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ABSTRACT: The management of a young woman with congenital kyphoscoliosis,
who developed symptomatic nocturnal hypoventilation during the third trimester
of pregnancy, is described.

Nasal intermittent positive pressure ventilation (NIPPV) was safely and effec-
tively used to correct nocturnal hypoxaemia and hypercapnia from the 30th–36th
week of gestation, when a healthy boy was delivered by Caesarean section.
Following delivery, the mother no longer required NIPPV and returned to her
prepregnancy level of activity.
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Patients with severe kyphoscoliosis commonly devel-
op nocturnal hypoventilation which may progress to res-
piratory failure and cor pulmonale [1, 2]. Nasal intermit-
tent positive pressure ventilation (NIPPV) is an effective
method of providing nocturnal ventilatory support in
this group of patients [3, 4]. Pregnancy is not uncom-
mon in patients with kyphoscoliosis, and is usually well
tolerated [5, 6]. However, pregnancy may precipitate
respiratory failure in patients with severe kyphoscolio-
sis [7]. Whilst negative pressure ventilation has been
used successfully to treat respiratory failure complicat-
ing pregnancy in these patients [7], the effect of NIPPV
on nocturnal hypoventilation developing in pregnancy
has not been described.

Case report

A 32 year old woman with congenital kyphoscolio-
sis was referred at 26 weeks of pregnancy due to in-
creasing shortness of breath. She had a mid-thoracic
kyphoscoliosis, with an initial Cobb angle of more than
90°. When the patient was 12 yrs of age, a Harrington
rod was positioned and, at 17 yrs of age, bilateral costo-
plasty was performed. Prepregnancy, she worked full-
time as a teacher and was able to walk up two flights
of stairs without stopping. Two years previously, she
had a spontaneous abortion at 13 weeks of pregnancy.
She had mild asthma, was a nonsmoker, did not drink
alcohol and was receiving no medication.

On examination, the patient was short (height 142 cm,
nonpregnant weight 44 kg) with a marked thoracic
kyphoscoliosis (Cobb angle 60°). She had a regular
pulse of 82 beats·min-1, her blood pressure when lying
was 110/70 mmHg, jugular venous pressure was ele-
vated at 3 cm, and there was a loud pulmonary compon-
ent of the second heart sound. Expansion was reduced

bilaterally but breath sounds were vesicular and she had
no peripheral oedema. She had no hepatomegaly and a
gravid uterus compatible with 26 weeks gestation. She
had a forced expiratory volume in one second (FEV1)
of 0.77 L (34% of predicted value) and a forced vital
capacity (FVC) of 0.87 L (33% pred). Daytime arterial
oxygen tension (Pa,O2) was 10.2 kPa and arterial car-
bon dioxide tension (Pa,CO2) was 5.8 kPa. An electro-
cardiogram (ECG) showed right axis deviation and
right ventricular hypertrophy.

An overnight study was performed at 28 weeks, using
the Edentrace multichannel recording system (Nellcor
Puritan Bennett, Minnesota, USA). This showed a mean
arterial oxygen saturation (Sa,O2) of 90%, including
three episodes of desaturation: one of 12 min with a
minimum Sa,O2 of 79%; one of 18 min with a minimum
Sa,O2 of 72%; and one of 22 min with a minimum Sa,O2

of 70%. The reductions in oronasal airflow and chest
wall movement were consistent with hypoventila-
tion, although transcutaneous partial pressure of carbon
dioxide (Ptc,CO2) was not recorded. By 30 weeks, the
patient was more symptomatic with "chest tightness"
when lying down, and was waking unrefreshed. Day-
time Pa,O2 was 10.2 kPa and Pa,CO2 had increased to 6.1
kPa. She was, therefore, established on NIPPV using
the bilevel positive airway pressure (BiPAP) (Respironics
Inc., Murrysville, PA, USA) nasal ventilator in the spon-
taneous (S) mode, initially as an in-patient. Her symp-
toms improved dramatically and a repeat sleep study
showed a mean Sa,O2 of 92%, minimum Sa,O2 of 90%
and normal oronasal airflow and chest wall movement.

The patient tolerated NIPPV well, with an inspiratory
positive airway pressure (IPAP) of 16 cmH2O and ex-
piratory positive airway pressure (EPAP) of 4 cmH2O.
However, by 35 weeks she was again feeling tired.
Daytime Pa,O2 was now 9.6 kPa and Pa,CO2 was 6.4 kPa.
As she was not comfortable with a further increase in
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IPAP and her daytime Pa,CO2 was less than 7 kPa, noc-
turnal oxygen at 1 L·min-1 was added via the BiPAP
ventilator, with marked symptomatic benefit. A repeat
sleep study showed a mean Sa,O2 of 95%, minimum
Sa,O2 of 91%, and with acceptable hypercapnia (mean
Ptc,CO2 7.7 kPa), measured by the TINA Ptc,CO2 moni-
toring system (Radiometer, Copenhagen, Denmark).

At 36 weeks, the patient was admitted for an elective
Caesarean section under general anaesthetic, and deliv-
ered a healthy baby boy (3.15 kg, Apgar score 10)).
NIPPV was continued for 1 week. Four months post-
partum, she was back to her prepregnancy level of activ-
ity, with an FEV1 of 0.80 L (35% pred), FVC of 1.00
L (38% pred), daytime Pa,O2 of 11.9 kPa and Pa,CO2 of
5.7 kPa. A sleep study breathing air showed nocturnal
hypoventilation, with mean Sa,O2 of 93%, a minimum
Sa,O2 of 89%, and mean Ptc,CO2 9.7 kPa. As the patient
has reduced lung volumes and persistent nocturnal
hypoventilation postpartum, with significant hypercap-
nia, she is likely to require home nocturnal ventilatory
support in the future.

Discussion

Patients with severe kyphoscoliosis often present with
acute respiratory failure against the background of a
long-standing deformity that has previously been asso-
ciated with relatively few symptoms. While prepregnancy
baseline data were not available in this case, nocturnal
hypoventilation was documented at follow-up post-
partum. It is likely that the physiological changes of the
third trimester of pregnancy resulted in worsening of
underlying nocturnal hypoventilation due to kyphosco-
liosis, which then improved postpartum.

Using polysomnography, which is the recognized gold
standard for the investigation of sleep-related breathing
disorders, nocturnal hypoventilation has been shown
to occur, in patients with kyphoscoliosis particularly dur-
ing rapid eye movement sleep [1, 2]. It is most likely
to be due to reduced inspiratory muscle activity of the
accessory muscles and diaphragm, which may already
be at a mechanical disadvantage as a result of the chest
wall deformity [1, 2, 4]. Worsening nocturnal hypo-
ventilation in the third trimester of pregnancy, which
improves postpartum, is a likely consequence of the

upwards displacement of the diaphragm by the foetus.
Polysomnography does not usually alter the manage-
ment of patients demonstrating typical patterns of sleep
disturbance, and its use is usually reserved for those
patients where there is diagnostic uncertainty despite
limited sleep studies or a poor response to treatment.

The dramatic response to NIPPV in this patient is typ-
ical of that of nonpregnant patients with congenital ky-
phoscoliosis treated with NIPPV [3, 4]. In contrast,
overnight oxygen therapy may result in severe hyper-
capnia, and, therefore, has to be used very cautiously
in patients with kyphoscoliosis [2]. With the respiratory
support provided by NIPPV, it was possible to use sup-
plemental oxygen in this patient without causing un-
acceptable hypercapnia, so maximizing oxygen delivery
to the foetus. NIPPV was a safe, well-tolerated, and ef-
fective treatment of nocturnal hypoventilation precipi-
tated by pregnancy in this patient with kyphoscoliosis.
Pregnancy is not contra-indicated in the majority of
patients with kyphoscoliosis [5–7]. However, in patients
who develop symptomatic nocturnal hypoventilation or
respiratory failure during pregnancy, nocturnal intermit-
tent positive pressure ventilation should be considered.
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