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ABSTRACT 

Background: Intra-abdominal abscesses are a major contributor to morbidity and mortality around the world. 

More so in developing countries like Kenya where diagnosis and management are usually carried out late due 

to factors that include gender, level of education and long waiting time for specialized treatment. In the past 

and even currently, most of the Intra-abdominal abscesses (IAA) are treated via open surgery. However, with 

the age of Interventional Radiology, IAA are managed faster, and with better clinical and radiological 

outcomes. It is for these reasons that the role of Interventional Radiology needs to be assessed to see how 

better we can assist these patients. 

Objective: To determine the causative mechanisms of intra-abdominal abscesses at Moi Teaching and 

Referral Hospital. 

Methods: This was a census, a prospective study conducted among 39 patients scheduled for percutaneous 

catheter drainage from January 2020 to December 2020.  The study population was all patients who had 

confirmed intra-abdominal abscess in the outpatient department and in the medical and surgical wards, referred 

to the Interventional Radiology section of the Radiology & Imaging Department. A data collection form was 

used to record the demographics, causative mechanisms, radiological findings, microbiological features, 

clinical features and complication findings. The IAA were drained by the consultant radiologist under 

ultrasound guidance using a 3.5-5MHZ curvilinear transducer of Mindray M7. Data was extracted from the 

patients’ records and there after presented in form of tables, diagrams and prose. 

Results: The median age of patients was 40 (IQR 25, 48) years. The proportion of males was slightly higher 

(56.4%) compared to females (43.6%). Most (38.5%) of the IAA were complications following surgery; 

followed by trauma (25.6%) and cancer (23.1%). Majority (30.8%) of these IAA were in the right lower 

quadrant, sub-phrenic constituted 17.9% and psoas represented 12.8% of the sites. Out of the 39 patients 

included in the study, 28(71.8%) reported to have procedural complications. Of these 28, 26(92.9%) had minor 

complications that requires no therapy(Level A), 1(3.6%) had complications that resulted in hospitalization 

(Level C and D) while another 1(3.6%) had major complications that resulted in permanent change of the 

percutaneous catheter(Level E). Majority (88.5%) of those who had minor complication complained of pain, 

1(3.8%) had a leak requiring no intervention while another 1 (3.8%) had fever post procedural. 

Conclusions: The most common causative mechanism of IAA was as complications following surgery. 

Clinically most of the patients complained of abdominal pains. Radiologically, majority of the IAA contained 

purely fluid material. Only 1 of the patients had a major complication. 
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INTRODUCTION 

Intra-abdominal abscess (IAA) is an intra-abdominal collection of pus or infected material usually due to a 

localized infection inside the peritoneal cavity. It is usually surrounded by inflamed tissue. It can involve any 

intra-abdominal organ or can be located freely within the abdominal or pelvic cavities. The eight functional 

compartments in the peritoneal cavity where an IAA abscess may develop include: the pelvis, right paracolic 

gutter, left paracolic gutter, right infra diaphragmatic space, left infra diaphragmatic space, lesser sac, 

hepatorenal space (Morrison space) and the interloop spaces between small intestine loops. (Saber, Alan A, 

2018). In relation to intra-abdominal collections, intra-abdominal spaces are separate compartments within the 

peritoneal cavity, compartmentalized by various peritoneal ligaments and their attachments. 

Most abscesses are postoperative, because of acute inflammatory abdominal condition like cholecystitis, 

appendicitis, diverticulitis with or without perforation, due to associated inflammatory bowel disease, due to 

trauma, or due to tuberculosis. 

Intra-abdominal sepsis most frequently follows penetrating or blunt abdominal trauma or perforated 

appendicitis or diverticulitis. The initial leakage of the endogenous gastrointestinal microflora into the 

peritoneal cavity results in peritonitis and secondary septicemia, which is frequently followed by localized 

intra-abdominal abscess. These infections are most frequently polymicrobial and relate directly to the unique 

endogenous microflora at the various levels of the gastrointestinal tract. The treatment of intra-abdominal 

sepsis is primarily centered around prompt, appropriate surgical intervention. Parenterally administered 

antibiotics are also required to decrease the chance of local bacterial infection or septicemia (Nichols, 1986). 

Patient presenting symptoms are an important aspect in diagnosis and treatment of an IAA. The most common 

presenting symptoms for IAA have been shown to be pyrexia in 39 (97%), abdominal tenderness in 32 (80%), 

guarding in 1 (2.5%) and abdominal mass in 3 (7.5%). (Saber, Alan A, 2018). However, the clinical 

presentation can be quite variable. 

Abscesses occurred most commonly in the subphrenic space, pelvis, or subhepatic space. (Fry et al., 1980). A 

study done on the improved localization and survival of patients with IAA showed that of 100  patients 

analyzed in regards to etiology, abscesses developed in 71% of these patients as a result of spontaneous 

intraabdominal disease, and in 29% as a complication of operation or procedures.(Saini et al., 1983). Intra-

abdominal infections differ from other infections through the broad variety in causes and severity of the 

infection, the etiology of which is often polymicrobial, the microbiological results that are difficult to 

interpret.(Blot & De Waele, 2005). With the age of laparoscopic surgery, IAA have become more common 

with studies showing that there is a significant increase in the incidence of postoperative intra-abdominal 

abscess with perforated appendicitis after laparoscopic compared with open appendectomy in pediatric 

patients (Krisher et al., 2001). Laparoscopic appendectomy for perforated appendicitis is associated with a 

higher rate of postoperative intra-abdominal abscess formation without the benefit of a shortened hospital stay 

(Paik et al., 1997). 

Intra-abdominal sepsis most frequently follows penetrating or blunt abdominal trauma or perforated 

appendicitis or diverticulitis. The initial leakage of the endogenous gastrointestinal microflora into the 

peritoneal cavity results in peritonitis and secondary septicemia, which is frequently followed by localized 

intra-abdominal abscess. These infections are most frequently polymicrobial and relate directly to the unique 

endogenous microflora at the various levels of the gastrointestinal tract. The treatment of intra-abdominal 

sepsis is primarily centered around prompt, appropriate surgical intervention. Parenterally administered 

antibiotics are also required to decrease the chance of local bacterial infection or septicemia (Nichols, 1986). 

Diagnosis is made majorly using ultrasound, but CT has also been used effectively in the diagnosis and 

management of IAA. Ultrasonic scanning was used to examine 102 patients suspected of having a 

postoperative intra-abdominal abscess. An intra-abdominal fluid collect ion was demonstrated in 16 patients; 

in all 16 the diagnosis was confirmed by operation or necropsy (Maklad et al., 1974). 
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Percutaneous catheter drainage of intra-abdominal abscesses currently is a well-established technique. 

Adequate drainage documented by pelvic computerized tomography scans and follow-up confirmed 

satisfactory long-term results.(Dov et al., 1986). Percutaneous CT-guided abscess drainage is an effective 

method for treating intra-abdominal abscess and should be considered as the treatment of choice in patients 

with localized intra-abdominal abscess without signs of generalized peritonitis (Khurrum Baig et al., 2002).. 

Subphrenic and other upper abdominal abscesses continue to be associated with high mortality, even in today's 

era of broad-spectrum antibiotics and sophisticated surgical techniques. Conventional radiography also 

remains an effective method in the initial detection of upper abdominal abscesses (Connell et al., 1980). 

(Krisher et al., 2001)(Paik et al., 1997)In IAA after penetrating abdominal injury, over 80 percent of 

penetrating wounds leading to abscesses occurred in the upper quadrants, and common risk factors included 

multiple intra-abdominal solid organ injuries requiring open drainage, coupled with gastrointestinal tract 

perforation. 

Table 1: Location of Abscess on Diagnostic Imaging Study 

 

Table 2: Origin of Intra-abdominal Abscesses 

 

(Cinat et al., 2002) 

Intra-abdominal abscesses are a major contributor to morbidity and mortality around the world. Mortality rate 

in cases of untreated IAA may be as high as 80% to 100%. (Ferrucci  Jr & vanSonnenberg, 1981) Early 

diagnosis and management is therefore crucial in the survival of these patients. Percutaneous Catheter 

Drainage is a mode of management of IAAs where contents of infected collections are syphoned out under 

either ultrasonography, computed tomography or fluoroscopic guidance; using tubes and catheters. Successful 

cure rates of up to 86% have been documented (Grainger & Allison’s Diagnostic Radiology 5th Ed 2008). 

There exists little information on the causes and complications of percutaneous drainage of IAA in Africa and 

therefore this study will be crucial in bridging this gap. In the past and even currently, most of the IAA are 
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treated via open surgery. Utilization of PCD is low. We aim to shift our mode of management from open 

surgery to PCD especially for stable patients.  Successful abscess resolution after percutaneous drainage has 

been shown to be as high as 79 percent even in older patients (Malangoni et al., 1990).with a different study 

showing success rates of as high as 90.8%. (vanSonnenberg et al., 1984a) with an average of about 70-93% 

success rate. (Schechter et al., 1994a)However, with improvement in our health systems and training, 

advancement in imaging and interventional radiology modalities, IAA can now be managed effectively with 

less invasive techniques. 

Study Objective: To assess the causative mechanisms and locations of intra-abdominal abscesses of patients 

at Moi Teaching and Referral Hospital. 

METHODOLOGY 

Study Site: The study was conducted at the Moi Teaching and Referral hospital, radiology and imaging 

department, in the interventional radiology room. 

Study design: This was a census, a prospective study and was carried out for a period of one year. 

Study Population: The study ran for a period of 12 months and included all patients with intra-abdominal 

abscesses in surgery, medical and interventional radiology department. 

Sampling Method: Census method was used as the number of patients with intra-abdominal abscesses who 

undergo percutaneous drainage in MTRH yearly is approximately 50. Therefore, all patients who underwent 

percutaneous drainage due to IAA between Jan to Dec 2020 were included in the study to describe their 

indication and outcomes. 

Sampling technique: Consecutive sampling was used to recruit participants into the study. 

Study procedure   

Patients who showed signs and symptoms of IAA and who required drainage from the interventional radiology 

room were screened using ultrasonography by the principal investigator. Confirmation on presence of the 

abscess with correlation of the history provided by the patient was done by the interventional radiologist the 

probable etiology identified with the help of the history provided for by the patient. The diagnosis made was 

used for classification. All those with confirmed IAA were recruited into the study and consent sought. All 

these patients with confirmed IAAs were booked and billed prior to recruitment into the study as per the 

hospital protocol for the charges of the procedure including waiving for inpatients. Information on the age and 

sex at the time of procedure was also obtained. All the patients’ files were also reviewed. For those who had 

a CT scan done as a mode of investigation prior to diagnosis of the procedure, their reports were assessed by 

the principal investigator and the interventional radiologist and reviewed to confirm the diagnosis and to 

classify the location of the abscesses. Patients were assessed for any contraindications which included 

uncorrected coagulopathy, clinical instability and lack of safe access to a collection. All PCD fixation were 

done by the interventional radiologist assisted by the principal investigator. Treatment was then instilled via 

percutaneous drainage in accordance to the guidelines after complete diagnostic evaluation by the 

interventional radiologist that included confirmation via the clinical symptoms and imaging confirmation via 

ultrasonography.(Radiology, n.d.) and criteria for consideration included, a well-defined abscess cavity, a safe 

percutaneous route, concurring surgical consultation and immediate operative capability.(Gerzof et al., 

1981).The principal investigator assisted in all the patients who had PCD fixation for IAAs recruited in the 

study. Under local anesthesia and discretionary premedication, a 4 mm incision was made and then widened 

by (Gerzof et al., 1981)Technique for PCD was either done via the tandem trochar method (One step 

technique) or the Seldinger technique (Two step) for deep IAAs. One step technique was done for superficial 

collections and small-sized drains while the seldinger technique was used following diagnostic aspiration 

performed under US guidance; (Radiology, n.d.) however the trocar technique has been advocated for 
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endocavitary drain placement to avoid the risk of loss of access during the process of serial dilation.(Lorenz 

& Thomas, 2006a)The exact cutaneous entry site and proposed catheter route were meticulously planned prior 

to needling and were based on the size, location, and anatomic relation of the abscess to surrounding structures 

as shown by ultrasound scan. The depth for needle aspiration was the shortest distance from the entry site to 

the near wall of the abscess to avoid perforation of the far wall.(Gerzof et al., 1981)A sample of the aspirate 

from each patient was collected, in a sample bottle, labelled and taken to the lab together with a lab request 

form for gram stain and culturefor evaluation. A successful procedure was defined as one that resulted in a 

comfortable patient leaving the interventional radiology department with a drained abscess and the drain 

catheter still connected (Radiology, n.d.)and that there was improvement of clinical wellbeing of the patient, 

and reduction of the size of the cavity on repeat imaging. (John A. Kaufman, n.d.)A successful percutaneous 

drainage was defined as one that resulted in the complete resolution of both symptoms and the abscess 

collection. Postoperative hospital stay was calculated using the dates of the PCD and the date of discharge. As 

per the department protocol all patients were required to present to the department the following day for review 

and similarly on day 3. In-hospital follow-up was essential after catheter placement, as adjustments in catheter 

position and catheter number are occasionally required to ensure clinical improvement in the patient’s 

condition. The timing of catheter removal was based on the clinical condition of the patient and the daily 

output from the catheter.(Maher et al., 2002). The catheter was removed when there was improvement in 

clinical well-being of the patient and resumption of appetite; when there was defervescence and normalization 

of white cell count’ when the catheter drainage was <15 mL per day and when there was disappearance or 

reduction in size of collection on repeat imaging. 

Patient Preparation 

Prior to percutaneous drainage, all patients were prepared by carrying out a coagulation profile, a triple 

serology and a full hemogram. In the wake of Covid 19 a Covid 19 PCR test was included as screening tool 

for all patients prior to the procedure. These are part of the requirements for all patients prior to carrying out 

PCD. 

The coagulation screen included prothrombin time and INR. PT had to be more than four seconds and the 

International Normalized Ratio had to be less than 1.5. This was done to avoid or anticipate any complications 

that may occur during the procedure. Any patient with deranged factors was deferred until stable depending 

on the lab findings. 

It was recommended that broad- spectrum antibiotics be administered to the patients at least one hour prior to 

the drainage. 

If the patient required sedation mostly children, the patient was asked to fast for at least eight hours prior to 

the procedure. However, sedation was not carried out for majority of the patients in the study.  The procedure 

was done under local anesthesia (2% lignocaine) for all patients including the patients who were sedated to 

assist with pain relief after the procedure. 

After the procedure, four hours of observation was recommended to assess for complications. Immediate 

complications were assessed at this stage. The patients were then required to be reviewed after 24 hours and 

on day 3 for possible discharge. Follow up for complications was however done by the principal investigator 

for up to a week via phone consultation. The cost of this was incurred by the principal investigator. 

Technique 

Two techniques were used. 

Tandem Trochar Method (commonest) 

Seldinger Technique 
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For the Tandem trochar method, it relied on the placement of a catheter containing a hollow stiffener and a 

diamond pointed stylet, parallel to a guide needle into a collection. Trochar catheters are available from 8 to 

16Fr in size and this range of sized catheters were what was used to drain the IAAs. The interventional 

radiologist used a hydrophilic coated ultra-thane catheter with a locking loop for image-guided drainage. The 

distance from the skin surface to the abscess was measured and a 18G guide needle of appropriate length 

chosen. The portion of the needle outside the skin needed to be long enough to guide the trajectory of the 

catheter. Following cleansing and local anesthetic administration, the catheter was placed through the skin into 

the collection and a sample obtained for culture. This sample also allowed assessment of the viscosity of the 

collection, but the collection was not aspirated further until the catheter was placed appropriately. A 10–12Fr 

catheter was usually necessary if the contents were frank pus; an 8–10Fr catheter was adequate for less viscous 

fluid. The distance from the skin to the contents of the collection was marked on the catheter. Following a skin 

incision and tissue separation adjacent to the guide needle, the catheter was introduced parallel to the guide 

needle, to the level of the mark on the catheter. The catheter was then advanced over the stiffener or the 

stiffener withdrawn, and the retention pigtail formed. 

Once adequate catheter position was confirmed, the contents of the collection were evacuated, the catheter 

was secured to the skin with an adhesive device and a drainage bag was attached. Catheter irrigation at the 

time of abscess drainage using normal saline was done to increase drainage yield, disrupt adhesions and 

improve healing time. However, the volume of normal saline injected didn’t exceed that of the fluid drained 

from the collection to prevent cavity distension and reduce the risk of bacteremia. (Grainger & Allison’s 

Diagnostic Radiology 5th Ed 2008, n.d.-b). The mean duration of catheter drainage was about three days 

(vanSonnenberg et al., 1982). 

For the Seldinger technique, this allowed more controlled catheter placement, especially if there was high risk 

of catheter transgression of the posterior wall of a collection and facilitated better drainage of large 

multiloculated collections by placement of a multi-sidehole catheter. 

A 19G ultrathin needle containing a stylet or a sheathed needle was initially placed into the collection. An 

0.035-inch guidewire was advanced through the needle or sheath and, once adequate positioning was 

confirmed, the tract was serially dilated. Ultrasound-guided catheter insertion was performed under direct 

guidance following skin preparation. A guide needle was not necessary unless one wished to sample contents 

of the collection to assess consistency before choosing the catheter size. (Grainger & Allison’s Diagnostic 

Radiology 5th Ed 2008, n.d.-a) 

For both techniques the trochar and Seldinger techniques, drainage catheters were flushed with normal saline 

every 8–12 h to maintain catheter patency and optimize drainage. A flush volume of 5 millimeters towards the 

patient and 5 millimeters towards the drainage bag via a three-way stopcock is normally sufficient unless a 

collection is very small or very large. Daily catheter outputs were monitored, and the contents of the drainage 

bag noted. Catheter removal was considered in a well patient when daily outputs were low, normally on the 

order of 10 millimeters or less per day or when any if present associated fistulas had closed. Before catheter 

removal it was necessary to confirm complete drainage of the collection by CT or ultrasound imaging and 

confirm that the cavity had collapsed around the catheter and that there was no fistula present by fluoroscopic-

guided injection. Catheter removal at this stage was followed by complete collapse of the cavity. (Grainger & 

Allison’s Diagnostic Radiology 5th Ed 2008, n.d.-a). Follow up was done, abscess features and the clinical 

status were recorded for the patients before and after the procedure 

Ethical Considerations 

The study proposal was sent to Moi University/ MTRH Institutional Research and Ethics Committee (IREC) 

for review and approval.  Permission was sought from the management of MTRH for the study to be carried 

out at the facility.  Informed consent was sought directly from the respondents undergoing the procedure. 

Consent: Written consent was sought from patients above 18 years undergoing the procedure while for those 

below 18 years of age, consent was sought from their parents or guardian or legally accepted representative. 
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Participation in the study was voluntary and the participants were free to withdraw at any time. Confidentiality 

of the respondents’ information was maintained, and codes were used instead of the respondents’ names to 

protect their identity. 

Confidentiality:  The information provided by the respondents and that obtained from their medical records 

was kept confidential and was stored in a lockable cabinet. The data was entered into a password protected 

computer and using codes in place of individual names. 

Benefits: There was no direct monetary benefits in the participation of the study. Respondents could withdraw 

from the study at any time with no need to seek prior authorization or consequences for doing so. 

Risks: No major risks existed as a result of participating in the study except the time spent in participation of 

the study. 

RESULTS 

Patients’ demographic characteristics 

Table 1: Patients’ demographic characteristics. 

Variable Category Frequency Percentage 

Age Median (IQR) 40 (25-48)   

Gender Male 22 56.4 

  Female 17 43.6 

County of residence Uasin Gishu 21 53.8 

  Siaya 3 7.7 

  Nandi 2 5.1 

  Trans Nzoia 2 5.1 

  Turkana 2 5.1 

  Others 9 23.1 

The age of patients ranged from 4 to 83 years with a median age of 40 (IQR 25, 48) years. Where the proportion 

of males was slightly higher (56.4%) compared to females (43.6%). Slightly above half (53.8%) of the patients 

were residents of Uasin Gishu county while the bordering counties (Elgeyo Marakwet, Nandi, Kakamega and 

Trans Nzoia Counties contributed 6(15.4%) of the respondents. 

Table 2: Causative mechanisms 

Variable Category Frequency Percentage 

Etiology Postoperative 15 38.5 

  Trauma 10 25.6 

  Cancer 9 23.1 

  Gangrenous cholecystitis 2 5.1 

  Pancreatitis 2 5.1 

  TB 2 5.1 

  Perforation of small bowel 1 2.6 

  Perforated appendicitis 1 2.6 

  Mesenteric ischemia 1 2.6 
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Most (38.5%) of the patients with IAA had them as complications following surgery.  followed by trauma 

(25.6%) and cancer (23.1%); these three etiologies contributing to 87.2% of the total (n=39) cases of IAA 

included in the study. 

Table 3: Radiological features 

Variable Category Frequency Percentage 

Location Right lower quadrant 12 30.8 

  Sub-phrenic 7 17.9 

  Psoas 5 12.8 

  Peri splenic 5 12.8 

  Left iliac fossa 2 5.1 

  Anterior abdominal wall 1 2.6 

  Supravesical 1 2.6 

  Hepatorenal 1 2.6 

  Inguinal 1 2.6 

  Lesser sac 1 2.6 

  Para-vertebral 1 2.6 

  Peri-pancreatic 1 2.6 

  Prevesicle 1 2.6 

Majority (30.8%) of these IAA were located in the right lower quadrant, sub-phrenic constituted 17.9% and 

psoas represented 12.8% of the sites. 

DISCUSSION 

Introduction 

Intra-abdominal abscesses are a major contributor to morbidity and mortality around the world. More so in 

developing countries like Kenya where diagnosis and management are usually carried out late due to factors 

that include gender, level of education and long waiting time for specialized treatment. In the past and even 

currently, most of the Intra-abdominal abscesses (IAA) are treated via open surgery. However, with the age of 

Interventional Radiology, IAA are managed faster, and with better clinical and radiological outcomes. 

Causative mechanisms and locations of intra-abdominal abscesses. 

Most (38.5%) of the patients with IAA had them as complications following surgery followed by trauma 

(25.6%) and cancer (23.1%); these three etiologies contributing to 87.2% of the total (n=39) cases of IAA 

included in the study. 

This corresponded well to a study by Stephen G. Gerzof et al that found majority (67%) of the patients had 

IAA formation due to surgery (Gerzof et al., 1981). Other studies also showed that most of the IAA were due 

to surgery including Cinat et al (Cinat et al., 2002)(Yamaguchi et al., 2004) and (Connell et al., 1980). Cinat 

et. al., demonstrated post-surgical as the most causative mechanism with a mean SD of 22-29 days after 

operation with majority of the patients showing the abscess on the initialpost-surgical scans and the rest 

developing the abscesses after the initial scans. Yamaguchi et. al., in his study on patients with Crohn’s disease 

demonstrated majority of their patients had a positive history of having had surgery prior and the most common 

reason as to which his patients required surgery prior was stenosis which is common in Crohn’s disease. 

One study demonstrated trauma as the commonest cause (Nichols, 1986). Nichole et. al., observed that more 

than 80% of the abscesses occurred after penetrating abdominal trauma and they therefore demonstrated the 
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major importance of gastrointestinal perforation to postoperative infection. They additionally reported the 

results of a prospective study of 145 patients who presented with penetrating abdominal trauma & intestinal 

perforationand they also demonstrated the risk of abscess formation being greater with increasing age, injury 

to the left colon necessitating colostomy, greater requirements for blood or blood products during surgery and 

increasing number of organs injured. The difference in this study can be attributed to the fact that the study 

was geared towards treatment of intraabdominal sepsis as opposed to IAA specifically. 

Majority (30.8%) of these IAAs were located in the right lower quadrant, sub-phrenic constituted 17.9% and 

psoas represented 12.8% of the sites. This corresponded well with a study by W. A. Altemeier which showed 

majority of the IAA located in the right lower quadrant in the peritoneal cavity. (Altemeier et al., 1973). 

Altemeier et al., more than half of the abscesses were located in the right lower quadrant followed by the left 

lower quadrant, pelvis and subphrenic areas. They additionally stated that  understanding of these anatomic 

considerations was important for the recognition and drainage of the abscesse 

CONCLUSIONS 

Most of the patients with IAA had them as complications following surgery. Clinically most of the patients 

complained of abdominal pains. Radiologically, only 30% of the IAA were visualized by ultrasound to be 

hyper vascular. Mild pain was the commonest post procedural complication. Only 1 of the patients had a major 

complication. Overall success rate of PCD was 96.7%. 

RECOMMENDATIONS 

Clinical assessment of patients early; especially post-surgical patients to enable early detection of the IAA. 

Adequate post procedural analgesia with counselling on the expected complications. Percutaneous drainage 

be considered as one of the first line treatment options for patients with IAAs owing to its high success rate. 
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