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CASE 
REPORT

Massive Hemopneumothorax during Breast 
Augmentation

INTRODUCTION
Hematoma and infection are the most common complications of 
breast augmentation; however, cases of pneumothorax and hemo-
thorax are rarely reported [1,2]. However, according to Osborn and 
Stevenson [1], one-third of the members of the American Society 
of Plastic Surgery who performed breast augmentation had experi-
enced these complications at least once, and one-tenth had experi-
enced them twice or more, which shows that they are more com-
mon than generally considered. Pneumothorax and hemothorax 
should be appropriately managed because they can cause life-threat-
ening consequences, such as tamponade [3].
 The mechanism of hemopneumothorax after breast augmenta-
tion is the spontaneous intraoperative rupture of an underlying 
bleb or bulla or retrocostal bleeding due to an injury of the inter-
costal perforator artery or fascia [4]. It may also be caused by direct 
intraoperative trauma to the pleura or the lung, an injury to the 
lung parenchyma with a needle during a local injection, and high 

anesthetic ventilation pressure during general anesthesia [1].
 We experienced a case of hemopneumothorax in a patient who 
underwent submuscular breast augmentation with an inframam-
mary fold (IMF) incision. In this article, we aimed to determine 
the pathogenic mechanism and perioperative precautions suitable 
for preventing hemopneumothorax from an anatomical perspec-
tive and to emphasize the preventive measures and treatments for 
this fatal complication based on a literature review. 

CASE REPORT
A 45-year-old woman who underwent breast augmentation via the 
IMF approach at a local clinic was transferred to our hospital for 
hemopneumothorax. On physical examination, there was an inci-
sion measuring approximately 5 cm along the left IMF, and a 2×4 
cm intercostal muscle and fascial defect was observed in the sixth 
intercostal space. In addition, an area of parietal pleura was exposed 
through the defect (Fig. 1). On computed tomography (CT), mas-
sive hemopneumothorax on the left side with soft tissue emphyse-
ma was observed (Fig. 2). 
 Emergency hemostasis and chest tube drainage (CTD) insertion 
were performed by the cardiothoracic surgical team, and recon-
struction of the intercostal fascial defect was planned. Intraopera-
tively, suture materials and coagulation wounds caused by electro-
cautery were observed around the parietal pleura and endothoracic 
fascia, presumably because multiple attempts at bleeding control 
and sutures for defect coverage were made at the local clinic. The 
fascial defect was covered with a prosthesis (Gore-Tex) by the car-
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Fig. 1. An intercostal fascial defect measuring 2×4 cm was observed 
through the left inframammary fold incision, and the parietal pleura 
was exposed through the defect. 

Fig. 2. Computed tomography confirmed massive left-sided hemo-
thorax and pneumothorax. 

Fig. 3. A prosthesis (Gore-Tex) was applied to the fascial defect. 
Fig. 5. Follow-up chest X-ray 1 month postoperatively. No abnor-
malities, such as hemopneumothorax, were found.

Fig. 4. (A) Elevation of split latissimus dorsi muscle flap based on 
the descending branch of thoracodorsal vessel. (B) Transposition of 
the muscle flap over the defect.
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diothoracic surgical team, and then we transposed a latissimus dorsi 
muscle flap over the prosthesis (Fig. 3 and 4). 
 A follow-up chest X-ray at 1 month postoperatively did not show 
abnormal findings (Fig. 5). After complete healing without further 
complications in 2 months, left-sided breast augmentation was suc-
cessfully performed through the previous IMF incision (Fig. 6).

DISCUSSION
When performing submuscular breast augmentation, intercostal 
muscle injury can occur due to incorrect recognition of the surgi-
cal plane. Because the intercostal muscle is very thin, and its injury 
is closely associated with hemopneumothorax, surgeons must be 
very familiar with the anatomical position and variants of the pec-
toralis major muscle to prevent intercostal muscle injury. 
 The inferior border of the costal origin of the pectoralis major 
muscle arises in the sixth rib in 68% of individuals, in the seventh 
rib in 20%, and in the fifth rib in 12%, and the levels of origin of 
the left and right pectoralis major are different in 16% of cases. The 
level of the costal origin of the pectoralis major and the IMF level 
were the same in 61% of cases. However, the muscle origin has been 
reported to be 1 rib level higher than the IMF level in 36% of cases 
[5]. Moreover, the costal origin of the pectoralis minor muscle is 
also variable. According to a report by Anson et al. [6] that ana-
lyzed 100 cadaveric specimens, the costal origin of the pectoralis 
minor muscle was connected from the second to fifth ribs in 42% 
of cases, from the third to fifth ribs in 28.5% of cases, from the sec-
ond to fourth ribs in 15% of cases, and from the third to fourth ribs 

in 5% of cases [7]. Therefore, these anatomical differences must be 
considered during the IMF approach, and the dissection plane must 
be predicted when creating a submuscular pocket in order to iden-
tify the surgical plane accurately.
 Another factor that complicates surgery, aside from anatomical 
variants of the pectoralis muscle, is intraoperative bleeding. During 
submuscular augmentation, intercostal perforators are found in 
the area of dissection. If bleeding occurs due to injury to these in-
tercostal perforators, hemostasis is difficult due to the narrow op-
erating window. In addition, careless hemostasis by electrocautery 
may cause intercostal muscle tearing or intercostal fascial injury. 
Therefore, the surgeon must be familiar with and aware of the cours-
es of these perforators and perform meticulous bleeding control in 
order to prevent fascial injury [8]. 
 The intercostal perforator is divided into internal, medial, and 
lateral segments, and the internal and medial segments are espe-
cially likely to be affected during submuscular dissection. In a CT 
analysis of 30 women with 164 perforators, 52 perforators were in-
ternal, 37 were medial, and 75 were lateral. The internal perforators 
were located, on average, 2.57 cm from the xiphoid process on the 
X-axis and 1.42 cm on the Y-axis, while the medial perforators were 
located, on average, 8.59 cm from the xiphoid process on the X-ax-
is and 0.82 cm on the Y-axis. The lateral perforators were located, 
on average, 13.37 cm from the xiphoid process on the X-axis and 
−0.95 cm on the Y-axis [8]. Therefore, knowing this information 
before the operation can help predict the location of perforators 
during submuscular dissection, enabling the surgeon to perform a 
safe dissection. Furthermore, according to a cadaveric study by Gil-

Fig. 6. (A) Complete wound healing without complications at 2 months postoperatively. (B) Left-sided breast augmentation using a dual-plane 
pocket and 200-mL silicone implants was performed to achieve symmetry of both breasts. 
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lis et al. [9], the cutaneous perforator branches from the internal 
mammary artery at 7.0±1.4 mm away from the sternal margin. 
The cutaneous perforator of the internal thoracic artery has been 
reported to course, on average, along the second to fifth intercostal 
spaces at 20 mm farther from the midsternal line, which indicates 
that the areas within 20 mm surrounding the midsternal line in the 
second and third intercostal spaces and within 30 mm surround-
ing the midsternal line in the fourth intercostal space are designat-
ed as danger zones. In other words, dissection within these areas 
requires great attention. In particular, the perforator tends to be 
larger in the second and third intercostal spaces, and severe bleed-
ing may occur if an injury is sustained in these areas [10]. 
 In our case, considering the location of the intercostal fascial de-
fect, it is thought that the medial intercostal perforator in the sixth 
intercostal space ruptured during submuscular dissection and that 
the intercostal muscle and fascia defect may have occurred due to 
excessive and repeated attempts to perform hemostasis. Further-
more, repairing the intercostal defect with suture material probably 
aggravated the situation. Therefore, the location of perforators along 
the dissection plane must be considered and verified before sur-
gery, and caution must be taken to prevent iatrogenic injury to the 
fascia through meticulous bleeding control.
 If a small fascial laceration is discovered intraoperatively, a cath-
eter must first be inserted. Then, the fascia must be repaired using 
a purse-string or interrupted suture, and the lungs must be expand-
ed through positive pressure ventilation before removing the cath-
eter [1]. If pneumothorax or hemothorax occurs due to pleural in-
jury, as in our case, the pleural defect must be fundamentally re-
paired. However, the defect may become larger if the thin pleura is 
repaired with excessive sutures. Therefore, the pleura should be re-
paired with polyglycolic acid mesh or topical sealant, after which a 
CTD should be inserted [11]. If a fascial injury is not found intra-
operatively, but the patient presents with dyspnea or chest discom-
fort postoperatively, oxygen saturation must be evaluated and a 
chest X-ray performed. If minimal pneumothorax occurs, conser-
vative inpatient care with O2 supplementation should be consid-
ered. CTD insertion or a surgical procedure may be required for 
severe cases. 
 To prevent postoperative hemopneumothorax, accurate dissec-
tion of the submuscular pocket is mandatory. Additionally, the an-
atomical position of the main perforators that can cause bleeding 
during dissection must be considered and meticulous hemostasis 

should be performed to prevent iatrogenic intercostal muscle inju-
ry. Finally, informed consent must be obtained from the patient re-
garding the possibility of pneumothorax or hemothorax as a com-
plication of surgery, and for the timely treatment of unrecognized 
complications, the patient should be educated to visit the hospital 
immediately if dyspnea occurs postoperatively. 

PATIENT CONSENT
The patient provided written consent for the use of her images.
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