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Abstract
BACKGROUND
Iliopsoas muscle abscess (IPA) and spondylodiscitis are two clinical conditions often related to atypical presentation and challenging management. They are both frequently related to underlying conditions, such as immunosuppression, and in many cases they are combined. IPA can be primary due to the hematogenous spread of a microorganism to the muscle or secondary from a direct expansion of an inflammatory process, including spondylodiscitis. Computed tomography-guided percutaneous drainage has been established in the current management of this condition.

AIM
To present a retrospective analysis of a series of 8 immunocompromised patients suffering from spondylodiscitis complicated with IPA and treated with percutaneous computed tomography-guided drainage and drain insertion in an outpatient setting.

METHODS
Patient demographics, clinical presentation, underlying conditions, isolated microorganisms, antibiotic regimes used, abscess size, days until the withdrawal of the catheter, and final treatment outcomes were recorded and analyzed.

RESULTS
All patients presented with night back pain and local stiffness with no fever. The laboratory tests revealed elevated inflammatory markers. Radiological findings of spondylodiscitis with unilateral or bilateral IPA were present in all cases. Staphylococcus aureus was isolated in 3 patients and Mycobacterium tuberculosis in 2 patients. Negative cultures were found in the remaining 3 patients. The treatment protocol included percutaneous computed tomography-guided abscess drainage and drain insertion along with a course of targeted or empiric antibiotic therapy. All procedures were done in an outpatient setting with no need for patient hospitalization.

CONCLUSION
The minimally invasive outpatient management of IPA is a safe and effective approach with a high success rate and low morbidity.
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Core Tip: Eight patients diagnosed with spondylodiscitis complicated with iliopsoas muscle abscess were managed with minimally invasive percutaneous computed tomography-guided drainage, placement of a drain, and proper antibiotic treatment in an outpatient setting. Complete recession of the symptoms with no recurrence after 6 mo was observed. The minimally invasive outpatient management of iliopsoas muscle abscess is a safe and effective approach with a high success rate and low morbidity.


INTRODUCTION
Iliopsoas muscle abscess (IPA) is a rare infective clinical condition often related to nonspecific symptoms and a variety of etiologies[1]. It was first described by Mynter in 1881 and was characterized as “acute psoitis”[2]. Two proposed mechanisms lead to IPA. Primary IPAs are caused by a hematogenous spread of an infective microorganism that leads to IPA formation due to the muscle’s rich vascularity, especially in immunocompromised patients. Secondary IPAs are developed by a contiguous spread of an intra-abdominal inflammatory process or by musculoskeletal conditions such as spondylodiscitis, sacroiliitis, or tuberculosis of the spine[1,3,4].
Spondylodiscitis is the most common form of spinal infection, affecting the intervertebral disc and the adjacent vertebral bodies and can present isolated or combined with other underlying conditions such as infections, malignancy, and immunosuppression[5]. Pyogenic spondylodiscitis can result in IPA due to direct expansion into the iliopsoas.
Symptoms of IPA may be insidious and nonspecific due to the location of the iliopsoas muscle, but the classical clinical presentation described in the literature includes the triad of fever, back pain, and limp[6,7]. Due to the atypical clinical features, diagnosis is oftentimes delayed leading to increased morbidity and mortality. Once an IPA is suspected, computed tomography (CT) scan is recommended, with a high sensitivity rate approaching 100%, whereas magnetic resonance imaging (MRI) of the spine is the most indicative imaging for spondylodiscitis[4,8]. There is no uniform treatment strategy for IPA. Traditionally, surgical drainage of the abscess along with a broad-spectrum antibiotic treatment was the preferred treatment[1,9,10]. However, more recent literature reports that the percutaneous CT-guided abscess drainage is a safe and equally effective alternative[1,8,11]. The purpose of the current study was to present and evaluate a case series of 8 patients diagnosed with spondylodiscitis complicated with IPA. The patients were managed with antimicrobial therapy, minimally invasive percutaneous CT-guided drainage, and the addition of a short-term drain insertion in an outpatient setting.

MATERIALS AND METHODS
A retrospective collection and analysis of all radiologically diagnosed cases of IPA that were treated with CT-guided percutaneous drainage from 2016 to 2020 in the department of Interventional Radiology of a tertiary University hospital was performed. All cases initially presented to the spinal outpatient clinic complaining of back pain and were diagnosed with spondylodiscitis and IPA formation after an MRI and a CT scan. Records were extracted from the Interventional Radiology department’s database. Data were reviewed for patient demographics, underlying conditions, isolated microorganisms, antibiotic regimes used, abscess size, days until the withdrawal of the catheter, and final outcome.
All abscesses were defined as secondary IPAs due to the concurrent presence of spondylodiscitis. Two patients were diagnosed specifically with tuberculosis of the spine. There was no neurological compromise, spinal instability, or bone deformity present due to spondylodiscitis.
Treatment success was marked by clinical and laboratory improvement along with radiological confirmation of recession of the abscess and eventually catheter removal. All patients were clinically evaluated 6 mo after the end of their treatment.

CT-guided percutaneous drainage
All draining procedures were performed by direct insertion of a 12 Fr pigtail catheter into the abscess cavity. Before the procedure, a CT and MRI scan were performed. Values of international normalized ratio less than 1.5 and platelet count greater than 50000/μL were required to proceed with the drainage, and antiplatelet or anticoagulation medication had to be discontinued accordingly. Patients were placed in the prone position in most cases (7 out of 8 patients). The placement decision was made depending on the best approach to the abscess cavity. All procedures were performed under local anesthesia and aseptic conditions. After an initial CT scan for approach planning, the trocar pigtail catheter was advanced into the abscess cavity under CT guidance. When the trocar reached the middle of the fluid collection it was withdrawn while the catheter was advanced and secured in position (Figure 1). Manual aspiration of the fluid was then performed, and the catheter was connected to a drainage bag. The inserted drain was removed if there was no drainage for 48 h.

RESULTS
A total of 8 patients that underwent CT-guided percutaneous IPA drainage were included in the study (Table 1). Their mean age was 52.6 ± 20.8-years-old, and there were six unilateral and two bilateral cases, a total of 10 abscesses. All cases were secondary; six were in immunocompromised patients [renal failure, HIV, intravenous (IV) drugs] with spondylodiscitis and two were in patients diagnosed with tuberculosis of the spine.
All patients presented at the spine outpatient clinic complaining of back pain for at least 3 mo with worsening at night, and 1 patient also mentioned weight loss. At clinical examination, there was local sensitivity and palpable muscle spasm found in all patients with no neurological compromise. All patients remained afebrile. From the laboratory investigation, there was an increase in inflammatory markers (C-reactive protein and erythrocyte sedimentation rate).
The diagnosis was confirmed by MRI followed by CT. According to imaging calculations, the mean abscess size was 6.3 ± 2.1 cm. There was no bone deformity or spinal degeneration observed. The drainage procedure was arranged immediately and performed in the next 1-3 d from the initial diagnosis. A 12 Fr pigtail drain was inserted in all cases, as previously described. The average time until the withdrawal of the catheter was 10 ± 2 d.
Microbiology samples from the abscess fluid were sent in all cases. Staphylococcus aureus was isolated in 3 cases, Mycobacterium tuberculosis was isolated in 2 patients, and there was no specific microorganism isolated in 2 renal impairment/dialysis patients and 1 IV drug user. All patients initially received empiric antibiotic therapy with ciprofloxacin and clindamycin orally. After the culture results, patients with Staphylococcus aureus culture isolation received a targeted 2-wk course of intravenous vancomycin and oral rifampicin with daily outpatient visits, followed by oral linezolid and rifampicin for another 6 wk. The tuberculosis patients underwent a 9-mo antimicrobial treatment with oral isoniazid, ethambutol, and rifampicin, whereas the patients with no specific microorganism isolated received an 8-wk empiric antibiotic treatment as presented in Table 2. All abscesses were successfully drained on the first attempt, and all patients had a complete resolution of symptoms. There were no recurrences at the 6-mo follow-up.

DISCUSSION
We present a case series of 8 patients suffering from spondylodiscitis complicated with IPA, successfully treated with a minimally invasive approach of combined percutaneous abscess drainage with drain insertion and antibiotic therapy. Immunosuppression is the predominant underlying condition in IPA and may be responsible for the insidious presenting signs and symptoms[9]. In the current series, there was a higher prevalence of IPA in patients that were on renal dialysis, immunocompromised by HIV, or IV drug users. Moreover, tuberculosis is linked to secondary IPA due to vertebral involvement[11–13]. Although tuberculosis is rare, there were 2 cases of secondary IPA in patients with tuberculosis of the spine.
The clinical triad of IPA symptoms as described by Mynter[2] in 1881 includes back pain, limping, and fever. Subsequent studies have identified more nonspecific symptoms such as weight loss, lower extremity pain, lower extremity edema, gastrointestinal symptoms, and a palpable mass[8]. The laboratory findings include elevated white blood cell count, C-reactive protein, and erythrocyte sedimentation rate as well as anemia[3,4]. In the present case series, none of the patients presented with the typical IPA symptomatology. The patients’ underlying conditions along with the raised inflammatory markers guided the physicians to suspect an inflammatory condition of the spine.
The final diagnosis of IPA is confirmed by the imaging findings. Several studies recommend ultrasound as the initial radiological investigation. However, it is an operator-dependent procedure with a low diagnostic rate[1,9,14]. CT scan is considered to be the “gold standard” for a definitive diagnosis of IPA, and MRI adds more detailed imaging of the abscess wall, the soft tissues, and the surrounding structures without the need for IV contrast infusion[3,15–17]. Both MRI and CT scans were performed in the current study and revealed signs of spondylodiscitis with unilateral or bilateral IPA formation in all patients. Although IPA is mainly described as an outcome of spondylodiscitis[7], literature also describes spondylodiscitis as a complication of an established IPA[18]. Therefore, it could not be clearly stated which condition was presented first. Spondylodiscitis, however, did not require invasive treatment in contrast to the IPA formation.
The literature traditionally suggests early surgical management of the IPA, which suggests a long in-hospital stay. The surgical procedure of choice, according to Ricci et al[9] in 1986, was abscess drainage through a lower abdominal muscle-splitting, extraperitoneal incision. In more recent years, with the evolution of interventional radiology, minimally invasive percutaneous drainage of retroperitoneal abscesses, including IPA, is the treatment method of choice[11]. This approach is preferred especially for immunocompromised patients, as it eliminates the need for general anesthesia and is also associated with a shorter hospital stay, minimizing morbidity and mortality. There is currently no literature describing the management of such patients with a drain insertion in an outpatient setting. In the current series, all patients were managed as outpatients. All patients underwent CT-guided drainage and drain insertion without delay from the time of diagnosis. The drain insertion increased the success rate of the drainage, and no repeat procedures were necessary.
Empiric antibiotic therapy should cover against Staphylococcus aureus and gram-negative and gram-positive microorganisms, including bowel flora and common urinary tract infection bacteria, and targeted therapy should be commenced immediately after the culture results[14]. For mycobacterial infections, a 9-mo conventional antituberculosis therapy was applied. For non-mycobacterial infections, as all cases presented with vertebral involvement, the minimum duration of the antibiotic treatment was 8 wk, including at least 2 wk of IV vancomycin, and prolonged according to laboratory and radiological findings. Those receiving IV vancomycin visited the outpatient clinic daily for the first 2 wk for the infusions.
The drain catheter remained in place until no drainage was observed for 2 consecutive days. A follow-up CT scan was performed between days 7 and 14 to confirm abscess recession.
The current study has several limitations. First, it is a single-center study of a small pilot patient group, which reflects the rarity of the condition. Second, no control group was recruited. Moreover, the retrospective study design might introduce recall or patient selection bias.

CONCLUSION
The minimally invasive outpatient management of IPA is a safe and effective approach with a high success rate and low morbidity.

ARTICLE HIGHLIGHTS
Research background
There has been an evolution in the management of complicated spondylodiscitis with iliopsoas muscle abscess (IPA) formation through the years and computed tomography (CT)-guided drain insertion with antibiotic therapy being the current practice.

Research motivation
Complicated spondylodiscitis with IPA formation in immunocompromised patients could be managed in an outpatient setting.

Research objectives
The purpose of the current study was to describe the care management of complicated spondylodiscitis.

Research methods
A 4-year retrospective collection and analysis of all radiologically diagnosed cases of IPA that were treated with CT-guided percutaneous drainage. Data included patient demographics, underlying conditions, isolated microorganisms, antibiotic regimes used, abscess size, days until the withdrawal of the catheter, and final outcome. All draining procedures were performed by direct insertion of a 12 Fr pigtail catheter into the abscess cavity.

Research results
All 8 patients were diagnosed with IPA formation secondary to complicated spondylodiscitis, and two of them were diagnosed with spinal tuberculosis. All 8 patients showed complete recession of the symptoms and radiological findings after the CT-guided abscess drainage and the long-term antibiotic therapy. The microbiology cultures identified Staphylococcus aureus in 3 cases and Mycobacterium tuberculosis in 2 cases and were negative in the remaining 3 cases. There was no need for patient hospitalization.

Research conclusions
The minimally invasive outpatient management of IPA, which combines CT-guided percutaneous drainage and placement of a drain with proper antibiotic treatment, proved to be a safe and effective approach with a high success rate and low morbidity.

Research perspectives
More studies should be performed in order to prove the cost effectiveness and the decreased morbidity of the minimally invasive outpatient management of these patients.
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Figure Legends
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Figure 1 A 35-year-old patient with a history of intravenous drug use presenting with severe low back pain. A: T2 weighted image sagittal image reveals a high-intensity signal of the L3-L4 vertebrae, disk involvement, and paravertebral fluid collections; B: T1 weighted image axial image with contrast enhancement reveals bilateral iliopsoas abscesses; C: The corresponding computed tomography image with the pigtail catheter inserted in the right iliopsoas abscess; D: The computed tomography image after the catheter removal revealed complete resolution of the abscess.
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Table 1 Patient’s demographics
	Patient
	Sex
	Age in yr
	Underlying condition
	Site
	Position
	Size in cm
	Procedure time in min
	Presenting complaint
	Catheter withdrawal in d
	Microbiologic cultures

	1
	Male
	76
	Renal failure- dialysis
	Unilateral
	Prone
	4.5
	15
	Back pain
	8
	Negative

	2
	Female
	69
	Renal failure- dialysis
	Unilateral
	Prone
	6.4
	15
	Back pain, weight loss
	10
	Negative

	3
	Male
	74
	Renal failure- dialysis
	Bilateral
	Prone
	7.5/4.5
	25
	Back pain
	8
	Staphylococcus aureus

	4
	Female
	68
	Renal failure- dialysis
	Unilateral
	Prone
	4.4
	10
	Back pain
	9
	Staphylococcus aureus

	5
	Female
	34
	HIV
	Bilateral
	Prone
	5.5/4.3
	25
	Back pain
	8
	Staphylococcus aureus

	6
	Male
	35
	IV drug user
	Unilateral
	Supine
	8.3
	10
	Back pain
	13
	Negative

	7
	Male
	38
	Tuberculosis
	Unilateral
	Prone
	7.5
	15
	Back pain
	11
	Mycobacterium tuberculosis

	8
	Female
	27
	Tuberculosis
	Unilateral
	Prone
	10.4
	15
	Back pain
	14
	Mycobacterium tuberculosis


IV: Intravenous.


Table 2 Culture results and antibiotic treatment
	Microorganism
	n
	Antibiotic treatment
	Duration

	Staphylococcus aureus
	3
	Rifampicin PO - Vancomycin IV
	2 wk

	
	
	Rifampicin PO - Linezolid PO
	6 wk

	Mycobacterium tuberculosis
	2
	Rifampicin PO - Isoniazid PO - Ethambutol PO
	9 mo

	Negative cultures, renal impairment patients
	2
	Vancomycin IV - Ciprofloxacin PO
	8 wk

	Negative cultures, IV drug user
	1
	Ciprofloxacin PO - Clindamycin PO
	4 wk

	
	
	Ciprofloxacin PO - Rifampicin PO
	3 wk


IV: Intravenous; PO: By mouth (per os).
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