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Abstract:   

Gossypiboma possesses a serious problem for the patient as it is life-threatening and leads to medico-legal 

problems. Gossypiboma should be diagnosed as early as possible to give better treatment and thus decrease 

the mortality rate. Diagnosing of retained surgical bodies is done by radiological studies that include CT 

scanning, MRI scanning, ultrasonography, plain radiography and radio frequency identification chips. 

Patients undergoing cardiac surgery usually have a high risk of sternal wound infection which is caused by 

microorganisms.  Preoperative antibiotic prophylaxis is administered to the patients before cardiac surgery 

to reduce or eliminate the sternal wound infection. Preoperative antibiotic prophylaxis reduces the risk of 

postoperative infections. Use of gentamicin impregnated sponge along with preoperative antibiotic 

prophylaxis is more effective in case of cardiac surgery. This paper mainly focuses on the microorganisms 

that cause infection through retained surgical sponge, clinical manifestations of gossypiboma, diagnosis of 

gossypiboma and its preventive measures. 
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1. INTRODUCTION 

The retained foreign object in the body cavity after the surgery is called gossypiboma. The foreign objects which are retained in the 

body cavity may be sponges, scissors, needles, towels, forceps and rubber materials. Gossypiboma may occur due to poor attention 

during the sponge count, emergency surgery, modification of operation, high body index, profuse bleeding and many other factors 

[1]. 

Microorganisms have an active role in the infection caused by retained surgical sponge. The bacteria coagulase-negative 

staphylococcus caused around 46% and Staphylococcus aureus caused around 26% of total mediastinitis cases [2]. The 

microorganisms enter into the body during the surgery by adhering to the surgical instruments [3]. 

The clinical manifestation of gossypiboma may be non-specific and may take weeks, months or even years from the time of the 

initial surgery. Hence, diagnosis may be late and thus may increase the mortality rate. However, some cases of gossypiboma show 

symptoms within weeks, such reactions are called acute manifestations and in few chronic cases where retained sponges are found 

after months or years. In such chronic cases, patients report pain and irritation for a long time [1]. 

Retained surgical bodies in the body cavity can be diagnosed preoperatively by radiological studies like plain radiography, 

ultrasonography, computerized tomography, magnetic resonance imaging and gastrointestinal contrast series [4]. 
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Many advancements are occurring in recent times for preventing the gossypiboma. By proper counting, the surgical materials used 

in the surgery at the beginning and before the site of surgery is closed [5]. By supplying the antibiotics before the surgery can prevent 

the infection. This process is called preoperative antibiotic prophylaxis. The antibiotics used in this process kills the bacteria by 

bactericidal action. Also, during the cardiac surgery, the patient is supplied with the antibiotics before the surgery (preoperative 

antibiotics) and a gentamicin-collagen sponge is placed between the sternum to increase the efficiency of the wound healing without 

any infection [2]. 

2. INFECTION BY RETAINED SURGICAL SPONGE 

The infection caused by the retained surgical sponge is majorly by the microorganisms. Gram-positive bacteria possess a thick 

peptidoglycan layer and do not have an outer lipid membrane whereas gram negative possess a thin layer of peptidoglycan and have 

an outer lipid membrane. Escherichia coli and Pseudomonas aeruginosa [gram-negative bacteria] and Staphylococcus aureus and 

Staphylococcus epidermidis [gram-positive bacteria] that are most commonly encountered bacteria which contaminate the bones 

and tissues in the body [6]. 

The common microorganisms that cause the sternal wound infection are Staphylococcus aureus and coagulase negative 

staphylococci. The bacterium coagulase negative staphylococci easily adhere to the operative substances such as stainless-steel 

wires used for the closure of the sternum and the sponges used during cardiac surgery. This bacterium after binding to the operative 

substances forms the biofilm which is of the polysaccharide, once the biofilm is formed it’s very difficult to eliminate the bacterium 
[2]. 

Acinetobacter, Klebsiella, Enterobacter cloacae, and Propionibacterium acnes are the other bacteria that cause infection after the 

surgery [7,8]. 

 

3. CLINICAL MANIFESTATION OF GOSSYPIBOMA 

Retained sponge’s post-surgery are the foremost common foreign body retained after surgery within the body.  Sponges could be 

retained in the innocuous in the body for shorter or longer durations prior to showing any symptoms. These sponges can retain in 

the internal cavity of the trachea, uterus, retroperitoneum and abdominal cavity (primarily observed in this region). The symptoms 

rely on the fabric of the sponge and site of occurrence of the sponge. However, symptoms are classified as: 

3.1. Acute retention of sponges: 

Acute reactions show symptoms as an inflammatory response, infection or swollen area containing pus in the course of a few days 

or weeks postoperative. Further, in some cases of retained surgical foreign bodies, they show aseptic inflammation or no infection, 

leading to nonspecific symptoms of the retained sponges. Acute infections caused by retained surgical sponge require immediate 

attention after the first surgical procedure for detection along with emergency surgery to retrieve retained sponge. The operative 

measures taken to remove retained sponge is more efficient when removed within two weeks after the first surgery which can be 

detected in x-ray and shows inflammation [9]. 

 

3.2. Chronic retention of sponges:  

In case of a chronic reaction, symptoms are shown after months or a year. In this case, patients exhibit pain due to retained sponge 

post-surgery. Retained sponges for a long time often cause malignant tumours which could be detected by a CT scan or an MRI 

scan, retained sponges appear as a mass like a tumour. In this case, extensive diagnostic imaging could be done to distinguish 

between the retained sponge and a tumour mass [9]. 

In some cases, retained sponges give clinical signs of sepsis [10]. They also show inflammation around the retained surgical sponge 

and causes bowel obstruction [11]. A bowel obstruction refers to a blockage in the small or the large intestine. This also causes life-

threatening complications like gastrointestinal bleeding from the upper gastrointestinal tract which requires immediate treatment 

[12]. 

4. DETECTION OF GOSSYPIBOMA 

Retained surgical bodies that are retained after surgery can be diagnosed preoperatively with the help of radiological studies like 

plain radiography, ultrasonography, computerized tomography, magnetic resonance imaging, and gastrointestinal contrast series  [4]. 

Recent advancements have been developed like radiofrequency chip identification by bar code scanner [13]. 
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ULTRASONOGRAPHY:  Ultrasonography is one of the diagnostic methods to diagnose retained surgical sponge  [14]. In 

ultrasonography, we observe brightly echogenic wavy structures present in cystic mass which shows acoustic shadow behind. 

acoustic shadow refers to the area where sound waves fail to propagate. acoustic shadowing observed behind changes with the 

direction of an ultrasound beam.[15] 

COMPUTERISED TOMOGRAPHIC SCANNING: Computerized tomographic scanning commonly known as CT Scan helps 

in diagnosing the retained surgical sponge. CT Scan shows gas molecules trapped in between the fibers of surgical sponge and 

existence of the calcium within the cavity membrane in long-standing cases [16]. However, all these features are not different from 

another intraabdominal abscess [15]. 

MAGNETIC RESONANCE IMAGING[MRI]:  It is cited as MRI scanning which is employed to diagnose chronic retained 

surgical bodies in the body cavity. MRI scan shows the presence of mass by displaying signal intensity which varies with the amount 

of fluid and protein accumulation [17]. 

GASTROINTESTINAL CONTRAST SERIES: Gastrointestinal contrast series is an X-Ray evaluation of the upper alimentary 

canal. In these test series oesophagus, stomach, and duodenum are found in x-ray film by the liquid suspension. In this case, any 

retained surgical bodies can be diagnosed in the X-Ray film.[18] 

RADIOFREQUENCY IDENTIFICATION:  Most of the time, gauze sponges are retained accidently in the body cavity during 

surgery. Gauze sponge refers to disposable medical sponges used in surgery. Radio Frequency identification tags have a barcode 

printed on it with the help of this they can detect if it's remained in the body. Implementation of embedding the radio frequency 

identification tags extend a greater chance of decreasing instances of retention of surgical sponges [19]. 

5. DETECTION OF GOSSYPIBOMA 

A retained medical instrument is considered to be any item left behind a patient's body throughout the surgery is called as Unintended 

Retention of Foreign Body. This is said to be dangerous and harmful to the operated patient. An event organized by the Sentinel 

from the Joint Commission in 2013 notified clinicians regarding the risks of retention of foreign objects [20]. 

However, many advancements are occurring in recent times to prevent the retention of surgical bodies. Some of the measures are: 

5.1. Counting the surgical instruments: 

Counting the surgical materials used while performing the surgery is the responsibility of the surgical team according to the direction 

of the head member. There are 3 important risk factors responsible for retaining surgical bodies in the body cavity after the surgery, 

that includes emergency surgery, unplanned change in surgery, and surgical instrument count [15]. Based on this to avoid such 

circumstances instances, 4 separate counts of sponge and instruments has been advised: 

· While organizing the surgical instruments and unpackaging of sponges. 

· Before the surgery begins. 

· When the closure begins.       

· During skin closure [7]. 

 5.2. Preoperative Antibiotic Prophylaxis: 

The process of administering the anti-biotics prior to the surgery is called preoperative antibiotic prophylaxis. This helps to reduce 

the threat of postoperative infections. Majorly the antibiotics are administered intravenously. The time of administering the 

antibiotics may vary from different surgeries, but prophylactic antibiotics should be present in higher concentrations during the 

surgery and act efficiently. The antibiotics used are bactericidal, it means the targeted bacterium is killed. Certain antibiotics may 

act on the targeted bacterium by both bactericidal and bacteriostatic when they are present at a different dose. Vancomycin, 

gentamicin and cefazolin are three mainly used antibiotics during the surgery in adults. Limiting the duration is important, if this is 

not controlled then there is a chance to develop antibiotic-resistant bacteria which is more dangerous to treat. Also, it may cause 

allergic reactions in some patients [21]. 

5.3. Gentamicin impregnated collagen sponge in cardiac surgery: 

Micromonospora purpurea is a bacterium that releases a chemical substance in the form of gentamicin. Gentamicin is an antibiotic 

substance which was discovered by the Weinstein, Wagman et al... [22]. Gentamicin belongs to the class of aminoglycoside 

antibiotics. Aminoglycosides do not cause allergic reactions because they have good chemical stability.  Gentamicin antibiotic acts 

against both the class of bacteria i.e., gram positive and gram-negative bacteria. The amount of gentamicin is proportional to its 

bactericidal action [3]. These aminoglycosides bind to the 30S subunit ribosome of the targeted bacterium and stop the protein 
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synthesis which in turn kills the targeted bacterium [23]. Collagen sponge possesses a biocompatible and biodegradable structure. 

Due to these structural characteristics, it is used in many medical applications. The gentamicin-collagen sponge is generally used 

to prevent infections after the surgery. The gentamicin-collagen sponge promotes wound healing due to the characteristics of 

gentamicin and the collagen. Once the sponge is placed after some time, the gentamicin is released over the site of surgery. The 

gentamicin-collagen sponge is used along with perioperative antibiotic prophylaxis to enhance the wound healing without causing 

any infection. The gentamicin-collagen sponge is placed in between the sternum halves during the cardiac surgery and by modifying 

the sternal closure method the incidence of wound infections after surgery decreased significantly [2]. Generally, aminoglycosides 

will show the nephrotoxic and ototoxic effects. But the gentamicin-collagen sponge heals the wound without showing the 

nephrotoxic or ototoxic effect [3]  

 

6. CONCLUSION 

Gossypiboma possesses a serious problem medically to the patients and legally to the doctors and the hospitals. The infection caused 

by the retained surgical sponge is mainly by the microorganisms mainly. Pseudomonas aeruginosa, E. coli, S. epidermidis and S. 

aureus. Based upon the symptoms they are classified into acute and chronic retention of sponge, chronic retention of sponges in the 

later stage turns into malignant tumours. In some cases, retained surgical bodies show clinical sepsis, bowel obstruction, and 

inflammation around the area of the retained surgical sponge. Gossypiboma should be identified at early stages to provide better 

treatment and thus decrease the mortality and morbidity rate. Preoperative antibiotic prophylaxis is the best method to prevent the 

infection caused by the gossypiboma. Usage of the gentamicin impregnated collagen sponge along with the preoperative antibiotic 

prophylaxis is more effective in preventing the sternal wound infection. 
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