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a b s t r a c t

Arthroscopic superior capsular reconstruction is an innovative technique for the irreparable rotator cuff
tears, but spontaneous pneumothorax after surgery is very rare. The present case was a 66-year-old
female with irreparable rotator cuff tears of the right shoulder, treated with the arthroscopic shoulder
superior capsular reconstruction. The general anesthesia and operation went smoothly, but the patient
experienced stuffiness in the chest and shortness of breath after recovery from anesthesia. Thoracic CT
scans showed spontaneous pneumothorax in the right side, which was successfully treated by the
conservative treatments (oxygen therapy) according to multidisciplinary team. Prompt and accurate
early-stage diagnosis is necessary in controlling postoperative complications and standardized treatment
is the key to relieve the suffering. Spontaneous pneumothorax after arthroscopic shoulder surgery has
been rarely reported in previous literatures.

© 2022 Chinese Medical Association. Production and hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

For irreparable rotator cuff tear, arthroscopic shoulder superior
capsular reconstruction (SCR) is an advanced choice for functional
reconstruction and pain relief of the shoulder joint.1 Meanwhile,
SCR is also one of the most complicated operations in shoulder
surgery, which takes a long operation time. The complications of
arthroscopic shoulder joint surgery include neuromuscular dam-
age, infection, thromboembolic disease, fluid extravasation, etc.,
and the incidence is approximately 5.8%e9.5%.2 However, pneu-
mothorax has been rarely reported in patients who received
shoulder arthroscopy.3,4 In arthroscopic SCR cases, the complica-
tions are mostly infection, hemarthrosis, fixation failure, etc., and
because of the low possibility of complications, spontaneous
pneumothorax is easy to be ignored. How to make an early and
accurate diagnosis is essential to relieve the patient's suffering.

We described a case with spontaneous pneumothorax after
arthroscopic shoulder SCR. It indicated that spontaneous pneu-
mothorax needs to be paid full attention to as a complication after
SCR.
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Case report

A 66-year-old female was diagnosed as irreparable rotator cuff
tear. She had no history of smoking, drinking or other conditions.
The patient's preoperative chest X-ray showed negative findings
(Fig. 1). She was then treated by SCR under arthroscope. Two an-
chors (Smith and Nephew, 4.5 mm) were inserted to the great tu-
bercle of the proximal humerus, and another two anchors were
inserted to the superior glenoid. Endotracheal tube was performed
and no brachial plexus block was administered. The operation was
performed under general anesthesia. The process of anesthesia and
operation were uneventful.

Four arthroscopic portals were used, including the anterior
portal, the posterior portal, the Neviaser portal and the lateral
portal. Blood pressure, heart rhythm and pulse oxygen saturation
were stable at 3 h after surgery. The patient suffered from chest
tightness and shortness of breath after anesthesia. Arterial oxygen
saturation fluctuated between 92% e 94% with nasal oxygen, and
the flow rate of oxygen was 5 L/min. Physical examination showed
no rhonchus and moist rales, while right lung breath sounds were
weak. Subcutaneous emphysema and crepitant rales under the skin
were checked around the right side of neck and chest wall. Thoracic
CT scans were conducted. Thoracic CT scans revealed pneumo-
thorax (lung compression ratio, 10%e20%), pneumomediastinum
and subcutaneous emphysema (Fig. 2A and B). According to the
opinion of the respiratory department, conservative treatment
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Fig. 1. Preoperative chest X-ray did not show any abnormal finding.

Fig. 3. After 2 days, CT reexamination showed that pneumothorax and subcutaneous
emphysema were almost vanished.
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including oxygen therapy (via a facemask 5 L/min) and lying in bed
were performed. After 2 days, CT re-examination showed that
pneumothorax, pneumomediastinum and subcutaneous emphy-
sema almost vanished (Fig. 3). Two days later, the patient was
discharged from the hospital without chest stuffiness, shortness of
breath or any other discomfort.
Discussion

Nowadays, arthroscopic shoulder surgery has become a major
minimally invasive technique for rotator cuff tears patients. It is
widely accepted as an efficient therapy for joint functional recon-
struction around the world. Various complications after arthro-
scopic shoulder surgery have been reported, such as infection,
bleeding, postoperative pain, joint stiffness, rotator cuff retear, deep
venous thrombosis, and so on,5,6 but spontaneous pneumothorax
after surgery has been rarely reported.

Bamps et al.2 reported a 42-year-old male patient who devel-
oped an ipsilateral pneumothorax after shoulder arthroscopy.
Fig. 2. A 66-year-old female suffered from irreparable massive rotator cuff tear and under
emphysema after the arthroscopic shoulder superior capsular reconstruction surgery; (B) Sl
scans.
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Cassone et al.7 presented a case of a 60-year-old female with right-
sided facial swelling suffered from shortness of breath 3 h after a
shoulder arthroscopy and a right-sided pneumothorax. Shariyate
et al.8 reported a 61-year-old female with massive emphysema,
who developed pneumothorax following an arthroscopic rotator
cuff repair. These three cases had much in common, including no
history of pulmonary diseases and smoking, and performance of
general anesthesia without regional nerve block.

In this case, no brachial plexus block was administered. The
shoulder is close to the thorax which increases the risk of injuring
thoracic cavity when performing complex operations, such as
electric drill operating near the scapular glenoid and brachial
plexus block. Long-time operation might lead to spontaneous
pneumothorax after arthroscopic shoulder reconstruction. How-
ever, there were no reports in the literature supporting this
assumption. In this case, by reviewing the surveillance video, it
showed that there was no mistake in the electric drill during the
operation, which indicated that there was no association between
SCR and spontaneous pneumothorax.

According to previous studies, risk factors for patients with
pneumothorax included history of smoking, physical activity,
chronic obstructive pulmonary disease (COPD), asthma and air
pressure changes.9e11 Sometimes it was hard to identify the precise
causes of pneumothorax. Pressure assisted ventilation, brachial
plexus block, intubation and surgerymay be related to spontaneous
pneumothorax in arthroscopic shoulder surgery.12 In this case, the
patient had no history of smoking, COPD or asthma. We had
went shoulder superior capsular reconstruction in the arthroscopic. (A) Subcutaneous
ight pneumothorax and subcutaneous emphysema were observed through thoracic CT
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checked records and found no anesthesia complications or pul-
monary decompensation. The video of surgical procedures was
checked, and no intraoperative complication was found. For each
patient, a careful medical history including history of smoking,
pulmonary disease such as asthma, COPD and emphysema should
be recorded. And preoperative chest X-ray should also be obtained
to help identify pulmonary diseases.

Prompt and accurate early-stage diagnosis of spontaneous
pneumothorax is required. In this case, it was mostly based on the
physical examination. Subcutaneous emphysema and crepitant
rales under the skin were rapidly checked at the right side of neck
and chest wall. By palpating the skin of neck and chest wall,
crepitant rales might suggest pneumothorax, pneumomediastinum
or subcutaneous emphysema. Subsequently, relevant auxiliary in-
spection should be carried out for timely diagnosis and treatment.
Oxygen therapy is one of the effective non-surgical treatments for
spontaneous pneumothorax. Small pneumothoraces (lung
compress <20%) can be absorbed and dissipated for itself by oxygen
therapy in accordance with the American College of Chest Physi-
cians guidelines.13 The review of literature illustrated that the
resolution rate of pneumothorax was 1.25% per day without oxygen
therapy.14 Park et al.15 reported that the resolution rate was
(4.27% ± 1.97%) per day under oxygen therapy (via a nasal cannula
at 2e4 L/min). In our case, the patient suffered from small pneu-
mothoraces and was treated with oxygen therapy (5 mL/min). The
treatment was successful, but for the patient suffering from
massive emphysema and pneumothorax, a chest tube and oxygen
therapy was required. The therapy strategy of pneumothorax needs
to be flexibly changed according to the actual conditions.

In this study, spontaneous pneumothorax as a complication
after arthroscopic shoulder SCR required high attention. Prompt
and accurate diagnosis for spontaneous pneumothorax after sur-
gery is important. Basic physical examinations can help identify the
complication immediately, and conservative treatment is effective.
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