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Laparoscopic drainage as
 a minimally invasive
treatment for a psoas abscess
A single-center case series and literature review
Chang Hwa Hong, MDa, Yong Cheol Hong, MDa, Sang Ho Bae, MDb, Myoung Won Son, MDb,
Sung Hun Won, MDc, Aeli Ryu, MDd, Chang Hyun Kim, MDa, Hee Jun Chang, MDa, Woo Jong Kim, MDa,∗

Abstract
A psoas abscess is a rare but potentially devastating condition that is associated with risks of neurological deficits, septic shock, and
even death. The current first-line treatment is percutaneous catheter drainage (PCD) under imaging guidance, combined with broad-
spectrum antibiotics. Surgical drainage should be considered if PCD fails or is impossible.
Although many studies on PCD and open surgical drainage have appeared, the outcomes of laparoscopic drainage have rarely

been reported. Thus, we laparoscopically drained the psoas abscesses of 6 patients; drainage was complete and we encountered
no recurrence or complication. All patients were evaluated by plain radiography, contrast-enhanced computed tomography, and
laboratory tests; all were followed-up for 1 year. Laparoscopic drainage is a good treatment option when PCD fails, affording all the
advantages of open surgery (complete drainage, resection of infected tissue, and contermporaneous treatment of concomitant
lesions). Also, laparoscopic drainage is minimally invasive, requires a smaller incision, and allows rapid recovery.

Abbreviations: BMI = body mass index, CRP = C-reactive protein, CT = computed-tomography, ESBL = extended-spectrum
beta-lactamases, ESR= erythrocyte sedimentation rate, PCD= percutaneous catheter drainage, PLF= posterolateral fusion, PLIF=
posterior lumbar interbody fusion, WBC = white blood cell.

Keywords: laparoscopic drainage, minimally invasive treatment, psoas abscess

1. Introduction septic shock, and even death.[2] The common symptoms include
A psoas abscess is rare (the incidence is 0.4/100,000[1]) but may
be devastating, placing patients at risk of neurological deficits,
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fever, persistent back pain, and limitation of hip motion.[3–5]

However, as the symptomatology varies and the clinical features
are non-specific, diagnosis and effective management are
frequently delayed.[6] A psoas abscess can be caused by lymphatic
or hematological infective spread from a distant lesion but also by
direct spread from a nearby infection.[7]

The current first-line treatment is broad-spectrum antibiotics
combined with percutaneous catheter drainage (PCD) under
imaging guidance, depending on the size of the abscess.[8–13]

Surgical drainage should be considered in cases with a
concomitant intra-abdominal disease that requires open surgical
intervention, or if PCD is technically difficult because of abscess
inaccessibility, a multi-loculated abscess cavity, diffuse phlegm-
onous muscle involvement, or very thick pus.[8–10,14–16] Howev-
er, open surgical drainage is invasive, may trigger adhesions in
surrounding tissue, and delays recovery. In contrast, laparoscopic
drainage is minimally invasive, allows rapid recovery, and does
not require the use of radiation.[17–19] Although many reports on
computed-tomography (CT)-guided PCD and open surgical
drainage have appeared, the outcomes and clinical characteristics
of patients undergoing laparoscopic drainage have received little
attention.[17,20] We laparoscopically drained 6 psoas abscesses;
no patient required an additional procedure or secondary
surgery. We hypothesized that laparoscopic drainage might
afford good clinical outcomes. We here present the clinical
outcomes and efficacy of such drainage.

2. Materials and methods

This was a retrospective, case-controlled observational study.
This study was approved by the institutional review board of
Soonchunhyang University Hospital (IRB no. 2019–04–040).
The requirement for informed patient consent was waived

mailto:kwj9383@hanmail.net
http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
http://dx.doi.org/10.1097/MD.0000000000019640


Hong et al. Medicine (2020) 99:14 Medicine

D
ow

nloaded from
 http://journals.lw

w
.com

/m
d-journal by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

y
w

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

4/O
A

V
pD

D
a8K

K
G

K
V

0Y
m

y+
78=

 on 05/02/2024
because of the retrospective nature of the study. We retrospec-
tively evaluated 6 patients who underwent laparoscopic drainage
of psoas abscesses in our institute between January 2015 and
December 2017. Each case was individually reviewed and the
diagnosis confirmed by the attending surgeon and an infectious
diseases physician. All patients were evaluated by plain
radiography and contrast-enhanced CT both pre- and post-
operatively. At baseline, we recorded sex, age, any comorbidity,
and any previous treatment. We noted all symptoms or signs
(fever, flank pain, hip flexion contracture, localized swelling,
redness, and a sense of heating); the white blood cell (WBC)
count; the erythrocyte sedimentation rate (ESR); the C-reactive
protein (CRP) level; wound culture results; and the causative
organisms.
2.1. Surgical techniques

Under general anesthesia, each patient was prepared in the supine
position and a 12-mm-diameter subumbilical trocar was inserted
into the abdominal cavity and insufflated with carbon dioxide to
Figure 1. Laparoscopic finding shows (A) a psoas abscess with granulation tis
placement into abscess cavity.

2

a pressure of 12 mmHg. Under direct visualization, 2 additional,
5-mm-diameter working trocars were inserted into the left and
right lower quadrants, respectively, forming a triangle. After
carefully stripping the peritoneum from the abdominal wall,
avoiding injury to the bladder or iliac vessels, the psoas muscle
became visible and a small incision was made in a thin portion of
the abscess wall via laparoscopic electrocautery (Fig. 1). After
collection of some of the abscess for microbial culture, massive
irrigation and debridement of granulation tissue followed. A 5-
mm-diameter, closed suction drain was inserted into the abscess
cavity. The drain remained in place for about 1 week and was
removed when pus drainage ceased.

2.2. After surgery

Postoperative CT was routinely performed on postoperative day
3 to explore the status of any residual abscess and the drain
position. Intravenous antibiotic therapy was empirically initiated
prior to surgery, and continued, using tailored antibiotics, after
the causative strain had been identified microbiologically. After
sue, (B) incision on psoas abscess for laparoscopic drainage and (C) drain
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the symptoms had been alleviated and the levels of inflammatory
hematological markers became normalized, patients were dis-
charged on ongoing oral antibiotics. Outpatient follow-up was
performed at 1, 3, 6, and 12 months after discharge. CT scans,
plain radiographs, and blood tests were performed to assess
recovery/recurrence status.

3. Results

Patient baseline characteristics and demographics are summa-
rized in Table 1.We treated 3males and 3 females of mean age 70
years (range 42–87 years). The average preoperative laboratory
findings (the WBC, the ESR, and the CRP level) were 9620/ml,
81.33mm/hour and 89.65mg/L, respectively. WBC and CRP
levels increased in all but 1 patient, who developed a secondary
tuberculous psoas abscess. All patients initially complained of
back or flank pain, and all but 2 complained of high fever (over
38°C). Three of the 6 patients had undergone prior spinal surgery
[kyphoplasty, posterior lumbar interbody fusion (PLIF), and
posterolateral fusion (PLF)] but the other 3 had not. Primary CT-
guided percutaneous drainage was attempted in 3 cases but
failed. In the other 3 cases, we preferred primary laparoscopic
drainage because the psoas abscesses were bilateral or multi-
loculated, and the patients were not in good condition. Causative
strains were identified in only 4 cases; in the other 2 cases, the
empirical antibiotics were continued on the advice of an
infectious diseases physician. We found no evidence of abscess
recurrence at the 1-year follow-up.
3.1. Case 1

The patient was an 85-year-old female with fever and lower back
pain of 2 weeks duration. The local clinic found no specific fever
focus but empirical ntravenous ciprofloxacin had been prescribed
for 1 week. When the symptoms did not improve, the patient was
referred to our hospital. She was clearly ill and complained of
progressive back pain. Her temperature was within the normal
range but the laboratory found elevations in the levels of
inflammatory markers: WBC 19,080 /ml, ESR 104mm/hour, and
CRP level 84.8mg/L. Contrast-enhanced CT revealed a homog-
enous, minimally attenuating multilocular abscess exhibiting
peripheral rim enhancement in the left psoas muscle in the L3–5
area (Fig. 2A). We performed laparoscopic drainage. The
postoperative CT scan obtained 3 days later showed that
drainage was adequate and that the drain was well-positioned
(Fig. 2B). No causative organismwas identified; we continued the
empirical antibiotics. The patient was discharged after 1 month
when her symptoms resolved and the inflammatory marker levels
normalized.

3.2. Case 2

A 79-year-old female who had undergone kyphoplasty to
successfully treat a compression fracture of L1/L5, and had
been dischargedwhenwell, presented to our clinic oncemore. She
complained of intermittent high fever and focal tenderness on
palpation of the lower back. Lumbar spine mobility was
markedly decreased by the severe pain. She was re-admitted
6 days after initial discharge. Her temperature was 38.2°C. The
laboratory findings were: WBC 19,080/ml, ESR 104mm/hour,
and CRP level 84.8mg/L. The plain radiograph revealed no
specific interval change compared to the radiograph taken after

http://www.md-journal.com


Figure 2. Contrast-enhanced CT scan demonstrating multilocular abscess with peripheral rim enhance in left psoas muscle of L3-5 area (A) and follow-up CT scan
performed at the 3rd postoperative day showing drainage of abscess and a well-positioned drain (arrow) (B).
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kyphoplasty. CT revealed a ca. 2-cm-diameter, mildly attenuati-
ing homogenous abscess on the right of the L4–5 area. In the past,
she had developed a chronic pulmonary embolism and had been
prescribed warfarin which, however, was stopped before for
surgery. An IVC filter had been inserted on the day before surgery
to prevent any massive postoperative embolism. On hospital day
7, we laparoscopically drained the psoas abscess using the same
technique. The sample obtained during surgery grew Staphylo-
coccus epidermidis; we commenced intravenous piperacillin/
tazobactam. On postoperative day 1, her temperature became
normal. On postoperative day 2, lumbar spine mobility greatly
improved; only mild tenderness was evident in the lumbar region.
Antibiotics were continuously administered and, on day 14
postoperatively, the elevated parameters indicating infection fell
to normal for the first time. After 1 month of hospitalization, she
was discharged on continuing antibiotic therapy for 1 week.
3.3. Case 3

A 42-year-old male complained of constant lower back pain
radiating to the right lower extremity 3 months in duration, and
also hypoesthesia of the anterior aspect of the right lower leg, but
with normalmotor function. Twomonths prior, he had attended a
urology clinic because of dysuria and difficulty in urination. His
serum prostate-specific antigen level was abnormally high; we
performed a prostate biopsy and confirmed chronic tuberculous
prostatitis. The laboratory found that the inflammatory marker
levels were within normal limits:WBC 7690/ml, ESR 16mm/hour,
and CRP level 3.79mg/L; his temperature was also in the normal
range. A plain chest radiograph showed evidence of pulmonary
tuberculosis and the sputumwas also positive. CT revealed a right-
side psoas abscess ca. 9.5cm in diameter; the abscess was
unilocular, of low-density, but evidenced peripheral enhancement.
On admission, he underwent CT-guided percutaneous drainage
via a catheter inserted into the abscess cavity (first-line treatment);
pus culture yieldedMycobacterium tuberculosis. Anti-tuberculosis
medical therapy was initiated after the catheter was placed. After
1 week of drainage, follow-up CT showed that the abscess had
greatly decreased in size. The catheterwas removed and the patient
discharged on continuing anti-tuberculosis medication. One
4

month later, he complained of relapsed lower back and radiating
pain. CT confirmed a recurrent right psoas abscess; we considered
that surgical drainage was required to ensure that drainage was
adequate and to wash out the abscess cavity. We laparoscopically
drained the psoas abscess. The patient was discharged after
2weeksona further 6monthsof anti-tuberculosismedical therapy.
A CT scan taken after 1 year showed no evidence of abscess
recurrence.
3.4. Case 4

A 74-year-old female complained of progressive lower back pain
and fever 2 weeks in duration that commenced after she fell off a
chair. She was first admitted to a local clinic and diagnosed with a
bilateral psoas abscess confirmed by CT. Her medical history
included unstable angina, hypertension, and insulin-dependent
diabetes mellitus. Despite 9 days of empirical intravenous
vancomycin/meropenem, and percutaneous drainage of the
abscess, her symptoms did not improve and follow-up CT
revealed aggravated abscess formation. Finally, she was
transferred to our clinic for surgical drainage of the abscess.
She presented with severe tenderness in the lumbar region and a
temperature of 37.8°C. She complained of excessive flexion
contracture of the hip, but no neurological deficit was evident.
The laboratory findings were: WBC 9290/ml, ESR 61mm/hour,
and CRP level 86.01mg/L. CT detected a bilateral, multi-
loculated psoas abscess containing gas in the L3–5 region (Fig. 3).
We laparoscopically drained the abscess on the day after
admission; we encountered extensive gas and necrotic debris.
We performed massive debridement/irrigation and obtained a
culture specimen. Extended-spectrum beta-lactamases (ESBL)
were identified microbiologically and she was continued on the
pre-surgery antibiotics for 3 weeks. She was discharged without
symptoms at 1 month after initial hospitalization.

3.5. Case 5

A 55-year-old male who had undergone posterior decompression
and posterior lumbar interbody L4–5 fusion 1 year prior because
of spinal stenosis was hit by a car. Two weeks after the accident,



Figure 3. Coronal view of CT scan demonstrating extensive multi-loculated abscess of bilateral psoas muscle with gas inclusions (arrow).
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 on 05/02/2024
he presented with right flank pain and flexion contracture of the
right hip. CT revealed a unilocular right-side psoas abscess at the
L4–5 level. On a plain radiograph, the internal (metal) dorsal
device at the L4–5 level appeared to be stable; no metal loosening
nor pull-out was evident. Magnetic resonance imaging (MRI)
was performed to explore a possible periprosthetic infection; L4–
5 vertebral osteomyelitis was detected (Fig. 4). His body
temperature was normal but the laboratory inflammation data
were elevated: WBC 10,250/ml, ESR 115mm/hour, and CRP
level 94.68mg/L. As it was difficult to access the deep abscess
pocket, CT-guided PCD was first attempted, but failed. Surgical
drainage was planned; laparoscopic drainage was performed on
hospital day 3. The sample grew methicillin-resistant Staphylo-
coccus aureus. Intravenous vancomycin was initiated and
continued for 2 months, at which time the patient was
symptom-free and was discharged without any neurological
deficit. At the 1-year follow-up, neither CT nor MRI yielded any
evidence of an abscess or osteomyelitis.

3.6. Case 6

An 87-year-old male underwent posterolateral L2–5 fusion to
treat an L3 burst fracture. About 1 year later, he complained of
continual fever and lower back pain, and flexion contractures of
both hips. The plain radiograph and CT scan revealed a bilateral
multi-locular psoas abscess associated with loosening of the
internal (metal) dorsal fixator. He complained of severe back pain
5

but we found no neurological deficit. His temperature was
38.1°C. Gadolinium-enhanced MRI revealed L2–5 infective
spondylitis and osteomyelitis. The laboratory data were: WBC
8990/ml, ESR 86mm/hour, and CRP level 22.12mg/L. We
performed primary laparoscopic drainage on the day of
admission, given the fact that the abscess was bilateral and
multi-loculated, and the rapid progression of clinical symptoms.
No pathogen was identified microbiologically. Cefazoline was
initiated and continued as empirical antibiotic therapy. After 2
months of hospitalization, he was discharged free of symptoms
with the levels of all inflammatory markers within normal ranges.
CT performed at the 6-month follow-up yielded no evidence of
abscess recurrence.
4. Discussion

Psoas abscesses are rather rare but can be life-threatening. Such
abscesses are classified as primary or secondary by reference to
their etiology. A primary abscess is caused by the lymphatic or
hematological spread of a microorganism from a distant site,
whereas a secondary abscess occurs after direct spread from a
nearby site of inflammation or infection. Primary abscesses
account for 30% of all cases,[21] being common in intravenous
drug abusers and the immunocompromised, particularly patients
infected with human immunodeficiency virus (HIV).[22,23]

Secondary psoas abscesses constitute most cases and are most
commonly caused by intra-abdominal inflammatory conditions

http://www.md-journal.com


Figure 4. CT scan (left) at the level of L4-5 shows right psoas abscess and gadolinium enhanced MRI (right) demonstrates vertebral osteomyelitis of L4-5 (arrow).
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such as Crohn disease, appendicitis, and diverticulitis[24]; spinal
pathologies; and urinary tract infections.[21,22] The most common
causative organism of both types of abscess is S. aureus.[25,26]

The prognosis is good if appropriate treatment commences
early.[27] However, diagnosis is often delayed because the clinical
manifestations are nonspecific, increasing mortality.[21,28] Most
of our patients complained of flank pain or flexion contracture of
the hip, creating a risk of misdiagnosed infection or septic
arthritis of the hip joint.[29,30] A psoas abscess can also paralyze
and distend the intestines; if flank pain and abdominal discomfort
co-present, the abscess may be misdiagnosed as an intestinal
problem and appropriate treatment delayed.[31] As shown in our
cases, prior spinal surgery (spinal fusion or kyphoplasty) may
cause psoas abscesses attributable to surgical site infections.
Therefore, even if the clinical symptoms are nonspecific, the
possibility of a psoas abscess should be considered when a patient
has undergone a spinal operation. In particular, a psoas abscess
developing after spinal fusion can be misinterpreted as a
degenerative change in a segment adjacent to the fused
segment.[32] An elevated leukocyte count, an increase in the
ESR, and an elevated CRP level are typical laboratory findings of
psoas abscess patients compared to those with degenerative
spinal diseases. In general, the extent of CRP elevation reflects the
extent of inflammation.[11,26]

We used contrast-enhanced CT to evaluate all abscesses pre-
and post-operatively. CT is the recognized gold standard for
diagnosis; the detection rate exceeds 90%.[26–28] Plain radiogra-
phy and ultrasound may also be useful but are less sensitive than
CT. Typical features on plain radiographs include an abnormal
psoas shadow, gas, and abscess calcification, but not all features
6

are always present.[27,33] Although ultrasound is advocated by
some authors because of its advantages (no use of radiation, low
cost, and real-time monitoring), sensitivity may be compromised
by intestinal gas and small lesions are easy to miss.[8] MRI readily
identifies osteomyelitis and the extent of abscesses, but metal
implants and gas may cause artifacts.[34,35]

In the time since Mueller et al first used PCD to treat a psoas
abscess in 1984, CT-guided PCD and broad-spectrum antibiotics
have served as front-line treatments.[8–13,15] Although this is
relatively simple and cost-effective, there are certain limitations.
First, catheter obstruction/dislocation can compromise drain-
age.[8] As the iliopsoas is amajor flexormuscle of the hip joint, the
catheter may readily exit from the abscess cavity if the patient
changes position or moves. Second, if the pus is sticky or
purulent, it is difficult to maintain catheter patency. The psoas
abscess pus of tuberculous spondylitis is particularly viscous;
catheter obstruction is a real possibility.[18,19] Third, if the abscess
is multi-loculated or chambered, PCD may not afford adequate
drainage.[36,37] Finally, in patients with secondary abscesses, the
primary lesions must also be treated (in addition to draining the
abscess) because recurrence has been reported in about 50% of
cases undergoing drainage alone.[11,21]

Standard surgical drainage features an extraperitoneal ap-
proach via an incision in the iliac fossa.[27] Unlike PCD, this
allows complete drainage, full debridement of infected tissue, and
treatment of the intra-abdominal, primary infection focus.[13,17]

In terms of drainage time, all abscesses are rapidly and
contermporaneously removed by surgical drainage whereas
PCD is associated with an average catheter dwell duration of
2 weeks to 2 months.[8,9,38] As is true of open surgical drainage,
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laparoscopic drainage allows complete drainage via the extra-
peritoneal approach, is less invasive than open surgery, and a
bilateral abscess can be treated via a single incision whereas the
open method requires 2 incisions. This reduces postoperative
wound complications, shortens hospitalization, and facilitates
rapid recovery. Rapid drainage is essential for patients with sepsis
or septic shock attributable to an extensive psoas abscess. In such
a situation, the slow PCD rate may be fatal, and open drainage
may be dangerous because it is invasive. Laparoscopic drainage is
more effective in severe cases, being associated with a shorter
operative time and less invasiveness than open surgical drainage.
Here, cases 1, 2, and 6 were elderly patients with severe psoas
abscesses, andwere at risk of septic shock, but recovery was rapid
after laparoscopic drainage and no perioperative complication
was encountered. However, there is a limitation that this method
should be performed by a surgeon who can handle laparoscopic
drainage. In general, orthopedic or neurosurgery doctors who
experience and treat a lot of this disease should work closely with
a general surgeonwho knows how to treat a laparoscope whether
the patient will be subject to PCD or open surgery or minimal
invasive laparoscopic drainage.
5. Limitations

Our study had certain limitations. First, the all cases contained
relatively few patients. Second, the follow-up period was 1 year
only. A large number of patients and longer follow-ups are
needed.
6. Conclusions

Laparoscopic drainage of a psoas abscess may be a good option
when PCD is impossible or fails. Such drainage affords all the
advantages of open surgical drainage (complete drainage,
resection of infected tissue, contemporaneous treatment of the
intra-abdominal primary lesion, and no need for radiation). Also,
laparoscopic drainage is less invasive, requires a smaller incision,
and allows more rapid recovery than the open method.
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