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CASE REPORT

Pneumonia, Multiple Pulmonary Infarction
and Abscess Caused by a Bamboo Stick
Accidentally Piercing into Chest: a Case
Misdiagnosed as Pulmonary Tuberculosis
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Abstract Computed tomography (CT) examination is the major measure for detecting and diagnosis of foreign
bodies in human body. Although CT has high sensitivity in diagnosis of foreign body, some interference factors
may still lead to missed diagnosis or misdiagnosis. Here we report a rare case that a bamboo stick accidentally
pierced into the left chest of a young man who was drunk and unware of this hurt. The patient experienced
cough, chest pain, fever, hemoptysis, and was misdiagnosed as primary and secondary tuberculosis based on chest
CT examinations at a local hospital, although no tubercular bacillus detected by sputum smear. He subsequently
received anti-tuberculous treatments in the following three years, but no improvement of his symptoms was
observed. Until one month before his death, the bamboo stick was detected by spiral CT examination as well
as three-dimensional image reconstruction at another hospital. Postmortem examination revealed pneumonia,
pulmonary infarction, and abscess as the causes of his death. We analyze the potential reasons of misdiagnosis in
this case, aiming to provide reference for the diagnosis and treatment of pulmonary inflammation associated with

foreign body in the future.
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NEUMONIA is one of lethal respiratory dis-

eases, and it usually includes primary and

secondary etiologies. Foreign bodies which

lead to pneumonia are often aspirated into
bronchi by accident. If foreign bodies are detected and
removed in time, secondary infection could be pre-
vented or better controlled. The shape, texture, and
location of foreign bodies may affect the timeliness and
accuracy of diagnosis.!"?! In this case, a bamboo stick
pierced into lung accidentally and caused a serious
lethal pneumonia, pulmonary infarction, and abscess,
but was misdiagnosed and treated as primary and sec-
ondary tuberculosis for three years.

CASE DESCRIPTION

Case history

In June 2015, during several people fighting each
other after excessive alcohol drinking at midnight, a
bamboo stick for grill was stabbed into the back of a
21-year-old young man by accident. The victim did not
recognize this hurt and never told others, even when
he went to see doctors for cough, chest pain, fever,
hemoptysis afterwards. The victim was hospitalized
for several times in a local hospital. CT examinations
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were performed, and the victim was diagnosed as pri-
mary tuberculosis and secondary tuberculosis of lungs,
although no tubercular bacillus detected by sputum
smear examination then. Subsequently, he took an-
tituberculosis therapy for about three years. During
this period, he went to see doctors at another two
hospitals. In June 2018, advanced spiral CT scan and
three-dimensional image reconstruction at a provincial
hospital revealed a straight, string-like shadow in his
left chest (Figure 1). In addition, plenty citrate bacil-
lus were detected by bacterial culture of blood, indicat-
ing the diagnosis of foreign body of bamboo stick in-
stead of pulmonary tuberculosis. Although the patient
suffered from repeated pneumonia and progressive
heart failure, he concerned about the expenses of hos-
pitalization and declined to take further treatments. He
died at home one month later after being unable to eat
for days.

Postmortem examination

As the death of the victim was suspected for inten-
tional injury, and the time period from injury to death
was long, during which medical interventions were in-
volved, systematic autopsy was carried out to establish
the causes of death.

Figure 1. Imaging findings of series chest CT examinations of a young man with a bamboo stick in the left chest

(A) CT image at a local hospital 14 months after the hurt, and primary complex of lung was diagnosed. (B) CT image at
the second hospital 35 months after the hurt shows a straight string-like shadow which was suspected for foreign body in
chest. (C-F) CT images and 3D reconstructed images at a provincial hospital 3 days after the second CT examination. The
yellow arrow indicates a pulmonary artery aneurysm caused by the tip of bamboo stick piercing into the pulmonary artery

intima. The red arrows indicate the bamboo stick.
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The body looked very thin and in malnutrition.
There was no obvious scar on the skin of left back
where the bamboo stick was pierced. Partial fibrous ad-
hesion with a scope of 7.0 cm x 6.0 cm was found be-
tween left lung and chest wall beside spine, and there
was a circle inward concave in center of adhesion area
of the lung surface. In transections of left lung, a bro-
ken bamboo stick, with a diameter of 0.3 cm, was ob-
served. The stick was inserted from the superior seg-
ment of left inferior lobe S6 (near interlobular fissure)
and passed through the apical-posterior segment left
superior lobe S1-2(Figure 2A). The stick then pierced
through the wall of left pulmonary artery and entered
pulmonary artery cavity. The stick tip arrived at 1.5 cm
away from pulmonary artery valve, where endarterium
was ruptured in a scope of 1.5 cm x 1.0 cm, with 0.7
cm diameter arterial wall bulging outward. The total
length of the broken bamboo stick in chest was 10.3
cm, of which 4.8 cm in left lung and left pulmonary
artery wall, and 5.5 cm in pulmonary artery lumen.
Consolidation of lungs was observed bilaterally. There
were multiple different sized abscess cavities in the
apex and the posterior segments of bilateral lungs, of
which the largest diameter was 1.5 cm. The abscesses
were completely fibrous enveloped, with yellow necrot-
ic pus inside (Figure 2B). The lymph nodes at bilateral
hilus pulmonis enlarged remarkably. Multiple cauliflow-
er-like neoplasms in different sizes were observed on
the surface of pulmonary artery valves, valve edge and
pulmonary artery intima. The right ventricle was obvi-
ously dilated. The thickness of right ventricular muscle
was 0.5 cm, and the thickness of ventricular septum
was 1.2 cm.

Histopathological findings: pulmonary abscesses
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with fibrous envelope scattered. Some sporadic pulmo-
nary infarction focuses were accompanied with throm-
bosis in branches of pulmonary artery. Some infarction
focuses were coagulation necrosis (Figure 2C). Pneu-
monia was recognized primarily based on extensive
fiber and inflammatory cell infiltration in pulmonary
alveoli. Pulmonary interstitial fibrosis and congestion
were observed widely in both lungs. Thrombi accom-
panied with colonies and pus were observed on the
surface of pulmonary artery and pulmonary valve. The
pleura were thickened with infiltration of a large num-
ber of inflammatory cells.

Analysis of cause of death

Based on the findings of postmortem examination,
we suspect that the thrombosis on pulmonary valve,
thrombi in pulmonary artery branches, pulmonary
infarction, and abscesses could be the consequences
of the bamboo stick, a foreign body, piercing into the
pulmonary artery repeatedly. The formation of vege-
tation-like neoplasm (thrombus, pus and infection)
on pulmonary valve led to incomplete closure of pul-
monary artery valves, which could result in increased
post load of right ventricle, right heart expansion, and
even right heart failure. The chronic right heart failure
might lead to gastrointestinal congestion, apositia, and
malnutrition. In conclusion, the victim died of multi-
ple organ dysfunctions caused by pulmonary throm-
bosis, infarction, infection, right heart failure, and
malnutrition.

DISCUSSION

Although the bamboo stick in the current reported

e . i
Figure 2. Gross anatomic and histopathological photographs of a 24-year-old man with a bamboo stick perciing into left chest

(A) Pulmonary artery and right ventricle. Broken bamboo stick (solid arrow) and cauliflower-like neoplasms (hollow arrow)

on the surface of pulmonary valves. (B) Pulmonary abscesses (solid arrows) scattered in pulmonary tissues of bilateral
superior lobes. (C) Pulmonary infarction. Coagulation necrosis of pulmonary tissues (solid arrow), and the necrosis of fiber
and inflammatory cell were extensively seen in pulmonary alveoli (HE staining, x100).
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case inserted into left chest of the victim did not di-
rectly have lethal impact on pulmonary function, ulti-
mately the death was caused by secondary diseases,
of which the pathophysiological progresses might lie in
the following aspects.

First, pneumonic pathogens could colonize in the
wound track or hide in the bamboo stick, and evade
the functions of immune and antibiotics killing, caus-
ing repetitive bacterial infections. Second, the bamboo
stick led to incomplete closure of pulmonary artery
valves, resulting in right ventricular heart failure and
malnutrition. Besides, the victim’s pneumonia was
mainly caused by citrobacter, a opportunistic patho-
gen, of which the infection often happened in malnutri-
tional patients. Third, the long-term use of antibiotics
led to drug resistance and dysbacteriosis, which could
be also a cause of opportunistic infection.”™ Forth, the
thrombosis on pulmonary valves and thrombi in pul-
monary artery branches repeatedly caused pulmonary
infarction and abscess. Although the bamboo stick
inserted into lung did not have direct lethal impact on
pulmonary function, the secondary pulmonary throm-
bosis, infarction, infection, right heart failure, and mal-
nutrition ultimately caused the death.

There are some reasons for the misdiagnosis of
the victim as pulmonary tuberculosis in this case.

Firstly, the bamboo stick was not timely detected
as a foreign body soon after the injury. It was reported
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that CT examination is more useful in the early stage
of bamboo foreign body injury. ® In the current case,
the victim took CT examination 14 months after the
injury, when pulmonary inflammation around the bam-
boo stick might have similar density to the bamboo
itself. Besides, the slice thickness of the CT imaging
acquisition protocol used at local hospital was 20 mm.
The partial volume effects probably had concealed the
density contrast and thus the contour of the bamboo
stick.

On the other hand, the CT findings of the chronic
inflammation beside fissure of entrance, the pulmo-
nary fibrous hyperplasia around the bamboo stick,
and the enlargment of hilar lymph nodes mimicked
the characteristic CT findings of primary complex (pri-
mary pulmonary tuberculosis). The CT findings of pul-
monary infarction were similar to miliary tuberculosis,
and that of pulmonary abscesses in lung apex were
similar to cavitary pulmonary tuberculosis. The pa-
thologies caused by the bamboo stick in this case as
well as that of the primary and secondary pulmonary
tuberculosis are illustrated and compared in Figure 3.

In addition, some coincident events also con-
tributed to the misdiagnosis. Firstly, the victim didn't
recognize the hurt by bamboo stick for being drunk too
much and did not know the bamboo stick was stuck in
his body. Secondly, due to irregular use of anti-tuber-
culosis drugs, the symptoms of pulmonary infarction

Pathologies caused by bamboo stick

Pulmonary tuberculosis

Figure 3. Illustration of the pathologies of the current case and pulmonary tuberculosis in terms of the similarities in CT

manifestations

(a) The cavity of lung abscesses is similar to the cavitary pulmonary tuberculosis; (b) the fibrous hyperplasia on the lung
surface punctured with the bamboo stick is similar to the tuberculous lesion on the lung surface; (c) the bamboo stick (shown
in red) formed a wound track, being similar to the inflamed lymphatic vessels of tuberculosis; (d) enlarged lymph nodes at
bilateral hilus pulmonis are similar to hilar lymphadenopathy of tuberculosis; (e€) multiple pulmonary infarcts resemble mil-

iary lesions of tuberculosis.
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happened many times, which were easily misinterpret-
ed as relapsing of tuberculosis.

When a foreign body is inhaled or punctured into
the lungs, and develops a local inflammation, the CT
imaging finding of inflammation may blur the foreign
body, resulting in misdiagnosis. Clinically, the imag-
ing diagnosis of pulmonary foreign body may largely
depend on the reported medical history to doctors,
which helps to select suitable imaging methods and
to interpret some special imaging signs correctly. It
has to be noted that doctors’ professional abilities at
the local hospital were not strong enough for differ-
ential diagnosis in the rare condition. By the current
case report, we hope to throw some insight into the
diagnosis and treatment of pulmonary inflammation
associated with foreign bodies. It is necessary to car-
ry out training on optimizing CT scan protocol based
on patient’s history of present illness, as well as to
improve competences of local care service providers
in radiological diagnosis.
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