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Abstract:

Acute exacerbation of idiopathic interstitial pneumonia (AE-IIP) is associated with invasive procedures and
respiratory infections. However, there have been no reports of AE-IIP triggered by catheter ablation. We
herein report a case of AE-IIP after catheter ablation for atrial fibrillation in an 82-year-old man who was di-
agnosed with IIP. Cardiac ablation has become an increasingly common procedure for managing patients
with arrhythmias. Considering that catheter ablation causes AE-IIP, a detailed clinical interview, physical ex-
amination, and chest radiography are necessary before catheter ablation. We should additionally consider AE-

IIP as a differential diagnosis of respiratory failure after catheter ablation.
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Introduction

The prognosis of fibrotic idiopathic interstitial pneumonia
(ITP) is extremely poor (1). Acute exacerbation (AE) of IIP
may be triggered by non-respiratory diseases, such as gas-
trointestinal surgery and trauma, as well as in those that di-
rectly invade the lungs, such as respiratory infections, medi-
cations, a surgical lung biopsy, and bronchoscopy (2, 3).
Cardiac ablation is commonly performed to manage arrhyth-
mias (4); however, no reports have mentioned the relation-
ship between AE-IIP and catheter ablation.

We herein report a case of AE-IIP after catheter ablation.

Case Report

An §2-year-old man with persistent atrial fibrillation (AF)
that developed a year earlier and was refractory to pharma-
cologic therapy and cardioversion, presented with palpita-
tions. He was undergoing treatment with apixaban, pilsi-
cainide, bisoprolol fumarate for AF, and clopidogrel sulfate
and nicorandil for angina.

He underwent cardiac ablation, which involved cryobal-

loon ablation for pulmonary vein (PV) isolation. Cryobal-
loon ablation was performed for each PV for 1-3 minutes
(Table 1). All cryoballoon return gas temperatures were re-
corded at their nadir and ranged from -36 to -61°C. The to-
tal treatment time for catheter ablation was 165 minutes, and
the volume of intravenous fluids received during ablation
was 500 mL of saline. The in/out balance was -100 mL dur-
ing the procedure, and the hemodynamic status was stabi-
lized. Dexmedetomidine and fentanyl were used for sedation
and analgesia during ablation, respectively. No difficulty was
encountered in mapping and isolating the left superior vein,
left inferior pulmonary vein, right superior pulmonary vein,
or right inferior pulmonary vein. After ablation, an electro-
cardiogram showed a normal sinus rhythm. He continued to
take medicines other than pilsicainide after cardiac ablation.
He had been diagnosed with fibrotic IIP two years earlier
based on the presence of reticulation in the bilateral and
lower lung lobes on high-resolution computed tomography
(CT) and no findings indicative of secondary interstitial
pneumonia complicated with collagen diseases, drugs, and
radiation reaction (Figure a). He received no antifibrotic
therapy, given his age. His peripheral capillary oxygen satu-
ration was 95-98% on room air without dyspnea on exer-

Showa University School of Medicine, Department of Medicine, Division of Respiratory Medicine and Allergology, Japan
Received: January 4, 2021; Accepted: April 13, 2021; Advance Publication by J-STAGE: June 5, 2021

Correspondence to Dr. Kuniaki Hirai, hiraik@med.showa-u.ac.jp

3589



Intern Med 60: 3589-3592, 2021

DOI: 10.2169/internalmedicine.7016-21

Table 1.

Recorded Ablation Amounts, Times, and Temperatures.

PV Ablation duration (seconds)

Lowest cryoballoon temperature (°C)

LSPV 180
LSPV 180
LIPV 90

RSPV 180
RIPV 180

PV: pulmonary vein, LSPV: left superior pulmonary vein, LIPV: left inferior pulmonary

vein, RSPV: right superior pulmonary vein, RIPV: right inferior pulmonary vein

Figure. Chest computed tomography (CT) images. (a) Chest
CT before cardiac ablation showed reticulation in the bilateral
and lower lung lobes. (b) Chest CT at the time of admission
showed new, superimposed ground-glass opacities and consoli-

dation in the bilateral lobes.

tion. The patient’s IIP was not considered important until
the acute exacerbation, and no close examinations were per-
formed for IIP, such as an arterial blood gas analysis or 6-
minute walk test. Therefore, the severity of IIP, according to
the Japanese Respiratory Society guidelines, was unknown
at the time of the ablation.

Five days after ablation, he developed dyspnea. A physi-
cal examination revealed fine crackles in the bilateral lower
lung fields and finger clubbing. His body temperature was
36.5°C, blood pressure was 118/74 mmHg, and his pulse
rate was 106 beats per minute. He developed acute respira-
tory failure (peripheral capillary oxygen saturation of 52%

on room air) and received oxygen therapy. Chest CT re-
vealed new, bilateral, superimposed ground-glass opacities
and consolidation (Figure b). His serum levels of C-reactive
protein (CRP), lactate dehydrogenase (LDH), Krebs von den
Lungen-6 (KL-6), and surfactant protein-D (SP-D) were ele-
vated (CRP 25.77 mg/dL, LDH 980 U/L, KL-6 1469 U/mL,
and SP-D 936.2 ng/mL) (Table 2). Assays were negative for
serum B-D-glucan, serum interferon-gamma release, a loop-
mediated isothermal amplification for Mycoplasma pneumo-
niae, polymerase chain reaction for Bordetella pertussis, and
serum pertussis toxin antibody. Streptococcus pneumoniae
and Legionella pneumophila urinary antigen tests, sputum
Gram stain, and sputum acid-fast bacillus tests were also
negative. His blood and sputum produced negative bacterial
cultures.

Endotracheal aspiration and bronchoalveolar lavage could
not be performed because he showed severe hypoxemia and
respiratory failure requiring mechanical ventilation, but he
refused invasive ventilation. He was not taking any dietary
supplements and had not undergone radiation therapy. He
did not have lower limb edema or jugular venous distention
on a physical examination, and chest CT did not show pleu-
ral effusion on either side. An electrocardiogram and
transthoracic echocardiography findings did not indicate car-
diac failure, tamponade, arrhythmia, or ischemic disease. In
addition, he had no bloody sputum, hemoptysis, or progres-
sion of anemia, and we noted no findings suggesting alveo-
lar bleeding.

We diagnosed him with AE-IIP using the definition of
AE-IPF (2) because there is no clear definition of AE-IIP
and previous reports on AE-IIP used the definition of AE-
IPF (5). He was administered corticosteroid pulse therapy
and antibiotics. He underwent noninvasive positive-pressure
ventilation. After successful treatment, he was discharged
with oxygen therapy at a flow rate of 4 L/min.

Discussion

This case demonstrated that cardiac ablation can cause
AE-IIP, which has a mortality rate of 60-85% (2). This in-
itial report of cardiac ablation causing AE-IIP produced two
main findings. First, a preoperative evaluation for the pres-
ence of IIP by chest CT is important because cardiac abla-
tion can cause AE-IIP. This finding aligns with recommen-
dations to perform chest CT when physicians suspect inter-
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Table 2. Laboratory Data before Catheter Ab-
lation and on Admission.

Before At admission
Hematology
WBC (/uL) 7,300 16,100
Neutrophils (%) 53.7 83.0
Lymphocytes (%) 31.0 8.5
Monocytes (%) 6.6 7.5
Eosinophils (%) 7.7 0
Basophils (%) 1.0 0.5
RBC (10%/uL) 401 347
Hb (g/dL) 13.0 10.9
Ht (%) 38.4 33.1
Plt (10%uL) 33.6 36.2
Blood chemistry
AST (U/L) 22 79
ALT (U/L) 11 39
T-Bil (mg/dL) 0.9 2.0
LDH (U/L) 253 980
Na (mEq/L) 141.1 136.3
K (mEq/L) 4.6 4.3
Cl (mEq/L) 106.6 102.1
BUN (mg/dL) 22.0 41.0
Cr (mg/dL) 0.89 1.46
TP (g/dL) 7.3 7.3
Alb (g/dL) 3.6 34
CRP (mg/dL) 0.22 25.77
PCT (ng/mL) 1.02
KL-6 (U/mL) 789 1,469
SP-D (ng/mL) 413.0 936.2
BNP (pg/mL) 135.6 553.2

‘WBC: white blood cell, RBC: red blood cell, Hb: hemoglobin,
Ht: hematocrit, Plt: platelet, AST: aspartate transaminase,
ALT: alanine transaminase, T-Bil: total bilirubin, LDH: lac-
tate dehydrogenase, Na: sodium, K: potassium, Cl: chloride,
BUN: blood urea nitrogen, Cr: creatinine, TP: total protein,
Alb: albumin, CRP: C-reactive protein, PCT: procalcitonin,
KL-6: Krebs von den lungen-6, SP-D: surfactant protein-D,
BNP: brain natriuretic peptide

stitial pneumonia based on preoperative symptoms and the
respiratory function. This is important because inflammatory
responses to surgical intervention, exposure to high oxygen
concentrations, and overdistension of the lung during
positive-pressure  ventilation may trigger IIP progres-
sion (2, 6). Cardiac computed tomographic angiography
(CCTA) is also recommended for pulmonary vein mapping
to rule out left atrial appendage thrombus and to allow for
the detailed, simultaneous evaluation of partial lung fields
and associated structures (7). Our recommendation to evalu-
ate lung field shadows corresponds to a previous study that
recommended additional follow-up for patients with non-
cardiac abnormalities on CCTA (7).

Second, AE-IIP should be considered a possible cause of
respiratory symptoms and failure after cardiac ablation.
Complications associated with ablation have a reported inci-
dence of 3-6%. They include cardiac tamponade (1.3%),

thromboembolic events (0.4%), atrial-esophageal fistula
(0.2%), and respiratory complications (1.3%), such as pul-
monary vein stenosis, drug-induced pneumonia, and respira-
tory infections (8-10). Although acute respiratory distress
syndrome (ARDS) was reported as a cause of death associ-
ated with cardiac ablation, the mechanism, and frequency
underlying ARDS are unclear (9). It is important to note
that not only heart failure, ARDS, and respiratory infections
but also AE-IIP can cause respiratory failure and new dif-
fuse bilateral ground-glass opacities or consolidation on
chest CT after ablation. This is because high-dose steroid
therapy is a reasonable choice for patients with AE-IIP but
is an uncommon treatment for heart failure, ARDS, and pul-
monary infections (2). The prognosis of AE-IIP also differs
from that of heart failure and infectious diseases due to the
existence of AE-IIP-related ventilator withdrawal difficulties
after endotracheal intubation (11).

The mechanisms underlying AE-fibrotic IIP remain un-
clear. Reports have shown that mediators, such as transform-
ing growth factor (TGFP) and matrix metalloproteases
(MMP) - both regulators of extracellular matrix turnover and
remodeling - contribute to epithelial damage and inflamma-
tion (11). In the MMP family, MMP2 and MMP9 are ex-
pressed in fibrotic IIP tissues (12). Reports have also shown
that increases in TGFp activated by MMP2 and MMP9 may
promote AE-IIP development (2). Elevated MMP2, MMP9,
and TGF levels were also observed in the heart tissue and
within the systemic circulation after cardiac ablation for
AF (13). In the present case, MMP2, MMP9, and TGFp ac-
tivated by cardiac ablation may have contributed to AE-IIP.

Several limitations associated with the present study war-
rant mention. We were unable to completely rule out infec-
tions and alveolar bleeding because we did not perform en-
dotracheal aspirate or bronchoalveolar lavage, and we were
unable to completely rule out drug-induced lung injury.

Conclusion

Cardiac ablation, a widely used treatment for arrhythmia,
can cause AE-IIP. The present findings underscored the im-
portance of performing a clinical interview, physical exami-
nation, and chest radiography in patients with IIP before
cardiac ablation. AE-IIP should also be considered a possi-
ble complication of cardiac ablation. Further investigations
will be necessary to determine the incidence and severity of
AE-IIP after cardiac ablation.
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