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this time, it has been used to diagnose fatal reactions to
penicillin, muscle relaxants,'! and thiopental.'?
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Kartagener's Syndrome: Anesthetic Considerations

ANTHONY M.-H. Ho, M.S,, P.E., M.D., F.R.C.P.C.,* MICHAEL J. FRIEDLAND, M.B,, F.R.C.P.C.}

Kartagener’s Syndrome is a rare disorder characterized
by situs inversus, including dextrocardia, and primary cil-
iary dyskinesia resulting in chronic respiratory tract in-
fections, bronchiectasis, and sinusitis.!

We present, to our knowledge, the first recorded case
in the English literature of anesthetic management of a
patient with Kartagener’s Syndrome.

CASE REPORT

A 68-yr-old woman was admitted to the hospital for bleeding colonic
polyps and gingiva. The patient was diagnosed as having Kartagener’s
Syndrome; this diagnosis was based in part on clinical findings of situs
inversus, including dextrocardia, recurrent respiratory infection, bi-
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lateral predominantly basal bronchiectasis, chronic ear infections, and
occasionally, bronchospasm. She had a history of recurrent atrial fi-
brillation, hypertension, and diabetes mellitus and was receiving Cou-
madin, diltiazem, and captopril. She had a cough productive of yellowish
phlegm. Chest examination revealed rales at both lung bases and diffuse
bronchospasm. Her admission coagulation profile was abnormal (in-
ternational normalized ratio 3.7, activated partial thromboplastin time
55 s). The preoperative electrocardiogram done with leads normally
placed showed abnormal limb and precordial leads (fig. 1A). A normal
ECG emerged when all the leads were reversed (fig. 1B). Spirometry
showed a moderate obstructive pattern. The chest x-ray revealed cystic
bronchiectasis at both lung bases and dextrocardia.

The patient received vitamin K and several days of chest physio-
therapy and bronchodilator and antibiotic treatment before undergoing
resection of what then was revealed to be an adenocarcinoma of the
colon.

Premedication consisted of oxazepam, morphine, and scopolamine.
Before the'induction of anesthesia, a lumbar epidural catheter was
placed for postoperative pain management. A radial arterial monitor
was inserted. A central venous catheter was placed in the left internal
Jjugular vein, according to the assumption that the great vessels and
the thoracic duct were mirror images of normal. Despite the patient's
prominent front teeth and a mild micrognathia, visualization of the
larynx was not difficult during awake laryngoscopy under topical anes-
thesia. Anesthesia then was induced, and the patient’s trachea was in-
tubated and her lungs mechanically ventilated. The humidification of
the inspired gases was maintained with a heat and humidity exchanger
(Thermovent®). Bronchoscopy was performed and showed that the
tracheal and bronchial mucosa were grossly normal. The left main
stem bronchus was found to be slightly more in the caudad-cephalad
direction than on the right. The first lobar bronchus on the left main
was at about 2-3 c¢cm from the carina, and the first lobar bronchus
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FIG. 1. A: The patient's ECG taken with all leads in standard locations. B: The patient’s ECG taken will all leads in mirror locations of standard.

from the right main stem bronchus was at about 4-5 cm. Therefore,
the lungs were inverted as well.

The anesthetic and surgery proceeded smoothly. The patient’s tra-
chea was extubated at the end of the case. For upper airway patency,
an oropharyngeal airway was chosen over a nasal one because this
patient was already prone to infections of her ears and paranasal sinuses.
Supplemental oxygen was humidified, since drying of her airway se-
cretions would have further impaired clearance. Postoperative analgesia
with epidural morphine was highly satisfactory. The patient made an
uneventful recovery.

Di1SCUSSION

The prevalence of situs inversus varies from 1:6,800
to 1:35,000 in Europe and the United States,? 1:5,000 in
Israel,?and 1:4,100 in Japan.?? About 20% of all persons
with situs inversus have bronchiectasis, and almost as many
have chronic paranasal sinusitis to complete the syndrome
described by Siewart in 1904' and by Kartagener in
1933.! Kartagener’s Syndrome accounts for possibly half
of all patients with primary ciliary dyskinesia.* These pa-
tients have a congenital defect in the synthesis of the pro-
tein dynein."*® The overall effect is reduced ciliary beat
frequency and waveforms that are invariably abnormal-
uncoordinated multiplanar beats with no evidence of me-
tachronicity.® It has been postulated that visceral rotation,
which occurs between days 10 and 15 of gestation, is the
result of propulsion by visceral epithelial cilia. Thus, in
people with ciliary motility impairment, the visceral ori-
entation occurs at random; some 50% of them have situs
inversus.*

Impaired mucociliary transport leads to recurrent re-
spiratory tract infections (sinusitis, bronchitis, pneumonia,
otitis media) that can be traced back to early childhood
or even infancy.” Neonatal respiratory distress is not un-
common.? Bronchiectasis, usually in dependent parts of
the lungs, often develops during childhood and adoles-
cence.” Chest radiographic findings may include hyper-
inflation, bronchial wall thickening, segmental atelectasis,
bronchiectasis, or consolidation.® Spirometry usually re-
veals an obstructive pattern but occasionally reveals a re-
strictive impairment due to resection surgery for bron-
chiectasis.! In situs inversus, by definition, the lungs also

are inverted, even though clear documentation of such
is scarce. 101!

In most cases of Kartagener's Syndrome, dextrocardia
is the only cardiac abnormality.'? Rarely, one or more
associated cardiac abnormalities are present, such as
transposition of the great arteries and trilocular or biloc-
ular heart.'? Isolated dextrocardia with abdominal viscera
in normal positions (situs solitus) is invariably associated
with various combinations of severe cardiac malforma-
tions, the commonest being ventricular inversion, single
ventricle, pulmonary stenosis, abnormalities of the atrio-
ventricular valves, and anomalies of systemic and pul-
monary venous return.'* Dextrocardia must be distin-
guished from a right-sided heart due to rotation, intra-
thoracic abnormalities, or other causes.!?

This case demonstrates in part the anesthetic concerns
of patients with Kartagener’s Syndrome. Preoperatively,
the pulmonary status should be managed by chest phys-
iotherapy, and any infections should be treated. Bron-
chiectasis can progress to cor pulmonale, pulmonary
edema, and amyloidosis, none of which, fortunately, was
present in our patient. Humidification of inspired gases
should be beneficial to the clearance of mucus. The ECG
changes in mirror image dextrocardia are inverted lead
I, interchanged leads II and III, interchanged leads aVR
and aVL, decreasing QRS amplitude from leads V1 to
V6, and interchanged leads V1 and V2. The placement
of precordial or, preferably, all leads should be reversed
for accurate interpretation. Theoretically, preoperative
medications should not include those with anticholinergic
and cough-suppressing effects, to prevent further com-
promise of airway secretion clearance.

Cardiopulmonary inversion requires that the anesthe-
siologist carefully consider a number of issues. Pulmonary
aspirations in patients with Kartagener’s Syndrome may
favor the left lung, which is also the larger lung; uninten-
tional endobronchial intubation with a single lumen en-
dotracheal tube usually will result in nonventilation of
the right lung; right bronchial suctioning will be more
difficult to perform with nonangulated suction catheters.
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In patients with Kartagener’s Syndrome, the use of a left-
sided double-lumen tube may result in occlusion of the
left upper lobe. When lung isolation is needed, we suggest
that tracheal intubation be done first with a bronchial
blocker and a single-lumen tube. Then bronchoscopy
should be performed to confirm that pulmonary inversion
is present and to position the bronchial blocker in the
appropriate bronchus. If a double-lumen tube is required,
we recommend that the left-sided tube be inserted with
the bronchial tube on the right. The endobronchial stylet
and the upper part of the tube must be bent 180° from
their original orientation prior to insertion such that the
normal curvature of the oropharynx is still followed. The
same principles apply to the use of a right-sided tube. The
same margin of safety in positioning double-lumen tubes
should apply,'® but with the sides reversed.

In dextrocardia, the position of ECG leads should be
the mirror image of normal, as should that of the paddles
of external defibrillation, cardioversion, and pacing. Since
the great vessels and the thoracic duct are likely to be
reversed, cannulation of the internal jugular vein pref-
erably should be made on the left. The postoperative chest
x-ray of our patient confirmed a left-sided superior vena
cava with the central venous catheter in situ. During in-
sertion, a pulmonary artery catheter should be oriented
in anticipation of a clockwise direction of migration (as
seen from the head of the patient) through the cardiac
chambers and pulmonary artery.

We recommend in pregnant women with Kartagener’s
Syndrome that uterine displacement be to the right. In
addition, we believe that nasal airways and tubes are rel-
atively contraindicated because of the risk of paranasal
sinusitis and ear infections. Aseptic techniques are im-
portant because of the possibility of abnormal neutrophil
chemotaxis.'®

In summary, we present the anesthetic management
of a patient with Kartagener’s Syndrome, in whom we
have found complete inversion of the lungs in addition
to dextrocardia and abdominal organ inversions. We also
discuss the anesthetic implications of bronchiectasis, ciliary
motility impairment, and situs inversus totalis. By adher-
ing to the above recommendations, the anesthetic man-
agement of patients with Kartagener’s Syndrome should
be reasonably uncomplicated.
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