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Kartagener syndrome associated with esophageal atresia in a 
newborn. Clinical case.
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not requiring emergency intervention. The child was weaned 
to spontaneous breathing by the 45th day and discharged home 
on the 60th day of life in satisfactory condition for outpatient 
follow-up.

Key result: Timely topical diagnosis of organ arrangement 
anomalies and a multidisciplinary approach allowed 
for successful surgical correction and management of 
postoperative complications (chylothorax/lymphatic pleural 
effusion), despite the high respiratory risk associated with 
Kartagener syndrome.

Conclusion
In Kartagener syndrome, thorough echocardiography is 
necessary to clarify the location of the aortic arch in order to 
choose the correct surgical strategy (in this case, the side of 
approach). The clinical case of a newborn with Kartagener 
syndrome and esophageal atresia demonstrates the diagnostic 
and therapeutic challenges in the context of complex congenital 
pathology. Early detection and a multidisciplinary approach 
can improve the outcomes of surgical treatment and reduce the 
risks of postoperative complications.
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Background
Kartagener syndrome is a rare form of primary ciliary dyskinesia, 
characterized by a triad of symptoms including situs inversus, chronic 
respiratory tract infections, and bronchiectasis. Esophageal atresia 
is a severe congenital anomaly requiring early surgical correction in 
the neonatal period. The combination of Kartagener syndrome with 
esophageal atresia is extremely rare and presents significant challenges for 
early diagnosis and management of newborns.

Objective
To present and analyze a clinical case of a newborn with a rare combination 
of Kartagener syndrome and esophageal atresia, paying special attention 
to the features of diagnosis, surgical treatment, and postoperative 
management in the context of complex combined congenital pathology.

Materials and Methods
The article presents a clinical case of a newborn with Kartagener 
syndrome associated with esophageal atresia. The features of the clinical 
picture, results of instrumental and laboratory diagnostic methods, as well 
as the surgical treatment strategy and postoperative management of the 
patient are described. Special attention is paid to diagnostic difficulties 
associated with atypical organ arrangement and the high risk of respiratory 
complications in the early neonatal period.

Results
In the presented clinical case of a newborn with a rare combination of 
Kartagener syndrome and esophageal atresia, the following results were 
obtained: Diagnostic stage: Thanks to a comprehensive preoperative 
examination (echocardiography, abdominal ultrasound, radiography), 
situs inversus with a right-sided aortic arch was timely diagnosed, which 
determined the choice of a left-sided surgical approach. Surgical treatment: 
Successful correction of esophageal atresia was performed through a left-
sided thoracotomy: the tracheoesophageal fistula was closed, and a primary 
end-to-end esophagoesophagostomy was created. The early postoperative 
period was uneventful; anastomotic integrity was confirmed by control 
esophagography on the 9th day.

Postoperative complications and their management: On the 20th day, left-
sided exudative pleurisy (lymphatic exudate) developed, requiring pleural 
cavity drainage. Combined therapy was administered: octreotide (10 mcg/
kg for 14 days) and intrapleural administration of the drug “Lymphablock” 
(for 7 days), which led to adhesion formation and cessation of lymphorrhea.

Outcome: Enteral nutrition was restored on the 25th day after surgery. 
Compensated stenosis of the upper third of the esophagus was diagnosed, 
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INTRODUCTION
Primary ciliary dyskinesia (PCD) is a rare (orphan) and 
genetically heterogeneous disorder characterized by 
structural and functional abnormalities of motile cilia 
in the respiratory epithelium. The clinical importance 
of PCD, particularly its most severe manifestation—
Kartagener syndrome (defined by the triad of situs 
inversus, chronic sinusitis, and bronchiectasis)—is 
обусловлена not only the challenges associated with 
early and accurate diagnosis but also the progressive 
and multisystem nature of organ damage, which can 
lead to significant disability from early childhood¹,³,⁷.
Despite advancements in diagnostic technologies, 
verifying PCD remains a challenging task. This is due 
to the need for a combination of methods: nasal NO 
measurement, high-speed video microscopy analysis, 
transmission electron microscopy, and genetic testing. 
The implementation of the PCD Foundation consensus 
recommendations (2016) has systematized approaches 
to diagnosis and monitoring; however, issues of 
differential diagnosis with cystic fibrosis and other 
respiratory pathologies persist1,2,8.
Cases with an atypical disease course and the 
identification of new genetic mutations present a 
particular challenge. For instance, recent studies 
demonstrate the role of CCNO gene mutations in 
the development of PCD in children, expanding the 
understanding of the disease’s pathophysiology and 
necessitating the search for new therapeutic targets 
6,7. Furthermore, in adult patients, PCD is often 
diagnosed late, after irreversible bronchiectasis has 
already developed, highlighting the need for increased 
awareness among internists and pulmonologists 2,4.
The issue of male infertility in Kartagener syndrome, 
caused by immotile sperm flagella, deserves special 
attention. Understanding the genetic mechanisms 
underlying this process opens prospects for developing 
methods to overcome infertility and for medical genetic 
counseling 5.
The relevance of the topic is also heightened by the 
frequent association of PCD with other congenital 
anomalies, requiring a multidisciplinary approach to 
patient management. Cases combining situs inversus 
with surgical pathologies of the gastrointestinal tract 
are of particular interest. For example, the occurrence 
of duodenal atresia in patients with situs inversus 
necessitates thorough preoperative imaging to select 

the correct surgical approach9,10. Gastric rotation 
anomalies (dextrogastria), which can be either isolated 
or associated with diaphragmatic hernias, require 
antenatal diagnosis and timely correction to prevent 
life-threatening conditions 11-13.
Finally, the management of concomitant malformations 
(e.g., esophageal atresia with tracheoesophageal fistula) 
in such patients presents a significant surgical challenge. 
The debate regarding the choice of surgical method 
— thoracotomy or thoracoscopy — remains open. 
Contemporary research, including data from pediatric 
surgery consortia, compares the short-term and long-
term outcomes of different approaches, analyzes risks 
associated with aortic arch anomalies, and explores 
the possibilities of endoscopic closure for recurrent 
fistulas14-20. This underscores the need for further 
accumulation of clinical experience and improvement 
of surgical techniques.
Thus, the issue of primary ciliary dyskinesia and its 
associated developmental anomalies is interdisciplinary, 
encompassing pediatrics, pulmonology, 
otorhinolaryngology, reproductive medicine, and 
surgery, which determines the high relevance of further 
research in this area.
Objective of the study: To present and analyze a 
clinical case of a newborn with a rare combination of 
Kartagener syndrome and esophageal atresia, paying 
special attention to the features of diagnosis, surgical 
treatment, and postoperative management in the context 
of complex combined congenital pathology.
Materials and Methods: The article presents a 
clinical case of a newborn with Kartagener syndrome 
associated with esophageal atresia. The features of the 
clinical picture, results of instrumental and laboratory 
diagnostic methods, as well as the surgical treatment 
strategy and postoperative management of the patient 
are described. Special attention is paid to diagnostic 
difficulties associated with atypical organ arrangement 
and the high risk of respiratory complications in the 
early neonatal period.
Patient Information: A 28-year-old woman, first 
pregnancy, first childbirth. The pregnancy was induced 
using the in vitro fertilization (IVF) method with embryo 
transfer. Prenatal ultrasound examination of the fetus, 
performed at 34 weeks of gestation, revealed a number 
of congenital malformations, including anomalies of 
the cardiovascular system: hypoplasia of the aorta and 
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suspected coarctation of the aorta. Esophageal atresia 
was diagnosed in the gastrointestinal tract. Significant 
polyhydramnios was noted. The mother was diagnosed 
with moderate anemia.
At 38 weeks of gestation, a full-term boy was born with a 
birth weight of 3106 g, length of 51 cm, and Apgar scores 
of 5 at the 1st minute and 6 at the 5th minute of life. The 
delivery was by planned cesarean section. After birth, 
the newborn presented with severe grade III respiratory 
failure, requiring tracheal intubation with a 3.5 mm tube 
and resuscitation measures in the delivery room.

Clinical Data: An attempt to insert a nasogastric tube 
revealed obstruction; the Elephant test was positive, 
confirming the suspicion of esophageal atresia. Initial 
mechanical ventilation parameters included FiO₂ 32%, 
peak inspiratory pressure (PIP) 21 cm H₂O, positive end-
expiratory pressure (PEEP) 5 cm H₂O, respiratory rate 
40 breaths per minute, inspiratory time 0.45 seconds, 
and oxygen saturation (SpO₂) — 92%.

After stabilization of the child’s condition, he was 
transferred from the Scientific Center of Obstetrics, 
Gynecology, and Perinatology to the specialized 
Neonatal Intensive Care Unit (NICU) of the Scientific 
Center of Pediatrics and Pediatric Surgery (Almaty, 
Kazakhstan).

Respiration was maintained on mechanical ventilation 
in PSIMV mode with the following parameters: 
inspiratory pressure (Pinsp) — 14 cm H₂O, pressure 
support (Psup) — 14 cm H₂O, PEEP — 7 cm H₂O, 
rate — 33 breaths per minute, inspiratory:expiratory 
ratio 1:2, FiO₂ — 60%. On auscultation, breath sounds 
were heard over all lung fields, and crepitant rales were 
detected. Heart sounds were heard on the right side, 
were muffled, with a regular rhythm.
Diagnostics: As part of the comprehensive examination, 
the following were performed:

1.	 Echocardiography — confirmed situs inversus, 
patent ductus arteriosus (2.2 mm) with insignificant 
left-to-right shunt, resistance index in the right 
pulmonary artery — 0.61, patent foramen ovale, 
dilation of the right heart chambers and the 
pulmonary artery trunk, normal left ventricular 
myocardial thickness and satisfactory systolic 
function, tricuspid and mitral regurgitation (+), 
systolic pulmonary artery pressure — 22 mm Hg, 

anomalous origin of the left coronary artery could 
not be excluded.

2.	 Neurosonography — revealed post-ischemic 
changes in the brain.

3.	 Ultrasound examination of the abdominal organs — 
visualized mirror-image arrangement of the organs 
(situs inversus).

Considering the echocardiography protocol, the right-
sided location of the aortic arch, and the presence of 
Kartagener syndrome in the child, the strategy of left-
sided thoracotomy was chosen.

Figure 1 – Chest X-ray Survey Radiograph: Findings 
show esophageal atresia. Dextrocardia. Kartagener 
syndrome (situs inversus). Signs of right-sided 
pneumonia. Atelectasis of the right upper lobe. Fusion 
of the 9th and 10th ribs on the right.
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Figure 2 – 10-day-old Newborn. Diagnosis: Esophageal 
atresia with lower tracheoesophageal fistula. 
Dextrocardia. Kartagener syndrome (situs inversus). 
Postoperative condition after esophago-esophagostomy, 
anastomosis is intact.

Early postoperative period was uneventful. On the 
9th day after surgery, a control esophagography was 
performed, which confirmed esophageal patency.

On the 10th day, the chest tube was removed due to the 
absence of fluid drainage from the pleural cavity. On the 
11th day, the child was transitioned from mechanical 
ventilation to CPAP, and on the 15th day, transferred to 
a specialized department.

On the 20th day after surgery, progression of respiratory 
failure was noted; on auscultation, breath sounds were 
absent on the left side. Given the clinical findings, the 
child was transferred back to the Neonatal Intensive 
Care Unit (NICU), and a chest X-ray and ultrasound 
examination of the pleural cavity were performed.

Figure 3 – Follow-up Chest X-ray:  Fluid 
is observed in the left pleural cavity. 
The radiological conclusion revealed left-sided 
exudative pleurisy, and ultrasound confirmed a 
significant fluid accumulation in the left pleural cavity. 
Drainage was performed, yielding 90 ml of serous fluid. 
Bacteriological examination of the fluid indicated its 
lymphatic nature (chylous effusion/lymphatic exudate). 
Consequently, a decision was made to discontinue 
enteral nutrition and initiate therapy with octreotide at a 
dose of 10 mcg/kg.

Due to persistent fluid output (60–70 ml per day) 
despite octreotide therapy, the drug “Lymphablock” (10 
ml volume) was administered into the left pleural cavity 
through the drainage tube once daily for 7 days. Follow-
up ultrasound examination revealed the formation of 
multiple adhesions in the left hemithorax, which served 
as the basis for discontinuing Lymphablock.
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Ethical Clearence

This clinical case was described in accordance with 
all ethical standards and principles provided by 
the Declaration of Helsinki. Informed consent was 
obtained from the patient’s parents for publication and 
use of medical information for scientific analysis and 
dissemination. The patient’s personal information was 
completely anonymized, excluding the possibility of 
identification. The study did not involve interventions 
beyond standard medical care and did not require 
separate approval from an ethics committee.

RESULTS
On the 25th day after surgery, enteral nutrition with 
a low-osmolarity formula was resumed. Octreotide 
was administered for a total of 14 days. Control 
fibroesophagogastroduodenoscopy revealed a 
compensated postoperative stenosis of the upper 
third of the esophagus. By the 45th day, the child was 
completely weaned from CPAP. On the 60th day of life, 
the child was discharged home with recommendations 
for further follow-up.

DISCUSSION
The presented clinical case represents a rare combination 
of Kartagener syndrome and esophageal atresia. The 
presence of situs inversus complicates diagnosis and 
surgical intervention, while functional insufficiency of 
the ciliated epithelium increases the risk of respiratory 
complications and complicates postoperative 
management. Treating esophageal atresia in newborns 
with concomitant primary ciliary dyskinesia requires an 
individualized approach involving a multidisciplinary 
team of specialists.
Comparison with the limited published data reveals 
both similarities and differences. In our case, the key 
diagnostic step determining the success of the operation 
was a thorough echocardiography to clarify the location 
of the aortic arch. Identifying a right-sided aortic arch 
justified the choice of left-sided thoracotomy, which 
aligns with the general surgical principle of selecting 
the approach in newborns with esophageal atresia and 
great vessel anomalies. The literature emphasizes that 
ignoring this step in patients with situs inversus can 
lead to fatal errors in surgical access 9,10,17.
In this case, timely diagnosis, adequate surgical treatment, 
and comprehensive postoperative management allowed 

for successfully managing complications, including 
the development of lymphatic pleurisy (chylothorax), 
which required medical therapy with octreotide and 
Lymphablock. Interestingly, the available literature on 
Kartagener syndrome primarily focuses on respiratory 
complications (pneumonia, bronchiectasis, sinusitis) 
1,4,7,8, while specific surgical complications such as 
lymphatic pleurisy following esophageal atresia 
correction are practically undescribed in the context 
of PCD. This suggests that impaired ciliated epithelial 
function in Kartagener syndrome could potentially affect 
lymphatic clearance and slow down effusion resorption, 
although this hypothesis requires further investigation.
This case underscores the need for high clinical vigilance 
when managing newborns with complex congenital 
pathology and atypical organ arrangement, facilitating 
timely detection of complications and improving treatment 
efficacy. Accumulating such clinical observations is 
necessary for developing clearer management protocols 
for this extremely rare category of patients.

CONCLUSION
In Kartagener syndrome, thorough echocardiography is 
necessary to clarify the location of the aortic arch in 
order to choose the correct surgical strategy (in this case, 
the side of approach). The clinical case of a newborn 
with Kartagener syndrome and esophageal atresia 
demonstrates the diagnostic and therapeutic challenges 
in the context of complex congenital pathology. Early 
detection and a multidisciplinary approach can improve 
the outcomes of surgical treatment and reduce the risks 
of postoperative complications.
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