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Conjunctival congestion: a novel clinical sign
in older children with Tetralogy of Fallot
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ABSTRACT

Tetralogy of Fallot is the most common cyanotic
heart disease in children. =~ While doing
echocardiographic examination of children with
Tetralogy of Fallot, we observed that many older
children with this condition had congestion in their
bulbar conjunctiva, easily recognizable even from
some distance. This observation led us to design and
perform a research study in order to find out the
presence of conjunctival congestion in children with
Tetralogy of Fallot. 85% of children in the > 5-years
of age group had conjunctival congestion without
any ocular symptoms. This novel clinical finding can
act as an adjunct clinical sign for recognizing
Tetralogy of Fallot in older children.
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INTRODUCTION

Tetralogy of Fallot is the most common congenital
cyanotic cardiac defect in children!. Four
components of this structural cardiac anomaly
consist of the ventricular septal defect, overriding
aorta, infundibular pulmonary stenosis, and right
ventricular hypertrophy?3. This combination of
lesions occurs in 3 out of 10,000 live births and
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accounts for 7-10% of all congenital cardiac
malformations®. Central cyanosis is a common
finding in Tetralogy of Fallot and it is found more
consistently in older children, and children with right
ventricular outflow obstruction with a higher-
pressure gradient between the right ventricle and
main pulmonary artery’. Anatomical lesions leading
to right ventricular outflow obstruction are
infundibular stenosis, pulmonary valvular stenosis,
and narrow main pulmonary artery with their varying
combinations®. Sometimes an atretic pulmonary
valve is present’. Right ventricular outflow
obstruction in Tetralogy of Fallot is severe in most
cases and it leads to the right to left shunt across the
ventricular septal defect, causing central cyanosis
and chronic hypoxemia®. Chronic hypoxemia works
as a stimulus for developing polycythemia which,
consequently, increases the viscosity of blood. Long-
standing polycythemia leads to widespread dilatation
and tortuosity of smaller blood vessels in different
parts of the body. Polycythemia also leads to other
symptoms and complications, such as headache,
dizziness, and thromboembolism®'’. Observation of
dilated and tortuous vessels in the retina has been
described in Tetralogy of Fallot in various studies,
but conjunctival congestion has not been mentioned
in this condition, so far''. Clinical features
suggestive of the diagnosis of Tetralogy of Fallot are
central cyanosis, clubbing and ejection systolic
murmur in pulmonary area'’. While doing
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Figure 1 An eight-year-old child with normal eye (1a) and conjunctival congestion in a child of same

age with Tetralogy of Fallot (1b)

echocardiography of more than 250 children with
Tetralogy of Fallot, we observed that the older
children with this condition have an appearance of
congested conjunctiva without any ocular symptom
(Figure 1). These observations lead us to do
structured research to find any relationship between
Tetralogy of Fallot and conjunctival congestion.

MATERIALS AND METHODS

We conducted an observational study to find out the
presence of conjunctival congestion in children with
Tetralogy of Fallot, diagnosed by echocardiography.
Ethical clearance was obtained from the Ethics
Committee of our Institute. We examined 42
children with Tetralogy of Fallot for the presence of
congestion in their bulbar conjunctiva. The presence
or absence of conjunctival congestion was assessed

by clinical examination of the bulbar conjunctiva of
both eyes of every child included in this study.
Hyperaemia of bulbar conjunctiva was graded as per

the ‘Japan Ocular Society” Scale for the
measurement of hyperaemia, by comparing
photographs of bulbar conjunctiva with the

photograph contained in the said scale'.
RESULTS

Sixteen children in the study were from less than or
equal to 5 years age group, whereas 26 children
belonged to the age group of more than 5 years old.
One out 16 children in the age group of <5 years old,
with history of recurrent cyanotic spell, had grade 2
conjunctival congestion. Out of 26 children, in > 5
years age group, 22 (85%) showed Grade 1 (7/22,
32%) to Grade 2 (15/22, 68%) bulbar conjunctival

Table 1. Distribution of conjunctival congestion in children with Tetralogy of Fallot

Age group of children with TOF <5 years > years
(n=16) (n=26)
Conjunctival congestion Grade 1 00 7
Conjunctival congestion Grade 2 1 15
Total (%) 1 (6%) 22 (85%)
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congestion, as per measurement of hyperaemia by
‘Japan Ocular Society’ Scale. The conjunctival
congestion in these children was not associated with
any ocular symptom (Tablel).

DISCUSSION

Chronic hypoxemia due to right to left shunt across
ventricular septal defect leads to polycythemia with
its consequent generalized tortuosity of blood
vessels, due to hyperviscosity of blood. It is more
obvious in older children and younger children with
more severe right ventricular outflow obstruction.
We found in our research that conjunctival
congestion is a common finding in older children
with Tetralogy of Fallot. This ocular finding could
be helpful in making a clinical diagnosis of Tetralogy
of Fallot, as an adjunct clinical sign. This
physiological change of conjunctival congestion as a
consequence of polycythemia is expected to be
found in children with other chronic cyanotic
conditions, such as tricuspid atresia, Eisenmenger
syndrome, and Ebstein’s anomaly also'*!5,

CONCLUSION

Tetralogy of Fallot is the most common congenital
cyanotic heart disease. Clinical diagnosis of this
cardiac lesion is made on the basis of typical signs
and symptoms, like central cyanosis, clubbing, and
gjection systolic murmur in pulmonary area. We
have discovered conjunctival congestion as a new
clinical sign in older children with Tetralogy of
Fallot. This sign could be helpful in making the
diagnosis of this structural cardiac disease based on
clinical features. However, more comprehensive
studies are required to obtain a better evaluation of
the findings.

Acknowledgments

We are thankful to the parents and children for
approving their participation in this study. We are
thankful to our Institute’s Ethics Committee, which
approved our proposal for this research study.

Conflict of Interest
The authors declare that there are no conflicts of
interest.

References

www.discoveriesjournals.org/discoveries

1. Puri K, Allen HD, Qureshi AM. Congenital Heart
Disease. Pediatr Rev. 2017 Oct;38(10):471-486.
doi: 10.1542/pir.2017-0032

2. Bailliard F, Anderson RH. Tetralogy of Fallot.
Orphanet J Rare Dis. 2009 Jan 13;4:2. doi:
10.1186/1750-1172-4-2

3. Ali N. Tetralogy of Fallot. JAAPA. 2015
Jun;28(6):65-6. doi: 10.1097/01.JAA.0000462058.
86000.b6

4. Parnes A, Ravi A. Polycythemia and
Thrombocytosis. Prim Care. 2016 Dec;43(4):589-
605. doi: 10.1016/j.pop.2016.07.011.

5. Qureshi MY, Cetta F. Tetralogy of Fallot with
Pulmonary Stenosis or Atresia. In Visual Guide to
Neonatal Cardiology. 2018 (eds E. Alboliras, Z.M.
Hijazi, L. Lopez and D.J. Hagler). Doi:
10.1002/9781118635520.ch28

6. Egbe AC, Taggart NW, Reddy YNV, Sufian M,
Banala K, Vojjini R, Najam M. et al. Assessment
and Implications of Right Ventricular Afterload in
Tetralogy of Fallot. Am J Cardiol. 2019 Dec
1;124(11):1780-1784. doi: 10.1016/j.amjcard.2019.
08.035

7. Ganigara M, Sagiv E, Buddhe S, Bhat A,
Chikkabyrappa SM. Tetralogy of Fallot with
Pulmonary  Atresia:  Anatomy, Physiology,
Imaging, and Perioperative Management. Semin
Cardiothorac Vasc Anesth. 2021 Sep;25(3):208-
217. dpo: 10.1177/1089253220920480

8. Monaco M, Williams I. Tetralogy of Fallot: fetal
diagnosis to surgical correction. Minerva Pediatr.
2012 Oct;64(5):461-70.

9. Kvasnicka HM, Thiele J. Bone marrow
angiogenesis: methods of quantification and
changes evolving in chronic myeloproliferative
disorders. Histol Histopathol. 2004 Oct;19(4):1245-
60. doi: 10.14670/HH-19.1245

10.Cordina R, Leaney J, Golzan M, Grieve S,
Celermajer DS, Graham SL. Ophthalmological
consequences of cyanotic congenital heart disease:
vascular parameters and nerve fibre layer. Clin Exp
Ophthalmol. 2015  Mar;43(2):115-23.  doi:
10.1111/ce0.12401.

11. Vander Veen DK, Pasquale LR, Fulton AB. Central
retinal vein occlusion in a young child with cyanotic
heart disease. Arch Ophthalmol. 1997; 115: 1077.
doi: 10.1001/archopht.1997.01100160247020

12.Vogel M, Biihlmeyer K. Diagnosis of congenital
heart defects today. Part 2: Aortic stenosis, aortic
isthmus stenosis, tetralogy of Fallot, transposition
of great wvessels]. Fortschr Med. 1992 Jun
20;110(17):319-21.



Conjunctival congestion:a novel clinical sign in Tetralogy of Fallot

13.Masumoto H, Tabuchi H, Yoneda T, Nakakura S,
Ohsugi H, Sumi T, Fukushima A. Severity
Classification of Conjunctival Hyperaemia by Deep
Neural Network Ensembles. J Ophthalmol. 2019
Jun 2;2019:7820971. doi: 10.1155/2019/7820971.

14. Gatzoulis, Michael A. Adult Congenital Heart
Disease : a Practical Guide. Malden, Mass: BMJ
books/Blackwell Pub., 2005.

15.Geggel RL. Ebstein's anomaly associated with
severe valvar pulmonary stenosis: successful
palliation with balloon pulmonary valvuloplasty in
an adult. Catheter Cardiovasc Interv. 1999
Apr;46(4):441-4.

www.discoveriesjournals.org/discoveries

This article is an Open Acces article distributed under
the terms of the Creative Common Attribution License,
which permits unrestricted use, distribution, and
reproduction in any medium, provided the original
work is properly cited and it is not used for commercial
purposes, 2022, Prasad A. et al., Applied Systems and
Discoveries Journals.



