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Aim: This work was aimed to determine the frequency of hereditary factors 
in relatives of children who have previously underwent the examination and 
appropriate diagnostic procedures that proved existence of squint. Methods: 

Our research included 113 relatives who responded to our calls for review. Results: 
In 36 (31.85%) of hereditary factors in the occurrence of one or more members of 
the same family. Some members had appearance of hereditary factors in the cases of 
all three generations, while in other cases of strabismus it was present in one or two 
generations of the same genealogical tree. Most often represented eyeball deviation 
was convergent squint (72.22%), diverging at 16.66% of respondents, while mixed 
forms and vertical deviations were much less frequent. Conclusion: Taking into 
consideration that strabismus is mostly present in more than one member of family, 
it is necessary to undertake a wide active search among relatives of the children suf-
fering from strabismus in order to find a role of hereditary factors among the children 
suffering from bulbous deviation. Key words: hereditary factors, squint, strabismus.
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1. INTRODUCTION
Hereditary factors besides opti-

cal, organic, anatomy-motorial, inner-
vations, central and outward factors, 
have a significant role in occurrence of 
squint and strabismus (1). The heredi-
tary factor is very often present in par-
ents, brothers, sisters and close rela-
tives. From strabismus as a rule suffer 
more than one member of family (2, 3), 
and it is mostly a facultative complica-
tion of refraction deviation that is ge-
netically determined in itself as well. (4)

2. AIM
The aim of our researches is to de-

termine a role of hereditary factors 
among the children suffering from stra-
bismus.

3. pATIeNTS AND MeTHODS 
OF WORK

Within our work we completed re-
search among 113 relatives of the chil-
dren for whom we, in accordance with 
examinations and appropriate diagnos-
tic procedures, found presence of stra-
bismus. Data we collected by review 
of medical documentation and direct 
examination of the relatives who an-
swered our call for such examination. 
The relatives who at examination had 
orthophoria status and cover-uncover 
test in order, and who from the previ-
ous period had medical documentation 
proving that their healing came upon 
implementation of orthooptic or opera-
tion as medical treatments, we also join 
to the group with positive family inher-

ited risk from strabismus. The objective 
examination of the candidates under-
going examination included: determi-
nation of sight sharpness [5], refraction 
of each eye, testing of movements ver-
sion-duction (5, 6), cover-uncover test, 
determination of PPC, determination 
of fixation, examination of eye bottom 
and measuring of deviation angle size 
(7). Test of covering-uncovering was the 
most important at defining of strabis-
mus diagnosis (6, 8).

4. WORK ReSULTS AND 
DISCUSSION

We found 36 (31.85%) relatives of 113 
children suffering from strabismus who 
had some form of squint. We found stra-
bismal fathers of 6 children, mothers of 
10 children. In the case of one child both 
parents had strabismus. Brothers of 3 
children were strabismal, and sisters of 
7 children, and grandparents of 3 exam-
ined persons were strabismal.

Strabismus in 
family

Number of 
patients

%

Both parents 1 0.88
Father 6 5.30
Mother  10 8.84
Brother 3 2.65
Sister 7 6.19
Grandparents 6 5.30
Other close 
relatives

3 2.65

Total  36  31.85

Table 1. Distribution of patients having strabis-
mus in family.
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According to a type of deviation, 
convergent strabismus was mostly pres-
ent: found in 26 relatives or 77.22%; di-
vergent strabismus was present in 6 ex-
amined persons or 16.66%, mixed form 
of deviations (combination of horizon-
tal and vertical declination) was pres-
ent n 3 or 8.33% of relatives. One per-
son being examined (2.77%) had a ver-
tical upper declination of bulbous (hy-
perthropy). Results of our research are 
slightly diff erent from results of the au-
thors who examined relation conver-
gent – divergent strabismus 4:1 among 
children and 2:1 among adults.

We present a genealogy tree of fam-
ily M in which grandfather and father 
suff er from strabismus (grey squares), 
older sister of 12 years also suff ers from 
strabismus (grey circle) and she in due 
time received appropriate optical cor-
rective and she has been strabologi-
cally well treated. Mother brought her 
younger daughter for examination be-
cause of her enrollment in the fi rst class 
of primary school, when was discov-
ered presence of a low myopia. Upon 
an ophthalmologic examination com-
pleted, the younger sister received ap-
propriate optical corrective with sight 
sharpness of 1.0 for both eyes.

Example of genealogy tree of fam-
ily K shows that none from members of 
the fi rst and the second generation have 
not suff ered from strabismus, and that 
strabismus was found in older brother 
who is 10 and younger who is 6 (squares 
with vertical lines), but their eight-year 
sister has not suff ered from strabismus 
and she is a refraction emetrope.

By analysis of the genealogy tree 
of family D discovered strabismus in 
seven-year boy and his uncle (squares 
with horizontal lines) old 45 and who 
underwent an operation of strabismus 
when he was 10, what is stated in en-
closed documents. Examination of the 
uncle showed ortho position of both 
eyes. Older brother who is 11 who un-
derwent this examination had strabis-
mus test results in order.

Genealogy tree of family P shows 
that none among members of the fi rst 
generation had strabismus. In the sec-
ond generation, the father had strabis-
mus (chequered square), in the third 
generation their middle daughter suf-
fers from strabismus (chequered circle). 
Her older sister is hypermetrope form 
+ 4 D and wears glasses and has a good 
sight sharpness of both eyes. Younger 
sister is a refraction emetrope and has 
an ortho position.

Occurrence of hereditary factors is 
assessed variously in population suf-
fering from strabismus, and it is from 
30% to 70% according to some authors. 
Results of our research are not signifi -
cantly diff ering from results of national 
and international authors. Wardenburg 
(9) and Francois (2) consider that stra-
bismus is dominantly inheritable, but 
Lang (10) believes that it is multifacto-

rial. In spite of obvious hereditary char-
acteristics, a model of inheriting is not 
clear one. Many authors emphasize that 
besides that, it is an unknown type of 
inheriting, diff erent clinical outcomes 
and deviation types were identifi ed for 
members of the same family, being close 
relatives (1). Although, most of ophthal-
mologists doing researches concerning 
hereditary factors consider that there is 
no strabismus without refraction devi-
ation, and that in numerous cases the 
refraction deviation is a main cause of 
strabismus (2, 9, 10, 11, 12).

5. CONCLUSION
When we have a little patient with 

strabismus, we should take into consid-
eration a possibility that maybe someone 
of his relatives suff ers from strabismus, 
too. Number of cases that were diagnos-
tically determined in our work was more 
than we expected and led to our conclu-
sion on signifi cant number of hereditary 
factors occurred in our population. Tak-
ing into consideration that strabismus is 
mostly occurred in more than one mem-
ber of family, it is indispensable to un-
dertake a wide active search among rel-
atives of children suff ering from stra-
bismus in order to fi nd a role of heredi-
tary factors among the children suff er-
ing from bulbous deviation.
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Table 1. Distribution of patients having strabismus in family. 
 
 

Strabismus in family Number of patients % 

Both parents 1 0.88 

Father 6 5.30 

Mother                    10 8.84 

Brother 3 2.65 

Sister 7 6.19 

Grandparents 6 5.30 

Other close relatives 3 2.65 

Total                    36                 31.85 

 
 
According to a type of deviation, convergent strabismus was mostly present: found in 

26 relatives or 77.22%; divergent strabismus was present in 6 examined persons or 

16.66%, mixed form of deviations (combination of horizontal and vertical declination) 

was present n 3 or 8.33% of relatives. One person being examined (2.77%) had a 

vertical upper declination of bulbous (hyperthropy). 

 

Results of our research are slightly different from results of the authors who examined 

relation convergent – divergent strabismus 4:1 among children and 2:1 among adults. 
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Figure 1. Genealogy tree of family M 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We present a genealogy tree of family M in which grandfather and father suffer from 

strabismus (grey squares), older sister of 12 years also suffers from strabismus (grey 

circle) and she in due time received appropriate optical corrective and she has been 

strabologically well treated. Mother brought her younger daughter for examination 

because of her enrollment in the first class of primary school, when was discovered 

presence of a low myopia. Upon an ophthalmologic examination completed, the 

younger sister received appropriate optical corrective with sight sharpness of 1.0 for 

both eyes. 
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Example of genealogy tree of family K shows that none from members of the first and 

the second generation have not suffered from strabismus, and that strabismus was 

found in older brother who is 10 and younger who is 6 (squares with vertical lines), but 

their eight-year sister has not suffered from strabismus and she is a refraction 

emetrope. 

 

Figure 3. Genealogy tree of family D 

 

 

 

 

 

 

 

 

 

 

By analysis of the genealogy tree of family D discovered strabismus in seven-year boy 

and his uncle (squares with horizontal lines) old 45 and who underwent an operation 

of strabismus when he was 10, what is stated in enclosed documents. Examination of 

the uncle showed ortho position of both eyes. Older brother who is 11 who underwent 

this examination had strabismus test results in order. 
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