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Postoperative diffused alveolar hemorrhage complicated by
pneumonia after lung cancer surgery in a patient with liver
cirrhosis: a case report and review of literatures
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Abstract: Postoperative pulmonary complications remain a challenge after pulmonary surgery in patients
with severe cirrhosis in spite of advances in perioperative management. Diffused alveolar hemorrhage (DAH)
is a pernicious clinical syndrome that is often primarily assumed to be atypical pneumonia. We report a case
of a 54-year-old man presented with shortness of breath on the first post-operation day, who was successfully
treated by left superior segmentectomy and right superior wedge resection. Imaging studies showed patchy
infiltrates scattered throughout both lungs. Klebsiella pneumoniae and Candida albicans were found in the
sputum culture. Management strategy was designed to provide adequate respiratory support, treat underlying
infections and control inflammation. Non-invasive ventilator assisted ventilation was performed. We
proposed that cirrhosis-induced DAH should be considered in the differential diagnosis of early pulmonary
complications after pulmonary surgery. Early diagnosis and proper but not aggressive treatment protocol are

crucial for recovery.
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Introduction

Liver cirrhosis is an aggravated stage of chronic
inflammation in the liver when hepatocytes gradually
progress to severe fibrosis with repeated destruction and
proliferation. Despite the notable advances in surgery,
studies showed that in patients undergoing abdominal
surgery, liver cirrhosis is considered a critical threat carrying
a morbidity and mortality boost (1,2). Generally, surgery
in patients with severely compromised hepatic function
might precipitate hepatic decompensation and is usually
followed by a serious postoperative course (3). For another,
lung cancer is featured with an additional death rate and
a shorter life expectancy than liver cirrhosis even with
hepatoma. Hence, with the management of perioperative
cirrhosis-related complications, treatment for lung cancer
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might have a bearing on overall survival and would benefit
the patients with both pulmonary carcinoma and cirrhosis.
We report a case of a patient with severe cirrhosis who
was successfully treated for lung cancer, followed by
left superior segmentectomy and right superior wedge
resection. This is the first case report to show a successfully
staged perioperative strategy.

Case presentation

A 54-year-old man was admitted to a local hospital with
discomfort in the hepatic region. He had been diagnosed with
“cirrhosis, hypersplenism and portal hypertension” for many
years. A preadmission CT scan showed multiple nodules at S4
and S5 in the liver that were considered to be hepatocellular
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carcinoma. Interventional surgery was conducted to manage the
liver nodules. He was diagnosed with multiple early stage lung
tumors and was referred to our hospital for surgery. The local
hospital hematological laboratory data showed a significant
decrease in platelets and fibrin. Thus, before admission to
our hospital, he had been treated with thrombopoietin and
cryoprecipitate. The patient’s hematological laboratory data
after medical treatment at admission were as follows: white
blood cell count, 6.07x10°/L. [normal range (NR) =3.5-9.5x
10°/L); hemoglobin, 124 g/L. (NR =130-175 g/L); platelet
count, 297x10%/L (NR =125-350x10°/L); total bilirubin,
29.3 pymol/L (NR =5.1-19.0 pmol/L); direct bilirubin,
11.8 pmol/L (NR =0.0-6.8 pmol/L); total serum protein, 59.5 g/L
(NR =65.0-85.0 g/L); albumin, 32.7 g/L. (NR =40.0-55.0 g/L);
prothrombin time, 15.40 s (NR =8-14 s); partial thromboplastin
activation time, 33.90 s (NR =25-31.3 s), carcinoembryonic
antigen (CEA), 4.89 ng/mL (NR <4.7 ng/mL), carbohydrate
antigen 199 (CA19-9), 269.10 U/mL (NR <39 U/mL),
carbohydrate antigen 724 (CA72-4), 7.19 U/mL (NR <
6.9 U/mL), cytokeratin 19 fragment (CYFRA21-1), 6.30 ng/mL
(NR <3.30 ng/mL), and hepatitis B virus DNA <5.00E+
02 TU/mL (NR <5.00E+02 TU/mL). Preoperative liver
function was evaluated as Child-Pugh classification grade B,
with a Child-Pugh score of 8 points.

Preadmission PET/CT showed hybrid ground glass
density nodules in the posterior segment of the left upper
lung that was 1.4x1.7 cm’ in size, and the anterior segment
of the right upper lobe was 1.1x0.7 cm’ in size. There was
no evidence of lymph node metastases or distant metastases.
The preoperative diagnosis was lung cancer: clinical T1
NO MO stage IA on both sides, according to the TNM
classification (4). We decided to perform surgery with
the consultation of a hepatologist and infectious disease
experts to exclude surgical contradictions. Left superior
segmentectomy and right superior wedge resection were
performed. A rapid operative pathological diagnosis
indicated adenocarcinomas on both sides. The amount
of bleeding was 200 mL, and the length of operation
was 3 hours and 10 minutes. No blood transfusions were
performed. Histopathological examination of the resected
specimen revealed an invasive adenocarcinoma on the left
and a well-differentiated adenocarcinoma on the right, both
with negative margins and no evidence of metastasis in the
lymph nodes (pT1bNOMO), including stations 2, 3, 4 and 7.

Six hours later, when the patient was transferred to the
intensive care unit, the left thoracic duct effused 1,200 mL
sanguineous drainage with an increased heart rate and
hypotension. Plasma, red blood cells, platelets, and
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cryoprecipitate were repeatedly transfused into the patient
to maintain vital signs. Atrial fibrillation and dyspnea
occurred on POD1 after the surgery, which was diagnosed
as acute respiratory distress syndrome (ARDS) and diffused
alveolar hemorrhage (DAH). Stale blood clots were found
in the phlegm after violent coughing.

The patient’s hematological laboratory data on POD2
postoperative were as follows: white blood cell count,
13.2x10°/L (NR =3.5-9.5x10°/L); hemoglobin, 66 g/L
(NR =130-175 g/L); platelet count, 123x10°/L (NR =125-
350x10°/L); prothrombin time, 15.80 s (NR =8-14 s);
partial thromboplastin activation time, 35.40 s (NR =25-
31.3 s), fibrinogen, 1.45 g/L (NR =2.00-4.00 g/L); total
bilirubin, 33.7 pmol/L (NR =5.1-19.0 pmol/L); direct
bilirubin, 15.3 pmol/L (NR =0.0-6.8 pmol/L); total serum
protein, 50.1 g/L (NR =65.0-85.0 g/L); and albumin,
33.3 g/L (NR =40.0-55.0 g/L). The postoperative CT
scan taken on POD4 showed that patchy infiltrates were
scattered throughout both lungs.

Noninvasive ventilator-assisted ventilation was performed
to improve oxygenation and enhance the partial pressure of
oxygen when the patient’s pulse oxygen saturation dropped
to 85% (Figure 1). Sanguineous drainage still effused from
the left thoracic duct, and plasma and red blood cells were
transfused. However, heart failure and pulmonary edema
emerged overnight. Standard heart failure treatments and
low-dose steroids that manipulated pulmonary edema were
utilized.

Left thoracic duct drainage gradually diminished
on POD7. The patient’s oxygenation and partial
pressure of oxygen improved daily with ventilation
from a noninvasive ventilator. The results of sputum
culture on POD10 showed Klebsiella pneumoniae and
Candida albicans, for which meropenem and voriconazole
were employed to control the infection (Figure 2).
Chest CT reexamination on POD13 (Figure 34,B)
showed that fewer patchy infiltrates were scattered
throughout both lungs than had been shown previously.
Repeated sputum culture on POD14 showed that Candida
albicans existed, and voriconazole per os was advised. The
patient was discharged from the hospital on POD16. The
patient’s postdischarge recovery was unremarkable, and at the
3-month follow-up, he had no evidence of recurrent disease.

Discussion

Perioperative mortality and morbidity remain high for
patients with decompensated cirrhosis owing to the stress of
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Figure 1 The patient’s arterial blood gas analysis after the utilization of a noninvasive ventilator.
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Figure 2 Management strategy to control pneumonia with antimicrobial agents.

anesthesia and surgical operation, notwithstanding intensive
care has achieved significant advances (5). Three reasons
have been reported for patients with liver cirrhosis adopted
surgical procedures, who might have varied metabolic
dysfunctions: diminished coagulation, inferior tolerance to
invasive surgical interventions (6) and increased susceptibility
to infection (7,8). Simultaneously, cirrhotic patients after
surgery might sustain three major complications from these
problems: liver failure could be exacerbated in patients with
cirrhosis when the impaired liver function is deteriorated
by surgical stress postoperatively, accompanied by hepatic
encephalopathy, ascites and jaundice (3); operative field may
acutely bleed (9); and malnutrition and metabolic anomaly
may instigate postoperative severe infection due to the
immune system disorder (10). Thus, liver cirrhosis-related
events is a critical condition, which 50-90% of patients would
die of, and the life expectancy of patients with cirrhosis is
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approximately 40% of those with the same age in the general
population (11).

Thoracic surgery may be less invasive in liver cirrhosis
than open abdominal surgery. Iwasaki et a/. reported 4
liver failure deaths among 17 cirrhotic patients underwent
pulmonary resection for cancer (11). Studies have shown
that the preoperative serum total bilirubin level, not other
factors like platelet count and prothrombin level, was the
only predictive factor for postoperative liver failure, which
in our case was slightly higher than normal range (12).

Pulmonary complications caused by cirrhosis in our case
remained a challenge for perioperative recovery. DAH, one
rare but life-threatening cirrhosis related emergency, has
been reported to be associated with hematopoietic stem
cell transplantation (1-5%) (13). DAH presents with acute
alveolar infiltration, hypoxemia and progressive bloody
alveolar lavage. For patients undergoing lung resection,

Transl Cancer Res 2020;9(4):3067-3072 | http://dx.doi.org/10.21037/tcr.2020.01.65



3070

Deng et al. Case report of postoperative dah for cirrhosis patient

Figure 3 The postoperative chest CT showed patchy infiltrates scattered throughout both lungs on POD4 (A), and reexamination revealed

diminishing effusion infiltrates with areas of normal lung parenchyma on POD13 (B).

DAH is usually supposed to be the consequence of lesion
to the pulmonary microvasculature, coagulation disorders,
infections even autoimmune diseases. Tachypnoea,
hypoxemia, pyrexia and anemia are typical clinical
manifestations of DAH. Imageology studies usually reveal a
bilateral interstitial infiltration or ground glass opacification,
which spares most of the apices and peripheral parts of the
lungs (14). The diagnosis of DAH is made upon clinical,
radiological and bronchoscopy findings when necessary,
as also seen in our patient, which include acute respiratory
failure, hemoglobin sudden decline, the presence of ground
glass opacification indicating bilateral pulmonary infiltrates
and blood clots in the phlegm after coughing.

The management of DAH with concurrent respiratory
failure consists of three main ethics: supportive respiratory
treatment, a combination of antimicrobial agents, and
early rehabilitation practice. In our case, a noninvasive
ventilator was utilized to support respiration. Due to severe
lung tissue impairments after resection, microvascular
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vasodilatation and hyperemia lead to the exudation of gross
erythrocytes and plasmocytes in the alveolus, which results
in pulmonary regional hemodynamic disturbances and
ventilation-perfusion mismatches, finally developing into
fatal hypoxemia (15,16). Studies have demonstrated that
noninvasive ventilators, especially PEEPs, can improve
air exchange in DAH patients: noninvasive ventilation (I)
accelerates the flow of interstitial fluid in the alveolus into
the vascular wall through the augmentation of alveolar
pressure and interstitial hydrostatic pressure (17,18);
(IT) dilates collapsed alveoli and eliminates the need for
intrapulmonary shunt (18); (III) increases functional residual
capacity and lung compliance (19); and (IV) generally
reduces pulmonary blood flow, pulmonary hemorrhage and
ventilation-perfusion imbalance (20). Although invasive
positive pressure mechanical ventilation can achieve the
same purpose, an artificial airway needs to be established,
which will cause airway damage and increase bleeding
tendency.
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Two possible infections were cultured from sputum
culture: Klebsielln pneumoniae and Candida albicans.
Combinations of the broad-spectrum antibiotics
meropenem and voriconazole were administered to
address this problem. After several days, septicemia
gradually resolved, and we only proceeded with long-term
voriconazole per os for candidiasis.

The last, but not least important, strategy was early
rehabilitation practice. From PODI1, the patient was
encouraged to exercise respiratory function via coughing
and to promote lung recruitment, which could expel
residual blood clots in the lungs and reduce the impact of
DAH on pulmonary function.

Conclusions

In conclusion, patients with cirrhosis can both tolerate
and benefit from surgical treatment for lung cancer. Strict
perioperative analyses of patients’ liver function and
systemic status and preparations such as blood and plasma
transfusions are important for minimizing perioperative
cirrhosis-related complications. Our distinct experience with
this case suggests that cirrhosis-induced DAH should be
considered in the differential diagnosis of early pulmonary
complications after pulmonary surgery. Early diagnosis and
proper but not aggressive treatment are crucial to achieving
a favorable outcome (21).
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