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Abstract
Introduction Holospinal epidural abscess (HEA) extending from the cervical to the lumbosacral spine is an extremely rare
condition. Surgical treatment of HEA, which involves extensive decompression of the spinal lesion is difficult in emergency
settings. However, the authors successfully treated a case of HEA in critical condition with severe neurological deficits
through a combination of skip decompression surgeries and catheter irrigation.
Case presentation A 73-year-old man complained of neck and back pain and developed muscle weakness in the upper and
lower extremities (C5 AIS D tetraplegia). When he was transferred to our hospital, a marked increase in leukocytes (13330/
μL) and C-reactive protein levels (32.11 mg/dL) was observed. Magnetic resonance imaging (MRI) revealed a HEA
extending from C1 to S2 levels. Therefore, an emergency posterior decompression on C4-5 and T4-7 was performed,
followed by catheter irrigation using a venous catheter. Blood and intraoperative isolated microorganisms were identified as
Streptococcus intermedius, which is a rare cause of spinal infection. He experienced marked improvement in pain after
surgery. Two months after surgery, the epidural abscess completely disappeared. Motor weakness gradually improved, and
he was able to walk without support and showed no pain recurrence during the final follow-up (20 months after surgery).
Discussion Early diagnosis is important for the treatment of HEAs. Therefore, a whole spine MRI is recommended when an
extensive spinal epidural abscess is suspected. Decompression surgery at limited spine levels followed by catheter irrigation
should be considered in patients with HEA.

Introduction

Pyogenic spondylitis (PS) is a non-specific and acute or
subacute infection involving the intervertebral disks and
adjacent vertebral bodies. PS predominantly occurs in the
elderly and chronically debilitated patients over 50 years of
age, further increasing in elderly populations [1]. Patients
with PS often have systemic disorders such as diabetes
mellitus, chronic renal failure, cancer, and immunocom-
promised status [2]. In some patients, spinal epidural
abscess (SEA) accompanies PS. However, SEA is not a
common condition with an estimated incidence of 0.2–2.0/
10,000 hospital admissions [2, 3]. Although some cases
without neurological deficits can be treated conservatively
with empirical antimicrobial therapy, this treatment some-
times fails or usually requires a long period of time [4]. In
patients unresponsive to conservative treatment, patients’
symptoms usually worsen due to biomechanical instability
caused by bony destruction and/or neurological impairment
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resulting from SEA in about 1/3 of all cases [5, 6]. In cases
of neurological deficits, surgical treatment is indicated at the
appropriate time [7], and emergency evacuation of the
abscess with decompression of the spinal cord and nerve
roots can be performed [2].

Holospinal epidural abscess (HEA) extending from the
cervical spine to the lumbosacral spine is an extremely rare
condition that can lead to major permanent neurological
deficits and significant mortality [8]. Surgical treatment of
HEA involves extensive decompression from the cervical to
the lumbar spinal lesion and is clinically difficult in emer-
gency settings. We report a case of a patient with HEA with
a poor general condition and severe neurological deficits
who was successfully treated surgically with skip decom-
pression and catheter irrigation.

Case presentation

History

A 73-year-old man with hypertension and diabetes com-
plained of neck and low back pain for 7 days. He had a
history of tooth extraction treatment one year before the
first presentation. He progressively developed muscle
weakness on his upper and lower extremities, and even-
tually could not walk. The patient was transferred to our
hospital because a HEA extending widely from the cer-
vical to sacral regions was detected on magnetic resonance
imaging (MRI).

Examination

Upon arrival in the emergency room, the patient’s vital
signs were as follows: body temperature, 38.6 °C; blood
pressure, 159/95 mmHg; pulse rate, 24 bpm; and Glasgow
Coma Scale, E4V5M6. However, he was drowsy and
unable to communicate promptly.

Upon examination, severe cervical and low back pain
were observed, and deep tendon reflexes on either the upper
or lower extremities were present. Although the accurate
neurological evaluation was difficult because of commu-
nication difficulties, weakness of both the upper and lower
extremities (Medical Research Council grade 2–3/5, C5 AIS
D tetraplegia), and sensory decline below T4 dermatome
was observed.

Pathological findings

Laboratory test results showed a marked increase in leu-
kocytes (13330/μL), C-reactive protein (CRP; 32.11 mg/dL)
levels, and procalcitonin (PCT; 4.40 ng/mL) levels, sug-
gesting that a severe infection was present. Blood glucose

was 126 mg/dL, and HbA1c was 6.4%, suggesting that
diabetes mellitus was controlled. Plain radiographs of the
whole spine showed no obvious pathologic findings except
for an erosion of the vertebral endplates at the L3-4 level.
MRI of the cervical to lumbar regions was taken, and fluid
accumulation in the dorsal portion of the epidural space
from the C1 to S2 levels was detected. The fluid accumu-
lation showed iso-intensity with peripheral enhancement by
gadolinium-enhanced T1-weighted images, high-intensity
T2-weighted, and short tau inversion recovery (STIR)
images, suggesting a diagnosis of HEA at that time (Fig. 1).
The fluid compressed the spinal cord and was considered as
the main cause of the patient’s neurological symptoms,
particularly, at the most severely compressed levels of the
spinal cord, T3-8 (Fig. 1). The intervertebral disks and
surrounding vertebral endplates showed high intensity on
T2-weighted images of L3-4, L4-5, and L5-S1 levels,
suggesting the presence of PS at these levels.

Operation

The patient’s general condition was critical and he was a
high-risk surgical candidate. Paralysis of the upper and
lower extremities was progressive, and C1-S2 HEA was the
definitive cause of that paralysis. Thus, urgent surgery with
abscess drainage was performed. Considering the inva-
siveness of the procedure, decompression of all segments
from C1 to S2 could not be performed. The most com-
pressed spinal levels were selected to be surgically treated.
We performed C4-5 open-door laminoplasty and T4-7
laminectomy, and then yellowish-white fluid was observed
in the epidural space (Fig. 2). Samples were collected and
sent for Gram staining and bacteriological culture. Abscess
adhering to the dura was washed with saline using a 16-
gauge venous catheter inserted into the cranial and caudal
sides of the decompressed sites. Irrigation and evacuation
procedures were continued until no abscess or purulent
materials were observed (Fig. 2).

Postoperative course

Intravenous antibiotic treatment with meropenem (3.0 g/
day) and vancomycin (2.0 g/day) was started before sur-
gery. The results of Gram stain examination of surgical
tissue sample (epidural abscess) was gram-positive cocci;
therefore, intravenous antibiotic treatment with meropenem
(6.0 g/day) and vancomycin (2.0 g/day) was continued. on
the first postoperative day, leukocyte count and CRP
dropped to 11000/μL and 13.75 mg/dL, respectively. Three
days after surgery, the daily dose of vancomycin was
increased to 2.5 g/day, based on serum vancomycin trough
level. Nine days after surgery, it was confirmed that blood
cultures were positive for Streptococcus intermedius, and
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the antibiotic was switched to ampicillin (8.0 g/day)
according to in vitro sensitivity results. Streptococcus
intermedius is a species of resident bacteria in the oral
cavity. PCT was normalized (<0.5 ng/mL) 9 days after
surgery, and leukocyte count was normalized (<9000/μL)
14 days after surgery. Twenty days after surgery,
improvement in CRP was not sufficient (5.62 mg/dL).
Therefore, 21 days after surgery, the antibiotic was switched
again to ceftriaxone sodium (4.0 g/day). Forty-three days
after surgery, CRP levels had dropped to 1.08 mg/dL, and
intravenous antibiotic treatment was stopped, followed by
oral antibiotic treatment using sulfamethoxazole (1.6 g/day),
trimethoprim (320 mg/day), and minocycline (200 mg/day)
until 52 days after surgery. Since the effect was inadequate,
the antibiotic was switched to levofloxacin (500 mg/day)
until 62 days after surgery, followed by sitafloxacin hydrate
(100 mg/day). Eighty-five days after surgery, the patient
was discharged from our hospital and moved to another

hospital to receive nursing care. Due to the onset of severe
diarrhea, oral administration was discontinued after 92 days.
Eventually, 187 days after the surgery, CRP levels dropped
to the normal range (0.29 mg/dL). Detailed time courses of
antibiotic treatment, CRP levels, leukocyte counts, and PCT
were described in Fig. 3.

One week after surgery, MRI showed decreased epidural
dorsal abscess volumes at the cervical and thoracic spine
levels. After 2 months, the abscess completely disappeared
at all levels of the spine (Fig. 4). MRI was performed at the
final follow-up 20 months after surgery, showing no
recurrence of the epidural abscess (Fig. 4).

He experienced marked improvement in cervical and low
back pain immediately after surgery. Motor weakness of the
upper and lower extremities gradually improved. He was
discharged 17 weeks after surgery and moved to a rehabi-
litation facility. He was able to walk without support, and
no recurrence of infection was observed at the final follow-

Fig. 1 Magnetic resonance imaging of the whole spine taken pre-
operatively. A T1-weighted sagittal image. White bars indicate C3-4
(*), T6-7 (**), and L3-4 (***) levels, at which axial images are shown
in (D), (E), and (F), respectively. B T2-weighted sagittal image.
Arrows indicate epidural abscesses. C T1-weighted gadolinium-
enhanced image. The arrow indicates epidural abscess which shows

peripheral enhancement. D–F T2-weighted axial images at C3-4 (D),
T6-7 (E), and L3-4 (F). Arrows indicate a spinal epidural abscess.
Asterisks indicate the spinal cord (D, E) or cauda equina (F) com-
pressed by a huge epidural abscess located in the dorsal portion of the
spinal canal.
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up 20 months after surgery. Slight numbness in the right
finger remained. However, muscle strength in his lower
extremities and urinary function had returned to normal.

Discussion

The most common symptoms of SEA are pain, fever, and
neurological deficits. However, these symptoms are

nonspecific and could lead to a high rate of misdiagnosis
[9]. A previous study reported that the rate of misdiagnosis
of SEA is ≥50% [10]. Elevated leukocyte count and CRP
levels are useful markers for diagnosing epidural abscesses
[11]. However, it should be noted that these significant
findings may not always be obtained in the early stage of
onset [7]. MRI is the best diagnostic tool for visualizing the
extent and location of an epidural abscess [2]. Therefore, a
whole spine MRI should be performed when SEA is

Fig. 3 Schema of antibiotics application and time course for C-
reactive protein (CRP), leukocyte count (WBC: white blood cell),
and procalcitonin (PCT). The horizontal axis indicates the days
before (minus) and after surgery, and the vertical axis indicates the
levels of CRP, WBC, and PCT. The gray horizontal bars below the
graph indicate the intravenous antibiotic treatment. The white

horizontal bars extending from the gray bars indicate oral antibiotic
treatment. MEPM meropenem, VCM vancomycin, ABPC ampicillin,
CTRX ceftriaxone sodium, SMX sulfamethoxazole, TMP trimetho-
prim, MINO minocycline, LVFX levofloxacin, STFX sitafloxacin
hydrate.

Fig. 2 Intraoperative microscopic photos. A Epidural abscess is
exposed after T4-7 laminectomy. Membranous tissue on the surface of
the epidural abscess is separated (arrow in (A)), then, (B) yellowish-
white abscess comes out (arrow in (B)). C After the resection of the
abscess, a venous catheter (arrow) is inserted into the cranial edge of

the decompressed spinal canal (*). Saline is infused into the non-
decompressed spinal canal to wash out the abscess. D Epidural abscess
is washed away, and the spinal canal (T4-7) is completely decom-
pressed (arrows).
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suspected based on patients’ clinical findings [10].
Regarding staging of SEA, Heusner et al. [12]. reported the
following: stage I: local back pain; stage II: radiculopathy;
stage III: muscle weakness/sensory dysfunction/vesicorectal
disorder; and stage IV: complete paralysis. It has been
reported that stage III to stage IV periods progress quickly
and showed a poorer prognosis. Since early diagnosis is
important for the treatment of SEA and HEA based on our
experience, we would like to recommend doing an MRI

scan in cases of the back (or neck) pain, fever, and neuro-
logical deficits as early as possible. In addition, a whole
spine MRI scan is recommended when extensive SEA is
detected on MRI with a limited area of the spine.

Infectious spinal diseases such as PS, SEA, and HEA are
generally recognized as hematogenous infections [13]. It
has been widely recognized that Staphylococcus aureus is
the most commonly isolated microorganism. However,
methicillin-resistant Staphylococcus aureus (MRSA) is

Fig. 4 Postoperative magnetic resonance imaging. A T2-weighted
sagittal image of the whole spine taken 2 months after surgery. No
spinal epidural abscess is observed. White bars indicate C3-4 (*), T6-7
(**), and L3-4 (***) levels, at which axial images are shown in (B),

(C), and (D), respectively. B–D Epidural abscess completely dis-
appears on T2-weighted axial images. E T2-weighted sagittal image of
the whole spine taken 20 months after surgery, showing no recurrence
of spinal epidural abscess.
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isolated from 17.2% of patients with PS [14]. In our case,
blood and intraoperative isolated microorganisms were
Streptococcus intermedius, which is a rare cause of spinal
infection [15]. Streptococcus intermedius is found at var-
ious mucosal sites, including the oral cavity, genitourinary
system, and gastrointestinal tract [16]. It is also frequently
encountered in various infectious diseases, including liver
and brain abscesses; dentoalveolar infections; and infective
endocarditis [16]. There are few reports of SEA or HEA
caused by Streptococcus intermedius. However, our case
indicates that it could be a cause of SEA and HEA. Our
patient underwent a thorough examination to detect the
source of infection; however, no source of Streptococcus
intermedius infection was found. The patient underwent
tooth extraction treatment one year before the onset of
HEA. Although no oral infection was present after admis-
sion, we hypothesize that the source of Streptococcus
intermedius was the previous infection of the oral cavity.

There are few reports of HEA treated surgically with
total laminectomy [17]. When the laminectomy range is
widened, operative time would take too long in patients
with unstable conditions, and the maximum invasiveness to
the posterior elements of the spine may cause spinal
instability [18]. To reduce surgical invasion and avoid
spinal instability, several reports proposed the advantages of
posterior skip decompression surgeries [18]. In addition, the
use of a catheter enables wider drainage than that in the
range of posterior decompression [19]. Similar to this case,
there is a case report describing that skip decompression
surgeries with catheter irrigation successfully prevented
neurological deterioration and spinal instability [19]. To
decide the levels of posterior decompression, a whole spine
MRI should be performed. Before surgery, it is necessary to
evaluate which spinal level directly corresponds to the
patients’ neurological deficits and assess which levels are
the best to perform skip decompression surgeries for
achieving the most effective drainage.

We encountered a case of HEA with poor general con-
dition and paralysis. Skip decompression surgeries and
abscess drainage using a catheter were performed early after
the onset of paralysis, resulting in good surgical outcomes.
A whole spinal MRI is recommended for early diagnosis
and preoperative evaluation. To select the site of skip
decompression surgeries by which good surgical results are
expected, surgeons should consider multiple preoperative
factors such as the patient’s general condition, neurological
symptoms, and MRI findings. Because early diagnosis is
important to achieve good surgical results for the treatment
of HEAs, physicians should be aware of the possibility that
epidural abscess can extend from the cervical to the lum-
bosacral spine. Therefore, a whole spine MRI is recom-
mended when extensive SEA is detected on MRI,

particularly in patients with poor general conditions and
severe neurological deficits.
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