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LETTER TO THE EDITOR
Primary ciliary dyskinesia: a case of
complete Kartagener’s syndrome in
a patient undergoing cesarean
section
Dear Editor,

We recently anesthetized a patient with complete Kartage-
ner’s syndrome undergoing a cesarean section and would
like to share our experience conducting this rare case.

Kartagener’s syndrome is a subtype of primary ciliary dys-
kinesia, a rare genetic disorder and its pathophysiology
involves the dysfunction or lack of arms of the ciliary protein
dynein, responsible for the mechanics of ciliary movement,
causing chronic respiratory symptoms. The triad bronchiec-
tasis, rhinosinusitis, and situs inversus, with or without dex-
trocardia, which defines the syndrome as complete or
incomplete, is classic for the diagnosis of the disease [1]. In
women, ciliary dyskinesia of the fimbriae impairs the con-
duction of the oocyte along the uterine tubes, increasing
the chance of infertility and ectopic pregnancy [2]. Due to
the fertility problems in Kartagener’s syndrome, a cesarean
section is a very rare situation for anesthesiologists. In a
recent published review of 99 cases, only two were in
obstetric patients [3].

A 34-year-old patient with complete Kartagener’s syn-
drome and ongoing planned pregnancy resulting from natu-
ral conception was schedule for an elective cesarean
section, according to her will. She had previously undergone
two surgical procedures under general anesthesia: sinus
clearance due to chronic pansinusitis, and laparoscopic gas-
tric fundoplication, with no cardiac or respiratory complica-
tions. She reported that her respiratory status did not
worsen during pregnancy and the use of nasal formoterol
and budesonide was maintained.

On physical examination, she presented abundant muco-
purulent sputum, rhinorrhea with phonatory alteration, digi-
tal hippocratism, and moderate edema of the lower limbs.
Lung auscultation revealed rhonchi and rales globally and
bilaterally. On cardiac evaluation, she had regular heart
rhythm and heart sounds were normal but better audible in
the right hemithorax, with no murmurs. The 12-lead
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electrocardiogram showed sinus rhythm and P and T wave
inversions in the DI lead. The echocardiogram showed the
situs inversus with dextrocardia, mild mitral insufficiency,
and an ejection fraction of 63%. The chest X-Ray showed the
dextrocardia and relatively hyperinflated lungs (Fig. 1a).
The computed tomographic scan showed situs inversus with
dextrocardia, pulmonary consolidations, atelectasis, bron-
chiectasis, and areas of bilateral mucoid impaction (finger-
in-glove sign) in the lung bases (Fig. 1b). Spirometry showed
a mild mixed ventilatory disorder, with no alteration after
the bronchodilator. The patient was informed of the risks
inherent to any anesthetic procedure, as well as clarification
about the possible anesthetic techniques. We opted for spi-
nal anesthesia after the patient gave her informed consent.

According to obstetric recommendation, oral predniso-
lone, 5 mg per day, was added for five days prior to delivery.
Elective cesarean section was carried out in the 39th week of
pregnancy. Standard monitoring showed initial parameters
within normal range and oxygen saturation equal to 98%, in
room air. Two peripheral venous accesses were obtained,
and a lactated Ringer’s solution was administered. Antibiotic
prophylaxis was performed with intravenous cefazolin, 2 g.
The patient was also given intravenous hydrocortisone,
500 mg, omeprazole, 40 mg, and oxygen via a nasal catheter,
2 l min�1.

The spinal anesthesia was performed with the patient in
the sitting position with a 27G Quincke needle in the inter-
vertebral space L3‒L4, using 0.5% hyperbaric bupivacaine,
15 mg, and morphine, 50 mg. Due to the situs inversus, the
uterus was displaced to the right for aortocaval decompres-
sion. During the procedure, overall, three doses of metara-
minol, 0.5 mg, were administered to treat hypotension.
Oxygen saturation remained between 98‒100% and the heart
rate was above 60 beats.min�1. Pulmonary auscultation
remained with rhonchi and bibasilar wheezing. Soon after
the birth and clamping of the umbilical cord, oxytocin, 10
units, was administered intravenously. Intravenous ondanse-
tron, 4 mg, dimenhydrinate, 30 mg, tramadol, 50 mg, and
methamizole, 2 g, were also administered. The total volume
of lactated Ringer’s solution at the end of the procedure was
1500 ml. A female infant was born in very good conditions
and the patient was discharged 48 hours after delivery with
no complaints and no change in her breathing pattern.

The fertility problems that occur in primary ciliary dyski-
nesia and Kartagener’s syndrome prevent most patients
from successfully getting pregnant, which accounts for the
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Figure 1 X-ray and CT Kartagener.
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scarcity of studies on anesthetic procedures in obstetrics,
particularly in patients with respiratory dysfunction and
severe heart disease. As for the most advised anesthetic rec-
ommendation, it is suggested the one with the least airway
manipulation associated with the most efficient postopera-
tive analgesia. In light of this, the use of regional anesthesia
becomes a priority over general anesthesia whenever possi-
ble [4]. In view of the frequent lung impairment, some
measures can be taken to prevent respiratory complications
involving bronchoaspiration prophylaxis, the use of antibiot-
ics and bronchodilators, and respiratory physiotherapy [5].

Several physiological alterations resulting from preg-
nancy are relevant to the anesthesiologist, such as reduced
functional residual capacity, supine hypotension, and
greater cephalic dispersion of local anesthetics in the sub-
arachnoid space. Considering these alterations and the pos-
sible reduced cardiovascular and pulmonary functions due
to the syndrome, the effects of the neuraxial anesthesia
may be exacerbated. Thoracic and lumbar sympathetic
blockade, mainly at higher spinal levels, aggravates hypo-
tension by decreasing peripheral vascular resistance and
preload, the latter already reduced by aortocaval compres-
sion. Moreover, dorsal decubitus and uterine compression
further limit diaphragmatic contraction and lung function. If
any invasive airway intervention is required, bronchial
2

reactivity may be accentuated in the airway already com-
promised by the disease and result in upper and lower air-
way obstruction.

We provided adequate hemodynamic control, with vol-
ume replacement and use of vasopressor, besides adequate
uterine displacement (situs inversus) and no invasive airway
interventions were required to maintain blood oxygenation.

Despite the lack of literature, apparently, there is no con-
traindication for labor in Kartagener’s syndrome. It basically
will depend on the patient’s cardiovascular and respiratory
status and if these conditions are compatible with the physi-
ological overload seen in the progressive stages of the labor.

Kartagener’s syndrome comprises several challenges and
the support to these patients should include preanesthetic
evaluation and care directed to the main possible aspects of
perioperative decompensation of the disease, especially
respiratory function. Neuraxial anesthesia seems to be a
good alternative for patients with Kartagener’s syndrome
undergoing cesarean section, a very rare situation for these
patients.
Conflicts of interest

The authors declare no conflicts of interest.
References

1. Leigh MW, Pittman JE, Carson JL, et al. Clinical and genetic
aspects of primary ciliary dyskinesia/Kartagener syndrome.
Genet Med. 2009;11:473−87.

2. Blyth M, Wellesley D. Ectopic pregnancy in primary ciliary dyski-
nesia. J Obstet Gynaecol. 2008;28:358.

3. Cheng L, Dong Y, Liu S. Anesthetic Management of Patients With
Kartagener Syndrome: A Systematic Review of 99 Cases. J Cardi-
othorac Vasc Anesth. 2023;37:1021−5.

4. Mathew PJ, Sadera GS, Sharafuddin S, et al. Anaesthetic consid-
erations in Kartagener’s syndrome ‒ a case report. Acta Anaes-
thesiol Scand. 2004;48:518−20.

5. Ortega HA, Vega Nde A, Santos BQ, et al. Primary ciliary dyskine-
sia: considerations regarding six cases of Kartagener syndrome. J
Bras Pneumol. 2007;33:602−8.

Paula Daniele Lopes da Costa a,*, Thaiza Oliveira
Marinho b, Norma Sueli Pinheiro M�odolo a, Paulo do
Nascimento Junior a

a Universidade Estadual Paulista (Unesp), Faculdade de
Medicina, Departamento de Especialidades Cir�urgicas e
Anestesiologia, Botucatu, SP, Brazil
b Santa Casa de Miseric�ordia, Ja�u, SP, Brazil

* Corresponding author.
E-mail: novopdlc@gmail.com (P.D. da Costa).
Received 5 June 2023; accepted 13 October 2023
Available online xxx

http://refhub.elsevier.com/S0104-0014(23)00114-8/sbref0001
http://refhub.elsevier.com/S0104-0014(23)00114-8/sbref0001
http://refhub.elsevier.com/S0104-0014(23)00114-8/sbref0001
http://refhub.elsevier.com/S0104-0014(23)00114-8/sbref0002
http://refhub.elsevier.com/S0104-0014(23)00114-8/sbref0002
http://refhub.elsevier.com/S0104-0014(23)00114-8/sbref0003
http://refhub.elsevier.com/S0104-0014(23)00114-8/sbref0003
http://refhub.elsevier.com/S0104-0014(23)00114-8/sbref0003
http://refhub.elsevier.com/S0104-0014(23)00114-8/sbref0004
http://refhub.elsevier.com/S0104-0014(23)00114-8/sbref0004
http://refhub.elsevier.com/S0104-0014(23)00114-8/sbref0004
http://refhub.elsevier.com/S0104-0014(23)00114-8/sbref0005
http://refhub.elsevier.com/S0104-0014(23)00114-8/sbref0005
http://refhub.elsevier.com/S0104-0014(23)00114-8/sbref0005
http://orcid.org/0000-0002-3599-3423
http://orcid.org/0000-0002-3599-3423
http://orcid.org/0000-0002-3599-3423
http://orcid.org/0000-0002-0480-6752
http://orcid.org/0000-0002-0480-6752
http://orcid.org/0000-0002-0480-6752
http://orcid.org/0000-0002-8549-6820
http://orcid.org/0000-0002-8549-6820
http://orcid.org/0000-0002-8549-6820
http://orcid.org/0000-0002-2323-9159
http://orcid.org/0000-0002-2323-9159
mailto:novopdlc@gmail.com

	Primary ciliary dyskinesia: a case of complete Kartagener's syndrome in a patient undergoing cesarean section
	Conflicts of interest
	References


