

Time after Surgery (months)

Figure 1: Cell density (cells/
mm?) in patient groups after
surgery. Group A, ages 52 to
59, B, ages 60 t0 69; and C,
ages 70 to 79 years. O, A\,
0O, non-diabetics; @, A, A,
diabetics. Means and
standard deviations are
shown.

measurements of the eye, and corneal endo-
thelial photographs.

Each surgeon operated on a similar percentage
of patients in the non-diabetic and diabetic
groups.

The following surgical technique was standard
for all patients. A fornix-based conjunctival flap
and a limbal incision were made, followed by an
anterior capsulotomy with use of a bent 25-gauge
needle. The nucleus was expressed, and cortical
remnants were aspirated by means of an auto-
mated irrigation-aspiration instrument. After
the capsular bag had been expanded with sodium
hyaluronate instillation a modified C-loop or
short C-loop posterior chamber intraocular lens
was implanted in the capsule, sodium hyaluro-
nate was aspirated, and an intracameral injection
of acetylcholine was given. A peripheral
iridectomy was made at the 11 or 1 o’clock
position, and the wound was closed.

SPECULAR MICROSCOPY AND ANALYSIS
All eyes underwent clinical specular microscopy
(Konan Keeler). At least five photographs were

taken of the central corneal endothelium in each
eye to be operated on. The endothelial photo-
graphs were magnified to 155 times, and cell
outlines were traced.

Quantitative analysis was performed by a
computer assisted morphometric analyser. We
determined the cell density, the coefficient of
variation of cell size (calculated from the
standard deviation per mean value: poly-
megathism quotient), and cell loss from the
preoperative value. Statistical analysis was by
Student’s ¢ test. A probability of p<<0-05 was
considered statistically significant.

Results

The preoperative cell densities in the non-
diabetic and diabetic subjects (Fig 1) were almost
the same (about 3100 cells/mm?) in the three age
groups. The cell densities decreased to 2600
from 2900 cellsymm?’ three months after the
operation and remained unchanged thereafter
in all groups. A statistical comparison is shown
in Table II. No significant differences in cell
density were found between non-diabetic and
diabetic subjects.

The coefficient of variation for all subjects is
shown in Figure 2. The preoperative values in
non-diabetic and diabetic patients were almost
the same (0-25 to 0-28) in all three age groups.
No significant differences between non-diabetic
and diabetic subjects were noted during the
observation period (Table II).

10 to 20% of cells were lost during the three
months after the operation (Fig 3), and the
number of cells remained stationary thereafter.
No significant differences in cell loss between
non-diabetic and diabetic subjects were noted
(Table II).

Discussion

We could find no statistically significant differ-
ences in corneal endothelial changes after extra-
capsular cataract extraction with posterior

TABLE 11 Statistical comparison of endothelial cell characteristics
p Value
Group A (ages 52-59) Group B (ages 60-69) Group C (ages (70-79)
After surgery After surgery After surgery
Before Before Before
surgery 3mo  6mo I12mo surgery 3mo 6mo 12mo surgery 3mo 6mo 12mo
Cell density
Non-diabetic v diabetic subjects * * * * * * * * * * * *
Non-diabetics
compared with preoperative value - ** * * - AKX *AK *hk - Kkk Khk *Ak
compared with 3-month value - - * * _ * * _ _ * *
Diabetics
compared with preoperative value - *x * * - * *ox *Hk _ ok ok >k
compared with 3-month value - - * * - - * - * *
Coefficient of variation
Non-diabetic v diabetic subjects * * * * * * * * * * * *
Non-diabetics
compared with preoperative value - * * * - * * * — * * *
Diabetics
compared with preoperative value - * * * - * * * - * * *
Cell loss
Non-diabetic v diabetic subjects - * * * ~ * * * - * * *
Non-diabetics
compared with 3-month value - - * * - - * * - - * *
Diabetics
compared with 3-month value - - * * - - * * - - * *

*p>0-05; **p<0-05; ***p<0-01.
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Figure 2: Coefficient of variation in patient groups after surgery. See legend to Figure 1.
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Figure 3: Cell loss (%) in patient group after surgery. See legend to Figure 1.

chamber intraocular lens implantation between
non-diabetic and diabetic patients.

The endothelial cell population is reported to
change during life.? In our present study, how-
ever, no significant differences were noted in the
preoperative number of corneal endothelia of
three groups of patients whose ages ranged from
52 to 79 years. The cell density at the central
cornea preoperatively in the patients in the
present study was about 3100 cells/mm?. These
values were slightly higher than those reported
previously by other investigators.*¢7° !

It has been suggested that mechanical trauma
at the time of surgery is the main cause of
endothelial cell loss, with later loss possibly
caused by uveitis.” Schultz and associates® and
Galin and coworkers' showed that central endo-
thelial cell density stabilises approximately three
months after uncomplicated intraocular surgery.
Our results on the corneal endothelial changes
following extracapsular cataract extraction with
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posterior chamber intraocular lens implantation
were also similar to their findings.

Schultz et al,’ Kamiya et al,' and Itoi et al"
reported the increased coefficient of variation, or
polymegathism, in diabetic endothelial cells. In
our present study, however, no differences in
coefficient of variation were noted between
diabetic and non-diabetic eyes. Our findings
were similar to those of Lass ez al"® and Shetlar ez
al,” who found no differences in coefficient of
variation between diabetic and non-diabetic
patients. Although the exact explanation for
the discrepancy is difficult to determine, one
possible reason may be that the difference in
diabetic conditions, particularly blood glucose
levels and duration of disease, were different in
the patients among the various investigations.
Another possibility may have been a damaging
effect of photocoagulation on the corneal endo-
thelium, though the effect is uncertain. We
therefore excluded patients with a preoperative
history of photocoagulation from the present
study.

From our present findings we believe that all
corneas in patients with diabetes may not be at
risk in extracapsular cataract extraction with
posterior chamber lens implantation.
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