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Robot-assisted surgery for spontaneous pneumothorax due to
pneumocystis jirovecii pneumonia
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Abstract

Opportunistic infections, like Pneumocystis Jirovecii
Pneumonia (PJP), in a patient with HIV has devastating out-
comes if not properly treated, as the development of a spon-
taneous pneumothorax is a complication that is difficult to
manage. This case report highlights the clinical presentation
of a patient with PJP secondary to HIV with a spontaneous
pneumothorax and the management algorithm to provide
the best care and the feasibility of minimally invasive sur-
gery as a safe and effective option.

Case

A 59-year-old woman with a history of HIV was admitted to
an outside hospital for almost a month for workup of shortness
of breath, hypoxia, and fevers. She had acute hypoxic respira-
tory failure due to PJP complicated by a large spontaneous right
pneumothorax, which was first managed non-operatively with
a pigtail catheter. She had a persistent pneumothorax with a
large air leak despite placement of the chest tube on suction,
raising concern for a Bronchopleural Fistula (BPF). Thoracic
surgery was initially consulted at the outside facility for surgi-
cal management of the BPF; however, the patient was deemed
not a candidate for pleurodesis or VATS intervention due to the
high mortality risk associated with patients with a pneumo-
thorax secondary to PJP. She was transferred to our facility for
consideration of Endobronchial Valve (EBV) placement by Inter-
ventional Pulmonology for management of the BPF. However,
during the bronchoscopy it was discovered that her anatomy
was not amenable to the placement of EBVs as Interventional
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Pulmonology was unable to isolate the locus of the BPF. Tho-
racic surgery was consulted for surgical management. On exam,
she had a large air leak from the chest tube. Imaging was nota-
ble for diffuse cystic lung disease with a large right middle lobe
cyst, which was the suspected rupture site (Figure 1). The deci-
sion was made to go to the operating room for robot-assisted
wedge resection and pleurodesis. Intraoperative findings were
significant for dense fibrotic cystic lung disease with firm nod-
ules and the large, ruptured cyst on the medial inferior portion
of the right middle lobe as the site of the fistula (Figure 2). The
cyst was resected with a stapler. A submersion leak test was
performed, which was negative for leaks, and mechanical and
chemical pleurodesis were completed. Please see the attached
video of the operation. A chest tube was placed at the end of
the case, which was removed 72 hours later without evidence
of reaccumulation of the pneumothorax. The remainder of the
hospital stay was uncomplicated.
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Comment

The opportunistic infection pneumocystis jirovecii is the lead-
ing cause of secondary pneumothoraces in patients with HIV
with an incidence around 35% [1-3]. The subset of patients with
spontaneous pneumothoraces with HIV and PJP were more dif-
ficult to treat and had worse outcomes than patients with spon-
taneous pneumothoraces and HIV without PJP [2,4]. Ingram et
al reports 50% mortality in patients with pneumothorax and PJP
compared to 25% in patients who did not have PJP [2].

The pathogenesis is postulated to be secondary to rupture of
subpleural cavities due to cystic lung disease and emphysema-
tous blebs from the underlying infection, which makes the lung
parenchyma friable and not amenable to traditional forms of
therapy, as the lung will fail to expand leaving a persistent air leak

[1,3-6]. Alveolar-pleural fistulas also develop as a complication
of the infection, contributing to the reaccumulation of the pneu-
mothorax after failed non-operative treatment attempts [6].

A stepwise approach is implemented to manage pneumo-
thoraces in patients with HIV and PJP, starting with thoracosto-
my tubes and progressing to bedside pleurodesis and Heimlich
valves, which requires a re-expanded lung for pleural apposi-
tion [1,2]. An additional form of treatment is EBVs, which is
effective in patients who develop alveolo-pleural fistulas sec-
ondary to PJP [6]. It is important that the patient’s anatomy is
amenable to this form of treatment. More invasive procedures
such as VATS resection of blebs with pleurodesis, pleurectomy,
and open surgical resection are also options [1,2]. Surgical in-
tervention was the least utilized form of treatment in the litera-
ture with surgery performed in less than 3% of the cases [1,2].

-

Figure 1: Pre-admission chest CT scan showing diffuse cystic lung disease with large right middle lobe cyst as the suspected site o
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f rupture.

Figure 2: Intraoperative findings of large ruptured right middle lobe
cyst.

Conclusion

Identifying patients with HIV and PJP who develop a pneu-
mothorax is imperative due to the increased morbidity and
mortality associated with the combination of these disease
processes, in addition to the financial burden associated with
utilization of resources to devise an effective treatment plan.
This case reports highlights an underutilized treatment strategy
for this select group of patients that will not only ameliorate
the issue, but also decrease the cost burden associated with
prolonged hospital stays. To our knowledge, we report the first
case of robot-assisted resection and pleurodesis to manage this
complex condition and have shown that it is a safe and effective
option.
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