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Abstract: Pneumoscrotum is the term used to describe the presence of air within the scrotum 

and includes scrotal emphysema as well as pneumatocele. The etiology varies; in some cases, 

pneumoscrotum may be due to life-threatening disease like pneumothorax or Fournier gangrene. 

Despite this, pneumoscrotum is a rarely debated issue. We present two different cases of 

pneumoscrotum and a review of the literature. The first case report is about a 29 year old male 

patient affected by Duchenne syndrome who showed pneumoscrotum after cardiopulmonary 

resuscitation that was performed for asphyxic crisis and cardiovascular arrest. We carried out 

local puncture with an 18-gauge needle, and the pneumoscrotum was successfully solved. The 

second case report is about a 56 year old male with pneumoscrotum due to Fournier gangrene 

who underwent radical exeresis of all necrotic tissues and drainage. This is why most of the 

scrotal skin and all of the penis skin were removed; as a result, the testicles, epididymis, and 

cavernosa corpora were externalized. On postoperative day one, the patient was feverless and 

underwent hyperbaric chamber therapy. No postoperative complications occurred. Accurate 

evaluation of the pneumoscrotum is always needed. Despite the benign course of most of the 

clinically evident pneumoscrotum cases, this condition should never be underestimated.

Keywords: cardiopulmonary resuscitation, Fournier gangrene, pneumoscrotum, spontaneous 

causes, traumatic causes

Introduction
Pneumoscrotum is the term used to describe the presence of air within the scrotum. 

The incidence of pneumoscrotum is not clear, and probably the real incidence is 

underestimated because the condition is often not reported. Pneumoscrotum includes 

scrotal emphysema as well as pneumatocele. Scrotal emphysema is palpable and 

typically shows clinical signs such as swelling of the scrotum and palpable crepitus. 

Pneumatocele is not palpable because the air is present within the tunica vaginalis of 

the testicle.1 Intrascrotal gas may not manifest as crepitus or as classic subcutaneous 

emphysema but more often may appear as diffuse swelling and, eventually, edema. 

The lack of subcutaneous emphysema in pneumoscrotum may be due to gas tracking 

along the transversalis fascia, which forms the innermost layer of the covering of the 

spermatic cord.2 The etiologies vary; in some cases pneumoscrotum may be due to a 

life-threatening disease, such as pneumothorax or Fournier gangrene (FG). Despite 

this, pneumoscrotum is a rarely debated issue. We present two different cases of 

pneumoscrotum and a review of the literature.

Case 1 presentation
A 29 year old male affected by Duchenne syndrome with mild left systolic dysfunc-

tion and chronical respiratory distress arrived on trans-tracheostomic jet-ventilation 
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(continuous positive airway pressure [CPAP]: inspiratory 

pressure [PI] 20 cm H
2
O; positive end-expiratory pressure 

[PEEP] 3 cm H
2
O; breathing rate [BR] 13 breaths/minute; 

inspiratory time [TI] 1–2 seconds) and was admitted to our 

emergency room for cyanosis, asphyxic crisis, and cardiovas-

cular arrest due to the obstruction of the tracheostomic tube 

by necrotic tissue after home care substitution. The patient 

underwent cardiopulmonary resuscitation with success. After 

this maneuver, pneumoscrotum occurred. At the time of the 

clinical examination, massive subcutaneous emphysema had 

spread through the anterior wall of the abdomen to the scro-

tum, where pneumoscrotum was evident. An electrocardio-

gram taken after the resuscitation showed sinusal tachycardia 

with aspecific abnormalities of the repolarizing phase. The 

high resolution X-ray computed tomography scan of the chest 

showed a marked ectasia of the trachea, in correspondence 

with the endotracheal tube, with thin fluid level in the context; 

a basal pneumothorax on the left base with major thickness 

of 28 mm and a secondary 7 mm flap of apical pneumothorax 

on the right side were also highlighted. Apical emphysema-

tous blebs of the left lung and scar tissue were also present. 

Pneumoperitoneum was evident. A flap allowed air to diffuse 

through the abdominal wall to the scrotum bilaterally; this 

resulted in pneumo scrotum (Figure 1). We carried out local 

puncture with an 18-gauge needle, and the pneumoscrotum 

was successfully resolved. The patient died 2 days after the 

resuscitation from acute respiratory distress syndrome due 

to the progression of the Duchenne syndrome.

Case 2 presentation
A 56 year old male patient was referred to the emergency 

room of our hospital with a fever (39°C), scrotal swelling, 

necrotic areas of the scrotum, and penis skin swelling from 

necrosis. During a clinical exam, it was discovered that an 

irreducible, bilateral, tension pneumoscrotum associated 

with edema of the scrotum and the penis had developed. The 

patient did not report pain. The patient was also affected by 

severe diabetes mellitus with poor medical control due to 

the patient’s low compliance. Cultural specimens of blood, 

urine, and dermal surfaces were collected, and the blood was 

analyzed. The leucocyte count was 14.29×103/mm3; 87% of 

the leukocytes were neutrophils and 2.9% were basophils.  

The concentration of hemoglobin was 8.9 g/dL, and the con-

centration of glucose was 247 mg/dL. Sodium was 134 mEq/L. 

Serum creatinine was 2.24 mg/dL with an estimated glom-

erular filtration rate of 32.36 mL/min. Inflammation mark-

ers were collected, too. The erythrocyte sedimentation 

rate was 120 mm/h. The concentration of pseudocolinesterase 

was 4,187 units/L, and the concentration of procalcitonine 

was 13.79 ng/mL. The C-reactive protein concentration was  

30.23 mg/dL. The cultural specimen of urine was negative. 

The specimen of the dermal surface was positive for 

Staphylococcus warneri. The diagnosis of FG was done, 

and 6 hours later the patient underwent surgical toilet with 

antibiotic therapy including trimethoprim–sulfamethoxazole, 

meropenem, tigecycline, and an antimycotic prophylaxis with 

micafungin (Figure 2). We performed radical debriding of 

all necrotic tissues and drained the pus. For this purpose, the 

most of scrotal skin and all of the penis skin were removed; 

this procedure externalized the testicles, epididymis, and 

cavernosa corpora (Figure 3). A second procedure within 

48 hours was not necessary because of the adequacy of the 

initial debridement. On the first postoperative day, the fever 

disappeared, and the patient was transferred to another hos-

pital in order to undergo hyperbaric chamber therapy. No 

postoperative complications occurred. After 1 month, the 

patient was in good health without progression of necrotic 

areas or signs of local or systemic infection. As of this 

writing, the patient is undergoing reconstructive surgery of 

the scrotum wall. Written informed consent was obtained 

from this patient for the publication of this case report and 

the accompanying images.

Discussion
The most common causes of pneumoscrotum include traumatic 

factors, such as thoracic trauma, and iatrogenic factors, such 

as the colonic perforation after endoscopic polypectomy. 
Figure 1 Computed tomography scans of pneumoscrotum in the patient in case report 1.
Note: The arrows show the air-path of the pneumoscrotum.
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Pneumoscrotum is also due to spontaneous causes including 

spontaneous pneumothorax, perforation of hollow abdominal 

organs, and gas-producing bacterial infections.2 Three physio-

pathological mechanisms may explain pneumoscrotum. One is 

that the infection could be caused by gas-producing bacteria, 

which cause the diffusion of air through the subcutaneous 

tissues (eg, FG) or the direct access of the air to the scrotum. 

Another mechanism could include the presence of an air layer 

in the abdominal hollow; this air could spread by diffusion 

through the fascial planes or across different peritoneal defects 

into the scrotum. An embryological defect of the processus 

vaginalis is present in 15%–30% of the male adults and in 60% 

of the infants. This anatomy is generally the result of visceral 

perforations either in a case of spontaneous perforation due 

to infections or in a case of iatrogenic perforation. Colonic 

perforation secondary to operative colonoscopy is uncommon, 

and its reported incidence range is 0.073%–2.14%.3,4 The third 

possible mechanism is the air spreading from the lungs due 

to pneumothorax, pneumomediastinum, or thoracic traumas. 

In the case of pneumothorax, the air disseminates through 

Camper’s fascia and Scarpa’s fascia up to the scrotum via a 

connective tissue across the abdominal segments. The super-

ficial and deep fascial planes of the Camper’s and Scarpa’s 

fascia are distinct in the abdomen but fuse at the corona of 

the penis, where they form the Colles fascia; even in the 

testicles, they blend together and generate the Dartos’ fascia. 

Pneumomediastinum, too, may cause air to spread through 

periesophageal and periaortic fascial planes and then to the 

diaphragmatic hiatus, where air is allowed direct access into 

the perinephric space and can cause pneumoretroperitoneum. 

The air can diffuse through the inguinal canal and along 

the spermatic fascia to the scrotum. Lastly, the sternocostal 

margin of the diaphragm may allow the diffusion of an air 

layer to the abdominal hollow and pelvis through direct com-

munication. The first case of pneumoscrotum was described 

in 1912 after a nephrostomy.5 Until now, few cases have been 

reported to be caused by pathological, traumatic, or iatrogenic 

processes. A systematic bibliographic research from January 

1972 until December 2013 was conducted in PubMed and 

Scopus. Two authors (GC, FB) independently performed 

online bibliographic searches in order to identify titles and 

abstracts of interest. Full texts of relevant articles were further 

assessed for inclusion in this study. In this way we included 

58 articles. To our knowledge, 59 cases of pneumoscrotum 

were described (Table 1). Traumatic and iatrogenic causes 

accounted for 66% of all pneumoscrotum cases (39 cases out 

of 58 total). Spontaneous causes accounted for 29% (17 of 58), 

and the reasons for the remaining 5% (3 of 58) of the reviewed 

cases are unknown (Figure 4). By themselves, the endoscopic 

colonic procedures and the abdominal endo scopy accounted 

for 32% (13 of 39) of all the reported cases of pneumoscrotum 

caused by iatrogenic complications. Laparotomic surgery 

accounted for 15% (6/39), and blunt chest trauma accounts 

for 13% (5/39) of all of the traumatic or iatrogenic cases. 

Chest drainage insertion affected 10% (4/39) of these cases, 

while thoracic surgery, laparoscopic surgery, and assisted or 

jet ventilation each account for 8% (3/39). Only one case of 

Figure 2 Necrotic tissues of the patient in case report 2.

Figure 3 For the patient in the second case report, most of the scrotal skin and 
all of the penis skin were removed; this externalized the testes, epididymides, and 
cavernosa corpora. 
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Table 1 The 59 reported cases of pneumoscrotum from the literature search

Author Age Year Cause Traumatic Spontaneous

1 Lostoridis et al6 82 2013 Blunt chest trauma X
2 Khan and Narasimhan7 0 2012 enterocolitis X
3 Boumans et al8 65 2012 Cholangiography X
4 Wilson et al9 46 2012 Jet ventilation X
5 Netsch et al10 59 2012 Long term ventilation X
6 Hill et al11 81 2012 Jejunum perforation X
7 Cakmak et al12 70 2011 Colonoscopy X
8 silák et al13 2011 eRCP X
9 Khan and akhtar14 0 2010 abdominal perforation X
10 Patel and Barnacle15 12 2011 abdominal perforation X
11 su et al16 44 2011 Blunt chest trauma X
12 Toro et al17 17 2010 Perforated peptic ulcer X
13 akdogan et al18 66 2010 Flexible rectosigmoidoscopy X
14 Heiner et al19 16 2009 Blunt chest trauma X
15 De’ath20 N/a 2008 sigmoid diverticulum perforation X
16 simaioforidis et al21 22 2008 Traumatic pneumothorax X
17 Di Capua sacoto et al22 2008 Bilateral tension pneumotorax X
18 Das and Tappouni23 55 2007 Duodenal ulcer perforation X
19 singh and Thakur24 81 2008 Colonoscopic polypectomy X
20 Yang et al25 66 2007 Colonic perforation X
21 Graepler et al26 65 2007 Colonoscopic polypectomy X
22 Casey and al-Dousari27 2006 Multiple chest drain insertion X
23 Fu et al28 52 2005 Colonoscopy X
24 Martínez-Ordaz et al29 2005 Colonic surgery X
25 Mazraany et al30 2004 Laparotomic gastrostomy X
26 Golpe Gómez et al31 2002 Chest trocar insertion X
27 Kono et al32 2002 Chest drainage insertion X
28 Koh and sheu33 0 2002 intestinal atresia X
29 sy et al34 2 2001 Necrotizing fasciitis X
30 aslan et al35 0 1999 Gastric perforation X
31 Katkhouda et al36 N/a 1999 Laparoscopic herniorrhaphy X
32 Trübel et al37 0 1998 Tension pneumothorax X
33 Raudat et al38 53 1996 Pulmonary resection X
34 stavem and Høivik39 1996 Tension pneumothorax X
35 Di Vita et al40 1996 Laparoscopic abdominal procedure X
36 Tan et al41 1995 Laparoscopic varicocelectomy X
37 Wakabayashi and Bush42 1994 Blunt chest trauma X
38 Heimbach et al43 1993 Thoracic surgery X
39 Firman et al1 79 1993 Fournier gangrene X
40 Hasel et al44 1993 Cholecystectomy X
41 Watson et al45 1992 Two unknown cases N/a N/a
42 Coppes et al46 0 1991 Meckel’s diverticulum perforation X
43 Millmond and Goldman47 1991 Chest drainage insertion X
44 Menzies et al48 1991 Cardiopulmonary resuscitation X
45 Klimach et al49 1990 endoscopic sphinterectomy X
46 Garcia and Markowitz50 1987 Gastric perforation X
47 Zikrillaev and Zikrillaev51 1985 Kidney surgery X
48 Redman and Pahls52 1985 Tracheal intubation X
49 Humphreys et al53 1984 Colonoscopy X
50 andreani and Buffet54 1984 Colonoscopic polypectomy X
51 Bray55 1982 Pneumoperitoneum X
52 Fishman and Goldman56 1981 Colonoscopy X
53 engelhard et al57 5 1981 Percutaneous liver biopsy X
54 Christenson et al58 1980 Peritoneoscopy X
55 archer59 1974 surgical thoracic emphysema X
56 Williams and simmons60 1974 Perinephric abscess X
57 Castellanos et al61 1973 Unknown N/a N/a
58 Dencker62 1972 Colonic anastomotic leakage X

Abbreviations: N/a, not assessed; eRCP, endoscopic retrograde cholangiopancreatography.
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Figure 4 Etiopathogenetic classification and incidence of pneumoscrotum. 

pneumoscrotum secondary to percutaneous liver biopsy was 

reported, which amounted to 3% in our series (Figure 5). The 

first case that we described is the second case of pneumoscro-

tum secondary to cardiopulmonary resuscitation reported in 

literature. In our case, the pneumothorax caused by the chest 

compression resulted in air diffusing via a flap through the 

abdominal wall to the scrotum bilaterally, as shown by the 

arrows in Figure 1. High quality chest compression has been 

emphasized to improve the survival of patients with cardiac 

arrest, and various skeletal injuries were reported. Rib frac-

tures and sternal fractures were the most common skeletal 

injuries; rib fractures account for 13%–97% of these injuries, 

Figure 5 Causes of traumatic pneumoscrotum.

and sternal fractures for 1%–43%.6–8 Vertebral fractures have 

been seen less frequently. Pulmonary complications such 

as hemothorax, pneumothorax, and pneumomediastinum 

are infrequent but also possible. In this case, a conservative 

approach was carried out, and the pneumoscrotum was finally 

resolved. Spontaneous pneumoscrotum is reported less often 

in literature than is traumatic pneumoscrotum. In our series, 

17 cases due to spontaneous causes were described. Of these, 

46% (8/17) were due to gastroenteric perforation. Newborns 

presented a high incidence of pneumoscrotum due to gastric 

and bowel perforation. The causes were various: congestion 

of the bowel wall secondary to aspyhxia or septicemia, trauma 

coincident with delivery, excessive gastric acidity, direct or 

indirect mechanical injury from gavage tubes or resuscitation 

maneuver, congenital mural defects of the gastroenteric tract, 

meconium stasis, rupture of a diverticulum, and coincident 

central nervous system abnormalities (Figure 6). Although 

speculation concerning the precise etiology of these perfora-

tions is intriguing, it is of far less importance than early rec-

ognition of the condition and early and appropriate treatment. 

Tension pneumothorax accounted for 18% (3/17) of all cases of 

reported spontaneous pneumoscrotum. Tension pneumothorax 

preferably affects young adults; the incidence of pneumothorax 

is 0.16% among the entire perinatal population. Therefore, it is 

worth considering that spontaneous pneumoscrotum is more 

common among newborns, among whom the incidence of gas-

trointestinal infection presenting as necrotizing enterocolitis 

accounted for 12% (2/17) of the spontaneous pneumoscrotum 

cases in the literature. Necrotizing enterocolitis is the most 

common gastrointestinal emergency and is the reason for 

Figure 6 Causes of spontaneous pneumoscrotum.
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hypoxia, and bacterial colonization.10

Other rare conditions that may occur with pneumoscro-

tum are the perinephric abscess, the complication of intes-

tinal atresia, and the rare necrotizing fasciitis; each of these 

represented 6% of the spontaneous pneumoscrotum cases in 

our review because there was only one case of each described 

in our literature search. In our bibliographic research, we 

found only case reports because no other types of studies on 

spontaneous pneumoscrotum were available. Furthermore, 

there are no standardized methods to quantify the grades 

of the pneumoscrotum cases that are reported. We feel that 

pneumoscrotum is an underestimated issue; nevertheless, it 

is often a clinical sign of a life-threatening disease. FG was 

described in 6% (1/17) of the reported spontaneous pneu-

moscrotum cases. However, FG is a rare condition; it has an 

incidence of 1.6 cases per 100,000 males per year (0.02% 

of hospitals admissions). The mean age of patients with FG 

is 50.9 years with a major difference in incidence between 
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The mortality rate varies from 0% to 88% and depends on 

the severity of FG at the time of diagnosis. A diagnosis of 

FG is clinical, but blood analysis and radiological exami-

nations may be helpful in establishing the severity and in 

identifying the extent of the necrotic process. In our second 

case, pneumoscrotum was a sequela of the bacterial infection. 

The management of FG was consistent with the diagnostic 

and therapeutic strategies reported in recent literature.11,12 

Prompt diagnosis and an aggressive surgical debridement 

with hyperbaric oxygen therapy and broad-spectrum antibi-

otic combinations guarantee the best outcome. 

Conclusion
In cases of pneumoscrotum, correct evaluation is needed. Some 

conditions such as torsion, neoplasms, epididymitis and orchi-

tis, hydrocele, spermatocele, hematocele, hernia, and urine 

extravasation must be considered. Despite the benign course of 

most of the clinically evident pneumoscrotum cases, this condi-

tion should never be underestimated. A careful medical history 
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history of spontaneous pneumothorax, and recent endoscopic 

procedures is strongly suggested. Surgical puncture can be 

considered only if a correct diagnosis has been made.
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