
Introduction 

Scrotal swelling is common among neonates and infants; however, 
its etiology varies. Most of these diseases, such as hydroceles, do 
not require prompt treatment [1]. One rare cause of scrotal swell-
ing is scrotal pyocele, which is also very rare in neonates and in-
fants. Scrotal pyocele should be treated immediately, and when 
treatments fail, orchiectomy may be required [2]. 

There are various etiologies of scrotal pyocele in infants. In pa-
tients with peritonitis due to gastrointestinal perforation, the 
spread of infection or inflammatory material from the intraperito-
neal cavity through a patent processus vaginalis could be causative 
[3]. Herein, we report three cases of scrotal pyocele related to peri-
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tonitis due to gastrointestinal perforation in neonates and present a 
brief literature review. 

Cases 

Ethical statements: This study was approved by the Institu-
tional Review Board (IRB) of Pusan National University 
Yangsan Hospital (IRB No: 05-5021-198), and the require-
ment for informed consent from the patients was waived by 
the IRB.

The patients’ characteristics are summarized in Table 1. 
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1. Case 1 
A 5-day-old male neonate was transferred to our neonatal intensive 
care unit due to necrotizing enterocolitis. He was born at 38 weeks 
and 5 days of gestation via normal vaginal delivery, weighing 3,360 
g. Before the transfer, his oral intake was poor, he was vomiting 
bile-colored contents, and his abdomen was distended. An emer-
gent exploratory laparotomy was performed after an infantogram 
revealed pneumoperitoneum. A gastric perforation from the fun-
dus to the mid-body along the lesser curvature was observed, and 
primary closure was performed. Right scrotal swelling and fever 
(up to 37.4°C) were noted 4 days after the surgery. Serum C-reac-
tive protein (CRP) level was high at 5.08 mg/dL (range, < 0.5 mg/
dL); other laboratory findings were within normal limits. Ultraso-
nography revealed complex fluid collection in the right scrotum, 
accompanied by multiple amorphous calcifications (Fig. 1). Vascu-
lar flow between the right testis and spermatic cord was preserved. 
With an inguinal incision, high ligation of the patent processus vag-
inalis, and irrigation and drainage of the abscess were performed. 
Intravenous cefotaxime was injected. Because the swelling and red-
ness of the scrotum persisted, we recognized a remnant abscess. 
Thus, 2 weeks later, we performed an additional scrotal incision 
and drainage due to the remnant abscess. After the second opera-
tion, intravenous cefotaxime was administered for 2 more weeks. 
Three weeks after the second incision and drainage, the patient 
was discharged without any other problems. Follow-up ultrasound 
examination after 6 months revealed no abnormal findings in the 
testes and scrotum. 

2. Case 2 
A male neonate, born at 37 weeks and 1 day of gestation via nor-
mal vaginal delivery, weighing 3,290 g, was referred due to abdomi-
nal distension and scrotal swelling (Fig. 2). On prenatal ultraso-
nography, fetal ascites was found, and fetal bowel perforation was 
suspected. The next day, an explorative laparotomy was per-
formed. Operative findings revealed ileal atresia and generalized 
peritonitis due to small bowel perforation. Small bowel segmental 
resection and anastomosis were performed. After the surgery, feed-
ing intolerance did not improve and the scrotum, which collapsed 

immediately after surgery, gradually swelled the next day, leading to 
redness and a heating sensation. Vital signs, whole blood cell 
counts, and serum CRP levels were within normal limits. An upper 
gastrointestinal series and colon studies showed delayed contrast 
passage in the small bowel. Because passage disturbance at the 

Table 1. Summary of patients

Case Gestational 
age (wk) Sex Birth weight (g) Age at diagnosis 

(day)
Leukocyte 

(109/L) CRP (mg/dL) Cultured organism Antibiotics Procedure

Case 1 38+5 Male 3,360 9 5.37 (N) 5.08 (E) - Cefotaxime Surgical drainage
Case 2 37+1 Male 3,290 15 11.08 (N) 0.37 (N) MRSE, Enterococcus faecium Vancomycin Surgical drainage
Case 3 27+5 Male 1,151 28 14.01 (N) 4.11 (E) Escherichia coli (ESBL+) Meropenem Aspiration

CRP, C-reactive protein; MRSE, methicillin-resistant Staphylococcus epidermidis; N, within normal range; E, elevated; ESBL+, extended-spectrum beta-
lactamase positive.

Fig. 1. Doppler ultrasonography reveals high attenuation fluid 
collection at the right scrotum accompanied by multiple clustered 
and curvilinear calcifications.

Fig. 2. Severe scrotal swelling due to scrotal hydrocele found at 
birth.
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anastomosis site or intestinal motility disorder was considered 
based on the contrast studies, loop ileostomy was planned. Ultra-
sonography revealed a complex right scrotal hydrocele with a pat-
ent processus vaginalis (Fig. 3). Scrotal exploration was performed 
with loop ileostomy. The patent processus vaginalis was closed on 
the peritoneal side. The complex fluid was removed using a scrotal 
incision, and a drainage tube was inserted. Methicillin-resistant 
Staphylococcus epidermidis and Enterococcus faecium were cultured 
from a pyocele. Intravenous vancomycin was administered. Two 
days after the surgery, the drainage tube was removed, and the 
pyocele had healed. Six months later, the patient underwent ileos-
tomy repair and was discharged. He is scheduled to undergo sur-
gery for a buried penis when he is 2 years old. 

3. Case 3 
A 7-day-old boy presented with abdominal distension. He was 
born by cesarean section due to premature rupture of the mem-
branes at 27 weeks and 5 days of gestation, weighing 1,151 g. After 
birth, respiratory distress syndrome and persistent pulmonary hy-
pertension were diagnosed, and surfactant and nitrogen oxides 
were administered and tapered. After transfer, pneumoperitoneum 
was found on an infantogram; thus, an exploratory laparotomy was 
performed immediately. A perforation site in the stomach along 
the greater curvature from the gastroesophageal junction to the 
mid-body was found, and the perforation was repaired. Two weeks 
after the surgery, desaturation occurred. Serum CRP level was ele-
vated to 4.11 mg/dL and Escherichia coli was cultured from the pe-
ripheral blood. Physical examination revealed left inguinal swell-
ing. Ultrasonography revealed bilateral small patent processus 
vaginalis and a left inguinal abscess connected to the left patent 
processus vaginalis (Fig. 4). The abscess was aspirated (Fig. 5), 
and intravenous meropenem was administered. E. coli was also cul-

tured from the abscesses. After 10 weeks, the patient was dis-
charged without any complications, and an intact testis was con-
firmed on follow-up sonography. 

Discussion 

Pyocele is also known as an infected hydrocele and scrotal abscess 
[4,5]. To date, only approximately 30 cases have been reported in 
patients younger than 18 months of age, and few of these are neo-
natal cases [2,6].  

Pyocele has various etiologies, including hematogenous spread, 
secondary infection from neighboring structures such as the testis 
or epididymitis, and spread through a patent processus vaginalis [3]. 
Cases associated with maternal sepsis or idiopathic cases have also 
been reported [6]. In particular, the proportion of preterm cases 
(e.g., case 3 in this report) with a patent processus vaginalis, which is 
connected to the peritoneal cavity, is relatively high. With neonates 
or infants, especially premature infants who have undergone surgery 
for peritonitis due to gastrointestinal perforation, the incidence 
might be relatively high due to the presence of the processus vagina-
lis. Careful observation of scrotal swelling is necessary. 

Fig. 3. Doppler ultrasonography shows septated fluid collection 
(arrow) of multiple echogenic foci in the right scrotal sac.

Fig. 4. Doppler ultrasonography shows septated fluid collection 
of multiple echogenic foci in the left scrotal sac.

Fig. 5. Aspirated pus.
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Because patent processus vaginalis is prevalent in males, most 
cases of infantile pyocele are male patients. However, in girls, hy-
droceles could also develop through a patent processus vaginalis, 
also called the canal of Nuck [7]. A female infant with a pyocele in 
the inguinal area through a patent processus vaginalis has also been 
reported [8]. 

The symptoms of pyocele are not significantly different from 
those of other disorders with scrotal swelling. Tense scrotal edema 
and overlying skin erythema are common symptoms [3]. In par-
ticular, this erythema was helpful in identifying pyocele rather than 
simple hydrocele in this study. The silk gloves sign, for a patent 
processus vaginalis, was difficult to interpret in all three cases in 
this study due to swelling of neighboring tissues. 

Doppler ultrasonography was accurate in diagnosing pyocele in 
patients with scrotal swelling [6]. Doppler ultrasonography is use-
ful in differentiating other diseases that produce acute scrotum, 
such as testicular torsion, epididymitis, and orchitis [9]. Ultraso-
nography revealed fine multiple septations, a fluid-fluid level with a 
dependent area of increased echogenicity, thickening of the scrotal 
layers, and layering debris [1,3]. When pyocele is suspected, it is 
recommended to perform Doppler ultrasonography quickly for 
differential diagnosis and immediate treatment. 

Various organisms have been reported to cause pyoceles. The 
majority of reported cases of spreading through a patent processus 
vaginalis have revealed infection with E. coli, and other idiopathic 
cases have revealed the involvement of Staphylococcus aureus, S. epi-
dermidis, enterococci, Citrobacter freundii, and Staphylococcus homi-
nis [2,3]. Sometimes, the culture results would be negative due to 
the effects of immediate antibiotic administration [3,10]. 

Surgical exploration and drainage with intravenous antibiotic 
administration are the most commonly used treatment options. 
Scrotal incisions are more commonly used than inguinal incisions 
[3,5,6,8,11]. When surgeries are performed, the patent processus 
vaginalis should be repaired, if possible, to prevent ascending infec-
tion into the peritoneum and potential inguinal hernia [11]. How-
ever, the tissue of the patent processus vaginalis could be very frag-
ile due to infection and inflammation; therefore, repair could be 
very difficult [3]. Some studies have shown favorable outcomes 
with percutaneous aspiration of abscesses and intravenous antibi-
otic administration. This method has the advantage of avoiding 
general anesthesia and is applicable to patients in poor general 
health [2,3]. Because various microorganisms, including antibiot-
ic-resistant bacteria, should be considered causative organisms, the 
administration of broad-spectrum antibiotics should be performed 
first, followed by antibiotic adjustment according to culture results, 
regardless of whether surgical drainage or aspiration is performed. 

Appropriate treatment options should be selected according to the 
severity of the disease or the condition of the patient. 

There are no clear criteria or recommendations for which cases 
require surgical drainage or aspiration only. In cases 1 and 2, the ab-
scesses were organized and seemed to be difficult to aspirate. The 
abscesses were larger in cases 1 and 2 than in case 3. In case 3, the 
abscess was also in a liquefied state and nearly complete aspiration 
was performed. Therefore, in our experience, for large and orga-
nized abscesses, surgical drainage is preferred; in contrast, for small 
and liquefied abscesses, aspiration should be attempted first. 

There are few reports on the long-term condition of the testis af-
ter treatment; therefore, it is difficult to determine prognosis. In 
our experience, when properly treated, the testes are well pre-
served. However, there was a report of orchiectomy due to severe 
inflammation and the risk of overwhelming sepsis [5].  

In summary, when scrotal swelling is encountered in infants or 
neonates, pyoceles should be included in the list of differential di-
agnoses. Careful attention is needed for infants, especially preterm 
infants who previously had peritonitis due to gastrointestinal per-
foration. If a pyocele is suspected, Doppler ultrasonography should 
be performed quickly and appropriate treatment initiated so that 
favorable results can be obtained without losing the testis. 
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