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Abstract
Background Idiopathic pulmonary �brosis (IPF) is a chronic lung disease of unknown etiology, which is
histologically characterized by interstitial �brosis. Acute exacerbations of IPF (AE-IPF) is a rapid and
unexplained worsening of respiratory symptoms accompanied by hypoxemia, which is relatively
infrequent. Herein, we report a rare, unexpected death of a patient who died of AE-IPF after radical
resection of rectal carcinoma.

Case presentation: A 57-year-old Chinese man experienced an uneven postoperative recovery process.
The patient developed dyspnea, cyanosis, comatose, convulsion 24 hours after radical resection of rectal
carcinoma. The mask oxygen inhalation, the oral trachea cannula and the nasal catheter oxygen
inhalation were used to improve the patient’s symptoms. The patient died suddenly in general ward after
stable condition for 24 hours. Histological and autopsy �nding showed increased lung weight, diffuse
pulmonary edema, medial thickening of pulmonary arteries, and thickened multifocal alveolar walls by
excessive collagen and a few �broblasts and in�ammatory cells. The preoperative chest roentgenogram
showed focal and reticular thickening markings in the bilateral middle and lower lobes.

Conclusion: A comprehensive analysis identi�ed AE-IPF as the cause of death after eliminating heart
failure and known acute lung injury. We highlight that the physicians and forensic pathologists should
keep in mind that AE-IPF might occur after non-pulmonary surgery, of which the localized interstitial
pulmonary �brosis might be symptomless and not detectable.

Introduction
Idiopathic pulmonary �brosis (IPF) is a chronic, progressive interstitial �brosis of unknown etiology,
mostly occurred in middle aged and elderly people ( 60 years old) [1], which can result in severe
hypoxemia and cyanosis. Exercise-induced breathlessness and chronic dry cough are the prominent
symptoms, while some patients with subclinical IPF are asymptomatic [2, 3]. Although the disease is
chronic, abrupt worsening within days to weeks (generally < 30 d) can occur in some situations, which
was �rst identi�ed by Japanese physicians and called “acute exacerbation” or the “terminal complication”
of IPF (AE-IPF) [4, 5]. The annual incidence of AE-IPF is 7–32% among IPF patients [6]. The factors
causing AE-IPF have not been elucidated. It has been reported that AE-IPF can occur unpredictably after
surgical lung biopsy and lung resection [7, 8], but extremely rare in non-pulmonary surgery [9]. Here we
describe a case of a 57-year-old Chinese man who died of AE-IPF after radical resection of rectal
carcinoma. The potential relationship between the surgery and AE-IPF is discussed.

Case Presentation
Case History

A 57-year-old Chinese man was admitted to the hospital with complaints of bloody stools for 5 months.
The patient was a policeman. He was a smoker (e.g. cigarette history  30 years) and moderate drinker.
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The blood pressure (BP) was 145/84 mmHg with other normal vital signs. A �rm rectal mass measuring
2 cm×3 cm was found at posterior wall of rectum, which located at 2 cm away from the anal opening.
The result of rectal biopsy revealed rectal adenocarcinoma. The laboratory examinations showed no
in�ammatory signs or surgery contraindication. The preoperative chest roentgenogram showed reticular
and focal thickening markings in the bilateral middle and lower lobes, with few nodules at the apex of the
left lung (Figure 1A and 1B). The radical resection of rectal carcinoma was performed under general
anesthesia on the sixth day after hospitalization.

The postoperative recovery of the patient was unsteady. The patient complained of pain along with
elevated BP and subsequently increased heart rate (HR). Tachypnea and cyanosis of her face and lips
were apparent and the patient became in coma 12 hours after surgery although symptomatic treatments
were administrated. Oxygen saturation dropped to 48%. Then the pressurized oxygen by mask was used
and oxygen saturation was rose to 98% and other conditions of the patient were improved but still in
persistent coma. The bedside chest radiograph showed disordered and blurred marking on the bilateral
lung and absence of markings on the right upper lung (Figure 1C). Four hours later, the patient was
presented with decreased BP with the lowest blood pressure of 62/43mmHg, oxygen saturation of 88%,
and attack of convulsions. The main respiratory manifestations were shallow breathing with majorly
abdominal breathing. The oral trachea cannula and assisted respiration were administered. The oxygen
saturation rose to 94% after half an hour. The patient gained consciousness after symptomatic
treatment. However, the patient could not tolerate endotracheal intubation, and the endotracheal tube was
removed. The nasal catheter oxygen inhalation can maintain oxygen saturation higher than 93%. The
patients was stable in the next 24 hours. Then the patient appeared agitation with increased BP and HR.
The patient fell asleep after using phenergan and diazepam. However, the patient’s vital signs became
feeble in 2 hours. The electrocardiogram monitoring showed cardiac arrest and blood pressure cannot be
measured. Despite resuscitation attempts, the patient died 12 hours after moving back to the general
ward. 

Autopsy Findings and Histological Examination

A forensic autopsy was performed 6 days after death because of unde�ned cause of death. The body
was that of a well-nourished adult male, 169 cm in length. Gross examination revealed a 19 cm
laparotomy incision on the middle abdominal wall. A drainage incision measuring 3 cm×4 cm was seen
in the left abdominal wall, and the anus had been sutured. The heart weighed 400 g. The thickness of the
left and right ventricular walls was 1.10 cm and 0.45 cm, respectively. Plaque and luminal narrowing were
detected in the middle of the left anterior descending artery and right coronary artery, both of which lead
to <50% stenosis of vessel lumen. The bilateral lungs weighed 1740 g and the texture was tough.
Histological examination showed diffuse pulmonary edema, focal emphysema, and medial thickening of
pulmonary arteries. The transition between almost-normal alveolar septum and thickened alveolar
septum was observed. The thickened alveolar septum showed excessive collagen and a few �broblasts
and in�ammatory cells with reduced alveolar capillary (Figure 2). The other organ was unremarkable.
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Discussion And Conclusion
The diagnosis of IPF depends on the correlation between clinical, radiological and pathological �ndings,
after eliminating the known causes of interstitial lung disease, such as asbestosis that have similar
pathological �ndings in the lung [6,10]. IPF has a heterogeneous clinical course, from an asymptomatic
stable state to progressive respiratory failure or acute exacerbation. Smoking history has a strong
association with IPF, especially the risk of heavy smokers was signi�cantly elevated [11]. Histologically,
IPF is characterized by patchy interstitial �brosis which is progressively worse with time variation. The
interstitial �brosis indicated an accumulation of extracellular matrix and �broblasts in the distal airways
[12, 13]. The chest computed tomography (CT) of IPF demonstrates reticular markings distributed in a
bilateral and asymmetric pattern with predilection towards the lower lobes [14]. High-resolution computed
tomography (HRCT) is more accurate than chest roentgenogram in diagnosing IPF [15]. 

In our case, the patient showed no preoperative in�ammatory signs and relevant respiratory symptoms.
The preoperative chest roentgenogram showed slight interstitial change in bilateral lungs. The patient
experienced an uneven postoperative recovery process with an increased HR, unstable BP, dyspnea,
cyanosis, comatose, and reduced oxygen saturation. The mask oxygen inhalation, the oral trachea
cannula and the nasal catheter oxygen inhalation were used to maintain oxygen saturation. The patient
died in general ward after extubation eventually although he experienced full consciousness recovery and
remained stable for one day after removal of the oral trachea cannula and assisted respiration. The
autopsy showed signi�cantly increased lung weight with tough texture and multifocal pulmonary
interstitial �brosis and thickening of pulmonary arteries in histology. No evidence of etiology associated
with secondary pulmonary �brosis was found. Based on the histological examination, chest
roentgenogram and acute clinical deterioration, the cause of death was identi�ed as AE-IPF after
eliminating heart failure and acute lung injury of known cause such as infection and pulmonary
embolism. Combined with the victim’s 20-year history of smoking, we thought the patient had IPF before
surgery and AE have occurred in the early course of IPF. 

AE-IPF was reported to occur after pertussis, in�uenza (H1N1) vaccination, accidental inhalation of
waterproof’s vapor containing siloxanes [16-18]. In addition, post-operative stress might be also a
causation of AE-IPF. Some studies have reported the occurrence of AE-IPF appeared after non-pulmonary
surgery such as cholecystectomy and resection of lipoma in the neck [9]. The in�ammatory response to
surgical intervention, exposure to a high concentration of oxygen, and overdistension of the lung by
positive pressure ventilation are thought to be possible factors that trigger a rapid deterioration of IPF
[19]. Thus, we speculated that the surgery and general anesthesia were related to the deterioration of IPF
in this case. 

The present case is rare that AE occurred in symptomless IPF after non-pulmonary surgery. The medical
personal should recognized that the localized interstitial pulmonary �brosis might be symptomless and
not detectable. We highlight that the physicians and pathologists should pay close attention to clinical,
radiological and pathological characters of IPF.
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Abbreviations
IPE: Idiopathic pulmonary �brosis 

AE-IPF: Acute exacerbations of IPF

BP: blood pressure 

HR: heart rate

CT: computed tomography

HRCT: High-resolution computed tomography
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Figures

Figure 1

The chest radiograph. A: Front view of preoperative chest radiograph, B: Lateral view of preoperative
chest radiograph. Focal and reticular markings distributed in a bilateral and asymmetric pattern was



Page 9/9

shown in the preoperative chest roentgenogram. C: The bedside chest radiograph after operation showed
disordered and blurred marking on the bilateral lung and absence of markings on the right upper lung.

Figure 2

The pulmonary histology. A: Areas of pulmonary interstitial �brosis (arrow head) and relatively
unaffected lung tissue were shown (HE×100). B: Alveolar walls were thickened by excessive collagen,
�broblasts, and slight in�ammatory cell in�ltration (HE×200).


