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Abstract
BACKGROUND 
Symptomatic urachal anomalies are rare disorders. The management of urachal 
remnants has historically been surgical excision because of the connection 
between urachal remnants and risk of malignancy development later in life. 
However, recent literature suggests that urachal anomalies that do not extend to 
the bladder can be treated with conservative management. In this case, we report 
a newborn with an infected urachal remnant who was treated with a combination 
of antibiotics and a silver-based dressing and finally recovered well.

CASE SUMMARY 
Female baby A, weighing 2.88 kg at 38+5 wk of gestational age, was referred to the 
hospital because of a red, swollen umbilicus approximately 2 cm × 2 cm in size 
with yellow purulent exudate. Through physical and ultrasound examination, the 
baby was finally diagnosed with a urachal anomaly. We first used oxacillin to 
prevent infection for 3 d. On the 4th day, microbiology testing of the umbilical 
exudate revealed the presence of methicillin-resistant Staphylococcus aureus 
(MRSA). We changed the treatment with oxacillin to vancomycin for systemic 
infection and treated the umbilical inflammation with a silver sulfate dressing. 
After 5 d, the symptoms of the umbilicus disappeared, and we discontinued silver 
dressing application. On the 12th day, umbilical exudate testing was negative for 
MRSA. On the 14th day, the baby's blood testing showed a white blood cell count 

https://www.f6publishing.com
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of 14.7 × 109/L, neutrophil percentage of 27.8%, and C-reactive protein level of 1.0 mg/L, 
suggesting that the infection had been controlled. We stopped treatment, and the baby was 
discharged with no complications. In this case, the infected urachal anomaly was cured with silver 
dressing and antibiotic application instead of surgical methods, which was a different course from 
that of some other urachal remnant cases.

CONCLUSION 
Anomalies that do not connect with the bladder can be treated with nonoperative management, 
including application of conservative antibiotics and local intervention with silver-based 
dressings. Silver sulfate dressings are absolutely safe for neonates with judicious use, and they 
play an established role in preventing infection without resistance, which is a common problem 
with other antibiotics and antiseptics.

Key Words: Urachal anomaly; Infection; Neonate, Infant; Silver dressing; Case report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Immediate surgical excision of urachal remnants has been generally recommended before. 
However, patients suffer multiple postoperative complications, resulting in re-operation. Recently, 
accumulating evidence has indicated that a nonoperative approach may be a safe, reasonable alternative to 
surgical intervention, especially in patients under 6 mo old. Here, we report a case of urachal anomaly 
with infection that managed with non-surgical therapy, including: Infection control, wound management 
and nutrition support. After 2 wk, umbilical symptoms fully recovered. Reoccurring symptoms were not 
found during follow-up.

Citation: Shi ZY, Hou SL, Li XW. Silver dressing in the management of an infant's urachal anomaly infected with 
methicillin-resistant Staphylococcus aureus: A case report. World J Clin Cases 2022; 10(8): 2629-2636
URL: https://www.wjgnet.com/2307-8960/full/v10/i8/2629.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i8.2629

INTRODUCTION
The urachus is a connection between the fetal bladder and the allantois. With the descent of the bladder 
toward the pelvis, the urachus is stretched, finally leading to obliteration of its lumen[1]. On rare 
occasions, the process of obliteration is incomplete, resulting in urachal remnants (URs). There are four 
types of urachal anomalies: patent urachus, urachal sinus, urachal cyst, and vesicourachal diverticula
[2]. According to previous reports, URs occur in 1.6% of children under 15 years old[3], and the 
incidence of infant urachal anomalies is less than 1/150000[4], which is very rare. Urachal cysts are the 
most commonly reported anomaly, while sinuses are 2th in frequency[5]. Ultrasound is often used as the 
primary imaging diagnostic tool for urachal anomalies[5]. However, there is no consensus or guideline 
on the management of URs. Many studies have reported that remnants may lead to inflammation, 
infection, umbilical discharge, and even abdominal pain, pelvic disease or malignancy at later ages if the 
URs are not removed[2,6,7]. Thus, immediate surgical excision of URs has previously been generally 
recommended[6,8].

However, surgical excision has been suggested to be perhaps too aggressive because several studies 
have shown that some children with surgical lesions do not benefit from prophylactic excision. In 
addition, the risk of urachal cancer is vanishingly remote among those with URs. In contrast, patients 
suffer multiple postoperative complications, resulting in reoperation[3,9]. Recently, accumulating 
evidence has indicated that a nonoperative approach may be a safe, reasonable alternative to surgical 
intervention, especially in patients under 6 mo old[3]. Use of silver dressings for acute and chronic open 
wounds has been advocated. Most silver dressings are bactericidal and fungicidal and are especially 
effective against methicillin-resistant Staphylococcus aureus (MRSA). MRSA is one of the most important 
gram-positive bacteria causing hospital infections, and it is resistant to commonly used antibiotics. Here, 
we report a case of a urachal anomaly with MRSA infection managed with antibiotics and silver 
dressings.

https://www.wjgnet.com/2307-8960/full/v10/i8/2629.htm
https://dx.doi.org/10.12998/wjcc.v10.i8.2629
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CASE PRESENTATION
Chief complaints
The patient was admitted to the hospital with umbilical swelling and exudate beyond 4 d.

History of present illness
Female baby A, weighing 2.88 kg at 38+5 wk of gestational age, was referred to the hospital because of a 
red, swollen umbilicus with yellow purulent exudate, paroxysmal crying and decreased milk intake.

History of past illness
Cefaclor was taken orally 2 d before admission, but the umbilical symptoms did not improve and were 
accompanied by progressively increased secretions.

Personal and family history
Female baby A was delivered by cesarean section at 38+5 wk gestational age to a gravida 1 para 1 
mother. Complications during pregnancy and infant Apgar scores were unclear.

Physical examination
Physical examination revealed a manifestation of maturity, sensitive reaction, variegation all over the 
body, no fever, and umbilical swelling approximately 3 cm × 3.5 cm in size with yellow purulent 
umbilical urinary discharge (Figure 1). A tract into the umbilicus was observed, approximately 2 cm in 
length. No urine overflowed, and no stool was discharged from the baby's umbilicus.

Laboratory examinations
On the day of admission, her blood count showed a white blood cells (WBC) count of 18.9 × 109/L, 
neutrophil percentage of 32.2%, hemoglobin (HGB) level of 116 g/L, platelet count of 445 × 109/L, and 
C-reactive protein (CRP) level of 22.0 mg/L. Biochemistry showed blood glucose level of 9.0 mmol/L 
and procalcitonin (PCT) level of 0.17 ng/mL. On the 2th day after admission, cerebrospinal fluid testing 
was positive, with a protein count of 776 mg/L, red blood cell count of 110 × 106/L, chloride level of 122 
mmol/L, and glucose level of 3.30 mmol/L. On the 3th day, the WBC count was 16.1 × 109/L, the 
neutrophil percentage was 29.4%, the HGB level was 114 g/L and the CRP level decreased to 11.2 
mg/L. On the 4th day, microbiology of the umbilical exudate revealed the presence of MRSA. On the 6th 
day, the drug concentration of vancomycin was 10.3 µg/mL. On the 13th d after admission, the blood 
count showed a WBC count of 14.7 × 109/L, neutrophil percentage of 27.8%, and CRP level of 1.0 mg/L, 
and baby was finally discharged.

Imaging examinations
On the 2th day after hospitalization, ultrasonography (US) images showed a fluid-filled uneven 
hypoechoic structure just below the navel at a distance of 1.5 cm, and a weak point-like echo flow could 
be seen with no connection to the bladder.

FINAL DIAGNOSIS
The patient was eventually diagnosed with an infected urachal anomaly: Urachal sinus.

TREATMENT
Before US examination, it was unclear whether there was a sinus tract connected to the abdomen. 
During this period, we kept the umbilicus clean and dry using iodine as a skin disinfectant. After US 
examination suggested that there was a blind end within the umbilicus and bladder, we provided the 
following treatment: (1) Infection control: Empirical antibiotics (oxacillin) were administered for 3 d. 
When the umbilical secretion culture suggested positivity for MRSA, we then implemented contact 
isolation for this baby and changed the oxacillin to vancomycin as a systemic antibiotic for 2 wk; (2) 
Wound management: When microbiology of umbilical exudate revealed the presence of MRSA, we 
managed the umbilical infection with topical silver sulfate dressings. Aseptic operation was strictly 
obeyed before using silver sulfate dressings. The dressing change process was as follows (Figure 2): 
First, we rinsed the umbilicus and sinus with a warm 0.9% sodium chloride solution after visible 
blinding on US was confirmed. A silver dressing was lightly packed into the sinus, and no-sting barrier 
film was sprinkled to protect the periumbilical skin. Finally, the samples were covered with foam 
dressings and sterile gauze locally on the red, swollen umbilical area, to absorb exudate. We continued 
silver dressing application for 5 d and changed the dressing every 2-3 d according to exudate volume. 
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Figure 1 The clinical manifestation. 

Figure 2 The dressing change process. A: Rinse the umbilicus and sinus with warm 0.9% sodium chloride solution; B and C: Pack silver dressing into the 
sinus; D: Sprinkle the no sting barrier film; E: Covered with foam dressing; F: Covered with sterile gauze.

When signs of umbilical inflammation decreased and symptoms of a red, swollen umbilicus 
disappeared, we stopped using the silver sulfate dressings; and (3) Nutrition support: An intravenous 
infusion of 10% glucose was provided along with premium powdered formula. With the above-
described treatment, the symptoms of the umbilicus were alleviated after 14 d, and the patient was 
discharged.
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OUTCOME AND FOLLOW-UP
On the 8th day of hospitalization, the infant’s umbilical cord had completely healed without redness, 
swelling or exudation (Figure 3). On the 9th day, the US image showed no liquid occupancy. On the 14th 
day after hospitalization, the infection indicators decreased, umbilical symptoms fully dissipated, and 
the baby was discharged (Figure 4). Reoccurring urachus anomaly symptoms were not found during the 
3 m follow-up by US.

DISCUSSION
Asymptomatic URs present in as much as 2% of the general population. Symptomatic URs always 
manifest as urachal sinus, urachal fistula, urachal cyst or urachal diverticulum, and all of these manifest-
ations can be complicated with infection[10]. Infected URs present with local signs and symptoms such 
as purulent drainage, warmth, abdominal pain, erythema and other abnormal appearances of the 
umbilicus[8,11]. The first and most common presentation of infected URs is periumbilical inflammation, 
which is consistent with our case. Yellow umbilical urinary discharge was also observed in this case, 
which is also consistent with previous reports. However, we did not find urinary retention or irritative 
voiding through physical examination, differing from other series. URs have also been reported to 
present with some rare manifestations, such as bowel and ureteral obstruction[12] and peritonitis[13]. 
However, we did not find these severe symptoms in this case. Infected URs present with or without 
laboratory evidence of infectious processes[14]. In our case, a positive wound culture was predictive of 
the underlying infectious process. Staphylococcus is reported as the predominant skin-related organism, 
which suggests that the genitourinary tract is neither the source of infection nor likely infected by the 
kidney or bladder[8].

Urachal diagnostic guidelines are currently lacking. Urachal disorders are always reliably diagnosed 
by history taking and US examination, voiding cystourethrogram (VCUG), computed tomography and 
fistulography[15]. US is recommended as the primary imaging method because of its shorter 
turnaround time and lack of exposure to radiation and because it is easily accessible[9]. In the detection 
of urachal anomalies by US, a positive predictive value of 83% and a sensitivity of 79% have been found
[5]. Choi et al[8] reported that US was diagnostic in 100% of urachal cysts. VCUG is an invasive 
procedure, adding additional cost, which is inconvenient for infants[14]. Fistulography is suggested to 
distinguish vitelline duct remnants from urachal remnants[8]. In our case, urachal anomaly was 
confirmed by clinical symptoms and US findings. Umbilical serous drainage and periumbilical 
erythema were noticed by physical examination. US scanning revealed the presence of a urachal sinus.

In the case of URs, there is debate regarding optimal management. Few reports have provided 
guidelines for therapeutic approaches in children, but these approaches remain controversial[16]. 
Surgical intervention has historically been the standard of care for patients with URs. However, side 
effects such as wound infection and bladder leakage have been found after surgical excision. Dethlefs et 
al[9] retrospectively reviewed 103 pediatric patients diagnosed with a UR and found that postoperative 
complications occurred in 14.7% of patients who underwent UR excision and that 1 patient underwent 
reoperation because of bladder leakage. Choi et al[8] reported 1 postoperative wound infection and 1 
bladder leakage case among 26 UR cases. In contrast, other nonoperative URs resolved without 
recurrent symptoms.

UR excision has been advised to preventing the risk of malignant transformation later in life. 
However, it has been suggested that there is no association between URs in early childhood and later 
urachal carcinoma[17]. Surgical resection should be restricted to children older than 1 year with 
multiple clinical episodes[10]. Recently, conservative management has been advocated for children who 
are diagnosed with URs that are disconnected from the bladder within the 1th year of life[2]. Studies 
have reported that urachuses often involve spontaneous presentation within the first year of birth along 
with complete resolution of symptoms after nonoperative management, which differs from the case for 
adults, who require necessary surgical intervention[10,16,18]. Lipskar et al[16] reported 7 urachal 
anomalies treated with nonoperative management. Three infected urachal cysts were initially managed 
with antibiotics and then percutaneous drainage of abscesses guided by radiology. In a 2014 
retrospective study including 27 patients, the authors preferred a conservative strategy, restricting the 
surgical option for a persistent patent urachus case and two reinfections of unsolved urachal cyst cases
[19]. Other studies have also recommended a conservative approach for children under 1 year old, and 
nonoperative treatment did not adversely affect the overall outcome[6]. In conclusion, the management 
of URs has shifted toward nonoperative approaches, including antibiotic treatment and radiographic 
monitoring. However, evidence of nonoperative management is still limited.

Systemically administered antibiotics are used for invasive infection, and topical antibacterials are 
used for an open surface wound. There are different available dressings impregnated with broad-
spectrum antibiotics, such as neomycin, polymyxin and mupirocin. However, these dressings risk 
allergy and resistance development[20]. Current evidence supports the use of silver dressings to 
decrease the bacterial load in wounds of adult and pediatric populations. Most silver dressings can be 
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Figure 3 The umbilical cord on the eighth day of hospitalization.

Figure 4 The umbilical cord when discharge. 

used in acute and chronic open wounds because they are bactericidal and fungicidal and are especially 
effective against resistant organisms such as MRSA. In addition, silver exerts an antimicrobial effect in 
the presence of wound exudate. Previous studies have shown that topical silver may kill MRSA. Case 
studies[21,22] have demonstrated that silver dressings can be used to manage local MRSA infections in 
surgical revision wounds. Silver dressings can reduce the need for systemic antibiotics or even clear 
bacteria successfully without the use of systemic antibiotics in some patients. However, the use of silver-
containing products in infants has not been evaluated rigorously. Thus, silver toxicity should be 
considered[23].

Few studies have included the use of silver dressings to control local infections of urachal anomalies. 
Galati et al[17] reported only 1 patient that underwent surgical excision among 9 urachal sinus patients 
after initial management consisting of local intervention with sulfate nitrate and management of local 
infection. However, silver nitrate was reported to be proinflammatory and to possibly cause staining
[24]. In this case, we proposed that infected UR could be managed with antibiotics for general infection 
and local intervention with silver sulfate dressings for umbilical inflammation, without any complic-
ations related to the silver dressings. Through follow-up US scanning after discharge, we found that the 
child did not experience any other symptoms of urachal anomalies. The urachal tract regressed 
according to clinical and US monitoring. Thus, we hypothesized that antibiotics along with topical 
agents may be an alternative therapeutic option for infected URs. Other varieties of silver dressings 
have also been reported in treating skin breakdown in preterm infants and have achieved a good effect
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[25,26]. According to the manufacturer’s instructions, it is recommended to change dressings as often as 
required, at least once 1 wk, depending on the clinical status of the wound and exudate volume[27]. 
Some scholars have suggested that silver dressing use should be limited to no longer than 2 consecutive 
weeks because of silver toxicity. Principles of wound management in pediatric patients in the UK 
recommend application of silver dressings for 2-4 wk in infants[23]. In this case, we applied silver 
dressings for up to 5 d and changed them every 2-3 d, according to umbilical drainage and clinical 
status. Once umbilical drainage stopped, we discontinued silver dressing application in case of silver 
toxicity or other potential effects. As a result, the neonate recovered well, without any adverse effects. 
At 3 m of follow-up, no recurrent symptoms were observed.

CONCLUSION
Urachal anomaly is a rare disorder that has historically required surgical management. In anomalies 
that do not extend to the bladder, a conservative option may be an alternative. Antibiotic treatment is 
usually advocated in fighting systemic infection. In some special cases, topical medicines are needed to 
prevent local inflammation. Among a variety of antimicrobial dressings, silver-based dressings play a 
major role against microorganisms. Silver sulfate has not been reported to have any related complic-
ations. Thus, we concluded that appropriate use of silver sulfate dressings may be safe and successful in 
managing MRSA-infected URs in neonates. However, there are still some limitations. For example, there 
is insufficient and inadequate evidence proving the safe duration of silver dressings for the treatment of 
URs.
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