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Abstract

Background: Idiopathic pleuroparenchymal fibroelastosis (IPPFE) is a rare lung disease that manifests as parenchymal
fibrosis of the upper lung lobe and pleura. There have been no reports of IPPFE complicating pregnancy. Here, we
report a case of IPPFE that deteriorated rapidly during pregnancy.

Case presentation: A 29-year-old woman presented with dyspnea and dry cough at 19 weeks of gestation. IPPFE with
acute exacerbation was suspected on chest computed tomography (CT). Despite steroid treatment, her condition
progressed. A cesarean section was performed at 28 weeks of gestation. On postoperative day 26, she underwent
living-donor lung transplantation. She was discharged a year after transplantation.

Conclusion: Our experience suggested that when pregnancy is complicated by PPFE, the disease may deteriorate
rapidly. In this case, even though IPPFE with acute exacerbation was diagnosed during pregnancy, live birth was
achieved, and the mother survived after lung transplantation. Lung transplantation should be considered in these
patients because, once advanced, pulmonary lesions may be irreversible.
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Background
Idiopathic pleuroparenchymal fibroelastosis (IPPFE) is a
rare entity characterized by upper lobe-dominant sub-
pleural fibroelastosis and dense fibrous thickening of the
visceral pleura [1]. According to some reports, this dis-
ease progresses slowly; however, there have been reports
of rapid deterioration [2–4]. It has been reported that
the onset age is highly heterogeneous, ranging from 13
to 87 years, and bimodal peaks occur in the 30 s and
60 s [5]. There are no effective medications, and the
prognosis is considered poor; therefore, diagnosis and
careful observation during the asymptomatic stage are

important, and early lung transplantation should be con-
sidered when symptoms appear.
No cases of IPPFE complicating pregnancy have been

reported. Here, we report our experience of a young
woman with IPPFE that deteriorated rapidly during
pregnancy. In this case, live birth was achieved, and the
mother was subsequently able to undergo lung
transplantation.

Case presentation
The patient was a primigravida, para 0, 29-year-old
woman with unremarkable family history and a medical
history of idiopathic thrombocytopenia. Her chief com-
plaints were cough and respiratory distress.
The patient had been examined 3 years previously for

cough. Chest radiography and computed tomography
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(CT) showed bilateral apical pleural thickening and re-
ticular opacity in the peripheral lung field (Figs. 1 and 2),
but no further examinations were performed. At
19 weeks of gestation, she was examined at our hospital
for cough and respiratory distress. In room air, she ex-
hibited an SpO2 of 97% and good oxygenation. At
25 weeks of gestation, she was examined again due to
worsening cough and respiratory distress. Her SpO2 had
declined to 92% in room air, and she was admitted to
the hospital.
On admission, the patient’s height was 164 cm, weight

was 47.8 kg, body temperature was 37.0 °C, PaO2 was
68.1 mmHg, and PaCO2 was 26.5 mmHg in room air.
Fine crackles could be heard on the dorsal side of the
lung; she had clubbed fingers.
Hematological examination on admission revealed a

white blood cell count of 5750/μL, hemoglobin level of
9.5 g/dL, platelet level of 67,000/μL, C-reactive protein
level of 3.75 mg/d/l, Krebs von den Lungen-6 level of
945 U/mL (reference interval: < 500), and serum surfac-
tant protein D of 274.5 ng/mL (reference interval: < 110).
She tested negative for any autoantibodies and infectious
diseases.
Chest radiography revealed bilateral pleural thickening,

reticular opacity, and reduced pneumatization predom-
inantly in the upper lung (Fig. 1). Chest CT showed
bronchiectasis and irregular pleural thickening mainly in
the bilateral upper lobes, reticular opacity, and ground-
glass opacity (GGO) throughout the lung (Fig. 2). Image
findings worsened compared to 3 years ago. Abdominal
ultrasonography estimated the fetal body weight at 886 g
(+ 0.2 standard deviation) and revealed an appropriate
amount of amniotic fluid and active fetal movement.

The image findings, subpleural dense consolidation,
bronchodilation, and reduced pneumatization, predom-
inantly in the bilateral upper lobes, were characteristic of
PPFE. Other differential diseases were excluded on ac-
count of the clinical course, blood tests, and bacterio-
logical tests. As a result of a conference between
radiologists and respiratory physicians with reference to
the literature [1, 6], the patient was diagnosed with
probable IPPFE with acute exacerbation. Prednisolone
30 mg/day was started at 26 weeks and 1 day of gesta-
tion, but no changes were observed; thus, methylpred-
nisolone 1,000 mg/day was administered for 3 days
starting at 27 weeks and 3 days’ gestation. Left pneumo-
thorax occurred at 27 weeks and 5 days’ gestation. Fetal
status was evaluated daily using a fetal heart rate moni-
tor and Doppler examinations, and weekly using ultra-
sonography. Throughout the course, the well-being of
the fetus was good, and growth was normal. At 27 weeks
and 6 days’ gestation, the patient’s respiratory status had
worsened; with 4 L of oxygen, SpO2 was 94%, PaO2 was
67.9 mmHg, and PaCO2 was 29.3 mmHg. Chest CT
findings also showed a worsening trend; therefore, ster-
oid therapy was considered ineffective.
To improve the mother’s respiratory status and

prioritize the treatment of IPPFE, a cesarean section was
performed at 28 weeks and 0 days’ gestation. Preopera-
tively, a transfusion of 10 units of platelets was adminis-
tered. Spinal anesthesia was administered. The operation
took 46 min, and there was 848 g of blood loss. The
baby was a boy weighing 1,185 g, with an Apgar score of
7 and 9 at 1 min and 5 min, respectively, and an umbil-
ical artery pH of 7.320. He was transferred to the neo-
natal intensive care unit.

Fig. 1 Chest radiography findings. (a) Chest radiography 3 years before admission showed apical pleural thickening and small reticular opacity (b)
Chest radiography at 24 weeks of gestation showed subpleural thickening, reduced pneumatization in the upper lung, and reticular opacity
throughout the lung
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Immediately after the operation, SpO2 improved to
98% with 3 L of oxygen, and the patient’s respiratory
distress decreased. However, respiratory distress wors-
ened again on postoperative day 8, and 5 L or more of
oxygen was needed to keep SpO2 from falling below
90%. Chest CT indicated bilateral worsening of the
GGO. Methylprednisolone 1,000 mg/day was adminis-
tered for 3 days, after which immunosuppressant therapy
was co-administered with prednisolone 30 mg/day and
cyclosporine 3 mg/kg/day. On postoperative day 22, the

patient was transferred to another hospital for
living-donor lung transplantation. On postoperative day
26, she underwent bilateral living-donor lung
transplantation from her mother and brother. The
extracted lung showed aggregations of alveolar elastic
fibers predominantly in the upper lobes and collagen
fiber growth that appeared to fill the alveoli (Fig. 3).
These findings were compatible with those of IPPFE. In
addition, the organization was widely distributed in the
lower lobes.

Fig. 2 Chest computed tomography findings (CT). (a) Chest CT 3 years before admission showed apical pleural thickening and reticular opacity in
the peripheral lung field (b) Chest CT at 24 weeks of gestation showed upper lobe-predominant pleural thickening, bronchiectasis, reticular
opacity, and ground-glass opacity throughout the lung

Fig. 3 Descriptions of the lobes. (a) Gross description: upper lobes were reduced and pleura was irregularly thickened (b) Microscopic description
of the upper lobe: aggregations of alveolar elastic fibers and collagen fiber growth; Van Gieson elastic staining (c) Microscopic description of the
lower lobe: extensive organization; Van Gieson elastic staining
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Although her recovery immediately after lung trans-
plantation was relatively uneventful, her clinical course
after a month was eventful including repeated nausea
and vomiting for unknown reasons which eventually ne-
cessitated gastrostomy and jejunostomy; multiple epi-
sodes of critical acute rejection, one of which
necessitated extracorporeal membrane oxygenation sup-
port; and multiple episodes of infection including re-
peated pneumonia and empyema. She was finally
discharged a year after transplantation. Although she
still has relatively minor episodes of rejection and infec-
tion necessitating temporary admission, she has become
relatively stable nearly 2 years after lung transplantation.
Hematologically, her relatively mild pancytopenia per-
sisted after lung transplantation. Platelet transfusion was
repeatedly needed just after lung transplantation; subse-
quently, granulocyte colony-stimulating factor adminis-
tration has been repeatedly needed.
The baby weighed 3,390 g at age 84 days (corrected:

40 weeks 0 days) and did not display any neurological
abnormalities.

Discussion and conclusion
The median survival period of PPFE has been reported
to be 7.3 years [2] and 11 years [3]. According to some
reports, this disease progresses slowly; however, there
have been reports of rapid deterioration [2–4]. Therapy
with steroids, pirfenidone, immunosuppressants, and N-
acetylcysteine has been reported without marked effects.
Lung transplants have been reported [7–11], and one
study reported that the patient was alive at 5 years with
a good quality of life. However, there have been no re-
ports of IPPFE complicating pregnancy.
Symptoms in the present case appeared when the pa-

tient was 19 weeks pregnant. Over the next 6 weeks, her
SpO2 and PaO2 declined and image findings worsened,
suggesting that pregnancy may have been the cause for
the rapid deterioration of the patient’s condition. We
speculate that the effects of pregnancy-related changes
on respiratory function could have caused the rapid
worsening of PPFE. During pregnancy, the tidal volume
and oxygen consumption increase. Therefore, it is pos-
sible that, due to the restrictive impairments of IPPFE,
the patient could not respond to such changes, leading
to the rapid deterioration of her condition. However, in
reports of cases of pulmonary restrictive impairment
during pregnancy, the disease worsened in some cases to
the extent that pregnancy had to be terminated, while
no changes were observed in other cases [12, 13]. One
retrospective study reported that connective tissue
disease-associated interstitial lung disease was not asso-
ciated with rapid worsening [14]; however, it is unclear
whether the same applies to patients who do not have
connective tissue disease, as in this case.

Maternal hypoxemia increases the risk of miscarriage,
premature birth, and intrauterine growth retardation,
and maternal oxygen saturation reportedly correlates
with the fetal survival rate. Presbitero et al. observed
fetal survival rates of 12%, 45%, and 92% when SpO2

was ≤ 85%, 85 − 89%, and ≥ 90%, respectively [15]. We
planned to deliver the fetus to save its life if SpO2 could
not be maintained at ≥ 90%. It was also decided that the
pregnancy would be terminated to save the mother’s life,
if doing so could be expected to improve her respiratory
status or if pregnancy placed limitations on necessary
treatment. The mother did not respond to pharmaco-
therapy, and her subjective symptoms, physical findings,
and image features worsened. Moreover, at 28 weeks of
gestation, it was thought that the infant could survive
outside the womb and, thus, the pregnancy was termi-
nated to save the mother’s life. However, after delivery,
the pulmonary lesions continued to progress. This sug-
gests that in cases of PPFE during pregnancy, terminat-
ing the pregnancy will not necessarily improve the
progression of the primary disease.
In the present case, even though IPPFE was diagnosed

during pregnancy and the disease progressed rapidly, live
birth was achieved, and the mother survived after lung
transplantation. IPPFE could progress during pregnancy
before the fetus can mature which could put both the
mother and child at risk of death. Close teamwork be-
tween the obstetrics, respiratory, neonatal, and other de-
partments is therefore important in such cases.
In conclusion, our experience suggests that when preg-

nancy is complicated by PPFE, the disease may deterior-
ate rapidly, although the underlying mechanism is
unclear, and termination of the pregnancy cannot be ex-
pected to lead to an improvement in PPFE. Lung trans-
plantation should be considered in these patients
because, once advanced, pulmonary lesions may be
irreversible.

Abbreviations
IPPFE: Idiopathic pleuroparenchymal fibroelastosis; CT: Computed
tomography; GGO: Ground-glass opacity
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