
Introduction

Primary ciliary dyskinesia (PCD) is a rare autosomal re-

cessive disorder that causes abnormal structure and/or func-

tion of motile cilia lining the respiratory tract, fallopian

tube, as well as the flagella of sperm cells. Kartagener’s

syndrome (KS), a subgroup of PCD, is defined by the clas-

sic triad of chronic sinusitis, bronchiectasis, and situs in-

versus. Male patients are typically infertile as a result of

totally immotile spermatozoa. Female fertility is more vari-

able, as both fertile [1, 2] and infertile [3-6] patients have

been reported.

Women with PCD are at risk of infertility and ectopic

pregnancy presumably due to defective ciliary function in

the fallopian tube [5, 7]. In this case report, the authors de-

scribe a female patient who presented for infertility sec-

ondary to KS and successfully conceived via in vitro

fertilization and embryo transfer (IVF-ET).

Case Report

The patient in the present case was a 31-year-old female with a

six-year history of primary infertility. She presented to the fertil-

ity unit at the present center on May 2012. Her medical history

was significant due to the classic triad of KS (i.e., situs inversus,

bronchiectasis, and chronic sinusitis) since childhood. Her partner

was 32-years-old with normal secondary sex characteristics, re-

productive system examination results, and laboratory workups,

including hormonal evaluations and semen analyses. She had nor-

mal menstrual cycle without other symptoms or surgery history.

Laparoscopy and hysterosalpingography were normal. She un-

derwent two cycles of super ovulation and intrauterine insemina-

tion but still failed to conceive. In July 2013, she had her first

IVF-ET trial but did not undergo ET due to ovary hyperstimula-

tion. The second IVF-ET trial was successful two months later

with frozen ET. Her pregnancy was complicated with recurrent

episodes of productive cough which aggregated at 37 weeks of

gestation. At 38+6 weeks of gestation, a cesarean section was per-

formed because of poorly controlled respiratory problems and pa-

tient’s requirement. A healthy male baby was delivered with

uneventful prenatal course. After delivery, the authors advised the

patient to undergo nasal mucosa biopsy but she refused.

Discussion

PCD is characterized by recurrent sinusitis, otitis media,

and chronic respiratory problems, including bronchiectasis

and difficulty clearing sputum. Approximately 50% of pa-

tients will fall within a subset of PCD known as KS. In ad-

dition to bronchiectasis and chronic sinusitis, these patients

will also present with situs inversus, indicating the cilia of

the patient was affected during embryonic development.

The incidence of PCD is estimated at 1/16,000 births, based

on prevalence of situs inversus and bronchiectasis [8].

However, only a few PCD patients carry a well-established

diagnosis, which reflects the limited ability to diagnose this

disorder [9, 10]. 

The present authors searched all published literature and

references from relevant articles. Only six cases in four rel-

evant articles were found [3-6]. Table 1 provides a sum-

mary of the clinical and obstetrical features of seven cases

of female PCD associated with infertility that underwent

IVF-ET for pregnancy. Although the gestational results

were not reported in all of the cases the authors reviewed,

the clinical presentations and gestational courses were de-
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scribed in six cases. Before IVF-ET was used, four cases

(cases 3, 5, 6, and 7) underwent several cycles of super ovu-

lation and intrauterine insemination to no avail. All of the

patients underwent IVF-ET for pregnancy; six cases were

able to conceive, and case 2 failed in the single IVF at-

tempt. Case 3 was still pregnant at the time of the report.

Case 4 ended with ectopic pregnancy and underwent a right

salpingectomy. Cases 1, 5, 6, and 7 were able to deliver the

babies with only case 5 delivering vaginally; cesarean sec-

tions were performed in the three other cases because of

various reported gestational complications including tran-

sient dyspnea, difficulty in clearing sputum, and preeclamp-

sia. In the present case, cesarean section was performed due

to poorly controlled respiratory problems and patient’s re-

quirement at 38+6 weeks of gestation. Babies delivered in

cases 1, 5, and 7 were all healthy and case 1 delivered

Table 1. — Summary of reported cases of primary ciliary dyskinesia and infertility.

1 32 1998 KS

2 23 1997 KS

3 28 2000

4 33 2000

5 27 2008 KS

6 30 2008 KS

7 31 KS 6 2
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twins. In case 6, the preterm baby had a stable prenatal

course.

Men with KS have immotile spermatozoa and are, there-

fore, almost infertile. However, reports of fertility in

women with KS have been variable [5, 7, 11]. The impor-

tance of cilia for the normal function of the fallopian tube

is well established. The ultrastructure of the cilium consists

of nine pairs of microtubular doublets surrounding two

tubules that are enclosed in a central sheath. Both inner and

outer dynein arms (DAs) contain ATPase activity that pro-

vides the energy for the doublets to slide over one another.

This mechanochemical coupling is believed to be the

source of the ciliary beat. The ultrastructure of the cilia in

KS patients has been shown to consist of abnormalities of

the DAs. Initially, the structural abnormalities of the cilia

rendered the cell totally immotile. However, subsequent

work has determined that cilia with ultrastructural abnor-

malities may be dyskinetic rather than totally immotile.

These observations support the hypothesis that dyskinetic

ciliary activity in the reproductive tract explains the fertil-

ity in women with KS. That is, fertility depends on the de-

gree and efficiency of the ciliary beat in the fallopian tubes,

which is variable in women with the syndrome. Although

women with KS have a variable degree of fertility, they def-

initely have an increased risk for sterility [5].

KS patients should be encouraged for the possibility of

natural conception and normal gestational course [2].

McLean and Claman demonstrated that intrauterine in-

semination does not help infertile female patients with PCD

to conceive [3]. Among the seven cases in Table I, four

cases attempted and failed super-ovulation and intrauterine

insemination before IVF-ET was used. The optimum treat-

ment of choice for infertile women with PCD should be

IVF-ET [4]. Once a woman has successfully conceived,

PCD is unlikely to adversely affect the course and outcome

of pregnancy [6]. However, with the diaphragm pressed up-

ward due to the enlargement of the uterus during the ges-

tational course, the underlying respiratory symptoms will

become worse. The patient may suffer from aggregated and

increased frequency of episodes of dyspnea and cough dur-

ing gestation, which may increase obstetrical risk during

delivery. The present patient had classic KS triad and con-

ceived with the help of IVF-ET procedure. During the ges-

tational course, she had worsened respiratory symptoms

including productive cough and difficulty in clearing the

sputum, which required antibiotics. Under the circum-

stances of poorly controlled respiratory function and pa-

tient’s requirement, performing a cesarean section would

be a better course of action rather than vaginal delivery for

this patient. 

In conclusion, PCD could affect female infertility to var-

ious degrees. For women with primary infertility associ-

ated with chronic respiratory symptoms, PCD should be

highly suspected and more diagnostic tests should be con-

ducted. Intrauterine insemination cannot not assist an in-

fertile woman with PCD to conceive; IVF-ET is considered

to be the optimum treatment of choice in an infertile

woman with PCD. The mode of delivery should be con-

sidered carefully in a complicated gestational course ac-

cording to the individual circumstances of each patient.
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