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Abstract: The author introduces a new formula is simple for calculating the amount of muscle to recess-resect for the surgical correction of
esotropic strabismus and exotropic strabismus. There are many ways to measure the angle of strabismus and many methods to calculate the
amount of muscle recess-resect in a pair of opposing muscles. The Hirschberg method for measuring the kappa angle was described details here
for diagnosis. Based on this diagnosis, a new formula was proposed will be easily calculating in surgical correction of strabismus in adults.
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1. Introduction

In normal vision, the image of a point of fixation will fall on
the fovea of each eye. This is the visual axis. In the presence of
strabismus, a condition of ocular deviation, the image falls on
the fovea of only one eye. The amount of deviation is
determined by the angle formed by the visual axis of the two
eyes. In normal eyes, the Kappa angle is measured between the
visual axis and an axis perpendicular to the cornea through the
center of the pupil or pupillary axis, approximately 5 degrees

(Fig. 1). [1]
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Broadly speaking, strabismus is caused by an unequal
pulling of one or more of the muscles that move the eyes
(nonparalytic strabismus), or by paralysis of one or more of
these eye muscles (paralytic or paretic strabismus). In
strabismus, the deviation may be inward (esotropia), outward
(exotropia), upward (hypertropia) or downward (hypotropia).

Strabismus may also be intermittent, related to the distance
of the point of fixation, secondary to psychological stress, or
associated with A or V syndrome. In ‘A’ esotropia, the
deviation is greater in eyes pointing up than in eyes pointing
down; in ‘A’ exotropia, the deviation is greater in eyes
pointing down than in eyes pointing up. Conversely, in ‘V’
esotropia, the deviation is greater in eyes pointing down than in
eyes pointing up; and in ‘V’ exotropia, the deviation is greater
in eyes pointing up than in eyes pointing down [2, 3].

For the purposes of treatment, strabismus is classified into
two categories: paralytic and functional. Before surgical
intervention is considered, correction of strabismus should be
attempted by 1) the use of spectacles in patients with refractive
errors (myopia in exotropic patients, hyperopia in esotropic
patients); and 2) total or partial occlusion of the deviated eye in
children aged 7 to 14 years. Strabismus may cause lack of
binocular vision, loss of useful vision, psychologic
manifestations, and social and economic problems. For these
reasons, a child with strabismus should be examined as soon as

possible. In many cases, treatment can be initiated in infancy
[4, 5, 6,]. In Vietnam, strabismus is present in 0.53% of the
population and is responsible for 2% of all cases of blindness
[71.

There are many ways to measure the angle of strabismus and
many methods to calculate the amount of muscle recess-resect
in a pair of opposing muscles. The planned amount of resection
(strengthening) or recession (weakening) of muscles is derived
from retrospective analyses of dose response curves. There are
multiple surgical tables published which list the millimeters of
resection or recession of a muscle based on prism diopters of
deviation. [8]. In this paper, the Hirschberg method for
measuring the kappa angle in diagnosis. A new formula which
based on Hirschberg degree was proposed for calculating the
amount of muscle to recess-resect for the surgical correction of
strabismus in adult patients with either esotropia or exotropia
as detail [9,10,11]. A comparison of this formula’s the amount
of muscle with other author was noted. [4,12]

2. Methodology

Design: A new formula was described in calculating the
amount of muscle to recess-resect for the surgical correction of
strabismus in patients with either esotropia or exotropia.

For diagnosis: We used the Hirschberg method to measure the
kappa angle. Normally, when light strikes the cornea, a reflex
occurs on the center of the cornea of each eye. In cases of
strabismus, the corneal reflex falls at some other position than
at the center and thus the related deviation can be assessed in
degrees of arc as in the following examples of corneal reflex
position: central reflex = 0 degree; reflex at the pupillary
margin = 15 degrees; half-way to the limbus reflex = 30
degrees; at the limbus reflex = 45 degrees; and 1 mm beyond
the limbus = 60 degrees [2, 3. 4].

For surgical treatment: The goals of our surgery were: 1) to
change the position of the eyeball in order to alter the
alignment of the eye as soon as possible; 2) to reduce (weaken,
lengthen, recess) or to enhance (shorten, strengthen, advance,
resect) the action of individual muscles; and 3) to create and
maintain normal rotation of the eyeball and concomitance [5,
6, 8].

+ A New Formula: Theoretically, the circumference of the
eyeball is 72 mm; therefore, a displacement of 1 mm should
move the optic axis 5 degrees (360/72). Lancaster points out
that 1 mm of displacement on the sclera corresponds to 4o of
rotation, but at the center of the cornea the correspondence is 5
degrees. Wiener and Alvis reported that 1 mm of the recession
on both corrected muscles resulted in 10 degrees of correction.
Jameson has reported that 1 mm of recession results in 5
degrees of correction if the recession was performed on the
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internal rectus muscle, and 2 degrees of correction if the
recession was performed on the internal rectus muscle [2]. The
following Kunz Formula: [4]

k =s1x [ml/ (m2+m2)] + s2 x [m2/ (m1=m2)]

Ifsl=s2

k =s, where

k = the change in position of the globe (0);

s1, s2 = the amount of displacement of the muscles (mm);

m1, m2 = muscle and opposing muscle.

Proposed A New Formula:

As demonstrated in Figure 2, we propose a simple formula as
follows:

dl=d2=%xD/2=D/4

d1 = d2: resect = recess muscle (mm), where

D = Deviation degree calculated by the Hirschberg method:
Reflex at the pupillary margin = 15 degrees, d1=d215/4=3, 75
mm.

Reflex at the half-way to the
d1=d2=30/4=7, 50mm;

Reflex at the limbus = 45 degrees, d1=d2=45/4=11, 25mm.
(See Table 2)

limbus = 30 degrees,

6 Aos

(angel)

AS k=s

Thend,; +d,=AB=D=% A0OB=%D
fd,=d,=% D =% xD/2(D: angle
measured by Hirschberg method)

Fig. 2 A new formula. Our formula is easily done in practice
on the adult patients comparing with others [4,8,12]

3.Results and Discussion:

For Kunz’s table of surgical resection - recession of muscle
with details in Table 1.

In table 2:

With 15 degree of strabismus author’s method 7,5mm vs. 9mm
Kunz method

With 30 degree of strabismus author’s method 15 mm vs.
15mm Kunz method

With 40 degree of strabismus author’s method 20 mm vs.
19mm Kunz method

In table 3:

With 15 degree of strabismus author’s method 3,75mm x
2=7,5mm vs. 8mm recection of A M Sousa and L N de
Oliveira. The standardization in the surgical treatment of
strabismus has long been the desire of surgeons. So the number
of millimeters of recession or resection to perform is always a
difficult decision [12]

Table 1. Kunz’s table of surgical resection and recession of muscle[4]

Deviation (degree) Resection (mm) Recession (mm)
10to11 3 4
12to13 35 4.5
14 to 16 4 5
17to 18 4.5 55
19 to 20 5 6
22t 23 55 6.5
24 to 26 6 7
27to 28 6.5 7.5
29 to 31 7 8
32t033 7.5 85
34to 36 8 9
37to 38 85 9.5
39 to 40 9 10

Table 2. Comparison of author’s method
with Kunz’s table of surgical resection and recession of muscle.

Deviation Our method Kunz’s method
(degrees) resect (mm) recess(mm) | resect(mm) recess(mm)
15 3.75 3.75 4 5
20 5 5 5 6
25 6.5 6.5 6 7
30 75 7.5 7 ]

35 8.75 8.75 8 9
40 10 10 9 10

Table 3. Recession according to
A. MATOS SOUSA AND L. N. FERRAZ DE OLIVEIRA [12]

Examples of Call
Aqfle of Deviation Resection
_ with gl Calculation (mm.)
+12° +10° R=—1+3 =38 4
+25° +15° n-=1+3?5—s 8
+25° +18° R=1 +35_2-=7~4 7
R=1+ 3?‘ —-78
+28°t0 +32°  +22°to +26° 8
R=1+ 3_58 =86

R=1+ % =64
+21°to +22°  +15°to 18° 6

R-|+23§=5~2

4. Conclusion:

Strabismus surgery treatment should be considered only as a
supplement to optical and orthoptic treatment. Effect of
surgery on the extraocular muscles depends on many factors,
including the age at onset of the squint, the age of the patient at
the time of surgery, the stability of the angle of squint, the size
of the angle of squint, and the technique used. We established
our diagnoses based on the Hirschberg method, and we
propose a new formula which was described above for
calculating recessing-resecting muscles. Our formula is easily
done in practice on the adult patients.
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