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SponbDYLODISCITIS DUE TO KLEBSIELLA
PneumvonnAE: CAse RePORT, REVIEW
OF THE LITERATURE, AnND DIAGNOSTIC

REFERENCE

David A. Provenzano, MD', Jared A. Heller?, and Leonard A. DeRiggi, MD?

Background: Diagnosing spondylodiscitis is challenging and associated with delay. The purpose of this publication is
to reduce diagnostic latency of discitis and to provide a reference for diagnostic modalities to assist pain
physicians when evaluating patients with nonspecific back pain.

Case Report: A 75-year-old man was admitted to the hospital 2 months post total hip arthroplasty owing to severe
back and chest pain. Urine and blood cultures were positive for gram-negative bacteria. The patient was
treated with antibiotics and referred to an outpatient pain clinic for the treatment of post laminectomy
pain syndrome. Diagnostic images showed concern for discitis. Treatment methods led to the successful

diagnosis and treatment of Klebsiella pneumoniae spondylodiscitis.

Conclusion: A limited number of K. pneumoniae discitis cases have been reported. Pain physicians must be weary of
signs and symptoms associated with spondylodiscitis and implement the diagnostic tools when necessary.
Earlier diagnosis and appropriate treatment will result in improved outcomes.
Key words:  Spondylodiscitis, discitis, Klebsiella pneumoniae, spinal infection
BACKGROUND

Spondylodiscitis is rare and occurs in 0.4 to 2.4/100,000
inhabitants per year and represents 3% to 5% of all
cases of osteomyelitis (1,2). The condition mainly affects
the lumbar spine (i.e., > 50% of all cases) by a microor-
ganism infection that is transmitted via 1 of 3 pathways:
(1) hematogenous spread from a distant infection focus,
(2) direct external inoculation (e.g., invasive procedure),
or (3) spread from adjacent tissues (3).

Hematogenous spread from a distant infection focus
is the most common pathway for the development of
spondylodiscitis (3). Distant focus sources include urinary
tract, respiratory, and soft tissue infections. Monomi-
crobial infections (i.e., > 90% of cases) are routine with

the most common bacterial pathogen being Staphylo-
coccus aureus, which represents more than 50% of all
nontuberculosis causes (2). Other bacteria associated
with a lower incidence include Enterobacteriaceae (e.g.,
Enterobacter, Escherichia coli, Klebsiella, and Proteus),
coagulase-negative staphylococci (i.e., Staphylococcus
epidermidis) and streptococci (2,3). Spontaneous spon-
dylodiscitis caused by K. pneumoniae is rare with only 10
cases reported in the literature, to our knowledge (4-13).

The diagnosis of spondylodiscitis is challenging (3,14).
Nonspecific back pain (present in 90%-100% of cases) is
the most common symptom; however, fever, neurologic
deficits, and weight loss may also be present (1-3,14,15).
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Because of the nonspecific signs and symptoms, diagno-
sis is often delayed 1 to 6 months (1,14-16). This delay in
diagnosis may lead to the progression of the infection
(e.g., epidural abscess in 10%-20% of cases) (1,3,15,16).

We report a case of spontaneous K. pneumoniae
spondylodiscitis diagnosed in a pain management
practice. The patient was referred for interventional
care for presumed worsening nonspecific low back pain
associated with post laminectomy pain syndrome. The
purpose of this publication was to urge pain physicians
to keep spondylodiscitis in the differential diagnosis for
nonspecific low back pain and to serve as a reference
for the most effective diagnostic modalities. The patient
consented and provided authorization to the publica-
tion of this report.

CASE REPORT

A 75-year-old man presented to the hospital with
increasing abdominal, back, and chest pain, episodes of
vomiting, and anorexia. He lost over 35 pounds in the
preceding 3 months. Past medical history was significant
for chronic back pain, diabetes mellitus, and renal dys-
function. He denied fevers or chills and was afebrile on
admission. Notable past surgeries included a lumbar lami-
nectomy with fusion (40 years prior) and a left total hip
arthroplasty (THA) performed 2 months prior to hospi-
talization. Laboratory evaluation demonstrated a normal
white blood cell (WBC) count. Computed tomography
(CT) of the abdomen and pelvis demonstrated no indica-
tion for abdominal pain; therefore cardiovascular causes
were excluded. X-rays of the left hip, pelvis, and lumbar
spine demonstrated advanced degenerative changes of
the lumbar spine with no evidence of complication for
the left THA. Blood and urine cultures were obtained.
Gram-negative rods were found in the blood and urine
cultures. The urine was positive for E. coli, and the patient
was started on intravenous (1V) piperacillin/tazobactam.
Blood cultures grew K. pneumoniae indicating concur-
rent bacteremia. The patient remained in the hospital
for 5 days and improved. On discharge, he was started
on cefuroxime for 10 days. The axial low back pain was
assumed to be associated with chronic post laminectomy
pain syndrome and advanced degenerative changes
demonstrated on x-rays. The patient’s primary care physi-
cian prescribed oxycodone and prednisone and referred
the patient to a pain physician for interventional care.

Seven days following discharge the patient consulted
with the pain physician. At the initial visit, previous
radiographs of the lumbar spine, pelvis, and left hip

120

were reviewed. The images showed good placement of
the left hip, moderate arthritis of the right hip, and no
indications for his increasing axial symptoms. A magnetic
resonance imaging (MRI) scan of the lumbar region from
one year prior was reviewed. These images showed no
indication for his current increasing severity of low back
pain. Due to a recent history of urinary tract infection
and bacteremia with persistent and increasing low back
pain, a new MRI study was ordered prior to prescribing a
low back care pathway possibly including interventional
procedures. The MRI with contrast medium (2 weeks after
antibiotics were discontinued) demonstrated extensive
marrow edema within the vertebral bodies of T12 and
L1 with associated intervertebral disc abnormalities
concerning for discitis (Fig. 1). Enhancement was seen in
the paravertebral soft tissues and the T12-L1 extradural
tissues with associated thecal sac impingement. Ordered
blood work demonstrated a normal WBC (5.4 k/L), and an
elevated erythrocyte sedimentation rate (ESR; 40 mm/h)
and C-reactive protein (CRP; 60.4 mg/dL). Based on the
findings of the MRI and blood tests there was concern
for spondylodiscitis.

The patient was admitted to the hospital. Labora-
tory work displayed similar findings to the outpatient
laboratory work; normal WBC count (6.4 k/L) remained
with continued elevation of the ESR (50 mm/h) and CRP
(60 mg/dL). A CT-guided disc biopsy was performed
and identified K. pneumoniae. IV cefazolin antibiotic
therapy was initiated. The patient was discharged fol-
lowing a 5-day hospital stay. On discharge, the patient
was placed on IV ceftriaxone, which was intended to
be continued at home for a minimum of 42 days with
appropriate outpatient follow-up.

Eleven days after discharge, the patient returned to
the hospital with worsening back pain. He remained
in the hospital for 4 days. Updated blood and urine
cultures showed no growth after 14 days. A new MRI
scan with contrast medium was ordered demonstrating
worsening spondylodiscitis and bilateral psoas abscesses.
The patient’s WBC count was normal; ESR and CRP
levels remained elevated at 46 mm/h and 52 mg/dL,
respectively. The psoas muscle abscesses were aspirated
and cultured. The culture was negative for growth. The
patient was discharged and remained in a skilled nurs-
ing home for 3 months and received oral ertapenem.

One year following diagnosis, the patient’s condition
improved with appropriate weight gain and he gradu-
ated from a wheeled walker to a cane for ambulation
assistance. The patient weaned off opioid therapy.
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DISCUSSION

Spontaneous spondylodiscitis
has an insidious onset. K. pneu-
moniae is infrequently the caus-
ative agent. The case presented
here highlights the importance
of maintaining spondylodiscitis
in the differential diagnosis
for individuals with chronic
progressive low back pain with
associated clinical risk factors
for infection. Understanding
the diagnostic spondylodiscitis
workup and the interpretation
of laboratory and radiologic
findings is critical. The case
presented here highlights the
signs, symptoms, and diagnostic
findings associated with K.
pneumoniae spondylodiscitis.

Diagnosing spondylodiscitis
relies on 3 clinical elements:
clinical signs and symptoms,
radiologicimaging, and labora-
tory tests (Table 1). An in-depth
understanding of these 3 inves-
tigative components is essential
to reduce the reported diag-
nostic latency of 1 to 6 months
(3). In this case, the diagnosis
was delayed by approximately
2 months. Clinical signs and
symptoms with varying degrees
of prevalence include back
pain, fever, neurologic deficits,
anorexia and associated weight
loss, nausea, and vomiting
(2,3,14,15). Fouquet et al (16)
demonstrated that fever was most commonly present
in cases of spondylodiscitis associated with septicemia
(78%), followed by previous invasive spine procedures
(33%), and spontaneous infectious causes (35%).
Documented spondylodiscitis risk factors (excluding
surgical procedures) include diabetes mellitus, renal
dysfunction, inflammatory joint disease, alcohol abuse,
and immunosuppression (1,3,16).

Radiologic imaging analysis consisting of x-ray, MRI,
and CT performs a dynamic role in diagnosing spondylo-
discitis. MRI has the highest level of sensitivity (93%-96%)
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Fig. 1. Magnetic resonance imaging showing perpetuation of spondylodiscitis. Top
images (A and B) are the initial outpatient images ordered 2 months prior to bottom
images (C and D) obtained during the third hospital admission. (A) T1-weighted sagittal
view: edema in soft tissue anterior to T12-L1 (left arrow) and edema in vertebral bodies;
loss of intranuclear cleft (right arrow). (B) STIR sagittal view: high signal in disc; bright
T12 and L1 vertebral bodies indicating edema; fluid accumulation visible in endplates.
(C) T1-weighted sagittal view: endplates demineralized; enhancement of T12 and L1
vertebral bodies; disc completely filled with purulent fluid (left arrow); small epidural
abscess (right arrow). (D) T2-weighted axial view: bilateral psoas abscesses (arrows);
extensive paraspinous phlegmon.

and specificity (92.5%-97%) (1-3,14,15,17). Gadolinium
contrast medium is recommended, particularly in the
early stages of the disease (2). Repeat imaging may be
required because only 70% of cases have positive MRI
findings during the first 4 weeks of an infection (Table
1) (1). Although CT has lower specificity in comparison
to MR, it allows for observing bone destruction and is
used when MRI is contraindicated (3,15). X-ray imaging
has the lowest sensitivity. Later in the course of disease,
plain radiography may demonstrate disc space narrowing
with bony irregularities and erosion of adjacent vertebrae
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Table 1. Diagnosing discitis.

Diagnostic Tool Findings Sensitivity | Specificity Comments References
* Loss of definition of endplates « Often an early screening test.
* Loss of disc height « False positives due to
X-ray * Loss of vertebral height 82% 57% degenerative changes. 23,15
* Loss of bone density in later « In later stages non-specific
course of disease. reduction of the disc space occurs.
* Loss of intervertebral disc cleft. : Most accurate for imaging neural
) « With contrast, vertebral body, tissues ?nfj abscesses. .
z endblates. and disc space are * Gadolinium contrast improves
S0 enhg nce d’ P accuracy of MRI particularly in
E . Tl—weiéh ted images show low early stages of infection when
© MRI . . 93-96% 92.5-97% | other changes are subtle.
o= signal in affected vertebral body R . 1-3,14,15,17
g and intervertebral disc * Repeat imaging maybe needed.
] « T2-weichted images .show hich For 50% of cases findings are
2 signal inga fected vge rtebral boti/ present within the first two weeks.
§ and disc At 4 weeks an additional 20% of
~ ' cases have positive findings.
» Used when MRI is
* Disc changes appear as contraindicated.
. hypodense areas. No * Details of bone destruction as
cr Wll\:[h gi;)ntrast * Endplate demineralization 90% quantitative | compared to other modalities. 1,3,15
¢ or destruction visible with or data found | * Epidural and paravertebral
without contrast. abscesses more easily visualized
with contrast medium.
. . . * A repeat disc biopsy improves
CT-Guided Disc | + Cultures may reveal specific 43-90% 94% sensitivity; from 50% to 79%,
Biopsy / Aspiration | causative agent. . 2,14-16
respectively.
Inflammatory Markers Elevated
WBC « Increased 36-65% : WBC considered least ser.1s1Flye
inflammatory marker for discitis.
* ESR may not return to
wn . - 0,
2 ESR Increased 72-100% baseline. 23.14.15
& No -
B quantitative | * CRII’ nc?rm.allzf.:s faster than
S CRP * Increased 72-100% data found | ESR indicating improvement of
) condition with treatment.
-§ Alkaline « Elevated alkaline phosphatase
] Phosphatase * Increased 50-62% levels associated with bone 2,3
P destruction
* Blood cultures may be negative
Blood Cultures 33-70% N even when CT-guided disc 23.14-16
* Blood and urine cultures may quanti?ative biopsy is positive. o
reveal specific causative agent. data found | * No quantitative data was found
Urine Cultures - relating urine cultures to proper -
diagnosis of discitis.
@« . * Localized back pain associated o
§ Back Pain with the affected area. 90-100%
N
g" Fever » Temperature >37.5°C 12.5-70%
& * Neurological deficits reported: * Non-specific signs and
'g Neurological Leg weakness, paralysis, sensory 10-50% No symptoms necessitate further
: Deficit deficit, radiculopathy, and ’ quantitative | methods of analysis by physician 13.14.15
5 sphincter loss. data found | such as imaging and laboratory v
2 . * Significant loss of weight o studies.
& Weight Loss associated with loss of appetite. 3-30%
é Nausea and * Nausea, vomiting, and anorexia 4.2-50%
@) Vomiting usea, vo g, ore . 0

tive proteins;
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Abbreviations: MRIT - Magnetic resonance imaging; CT = Computed tomography; WBC = White blood cells; ESR = Erythrocyte sedimentation rate; CRP = C-reac-
“-” = Not determined
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(16). As spondylodiscitis progresses, bone density may
decrease with loss of trabeculation of adjacent vertebrae.
Image-guided disc biopsy is needed for definitive
identification of the microorganism and for antibiotic
selection. Repeating an image-guided disc biopsy should
be considered if the first disc biopsy culture is negative.
A repeat disc biopsy improves sensitivity, from 50% to
79%, respectively (2). Blood cultures and urinalysis may
be effective for isolating the pathogen; however, posi-
tive blood cultures are only present in 33% to 70% of
cases (2,3,14-16). In this case, blood cultures were posi-
tive for K. pneumoniae. Elevated inflammatory markers
are common. Elevated WBC count has the lowest level
of sensitivity and an elevation is only present in 36%
to 58% of cases (2,3,14,15). ESR is elevated in 72% to
100% of cases and may not return to baseline following
treatment (2,3,14,15). Importantly, it has been indicated
that there is no relation between severity of infection
and level of ESR increase (2). CRP levels are elevated in
72% to 100% of cases and normalize quickly during
treatment (2,3,14,15). CRP levels are the most sensitive
to determining treatment efficacy because they return
to baseline more rapidly than other inflammatory
markers (3). In this case, the patient’s WBC was normal;
however, other inflammatory markers were elevated at
the time of diagnosis. For the presented case, the MRI
scan ordered with the addition of the inflammatory
markers assisted in the diagnosis of spondylodiscitis,
which was confirmed by a CT-guided biopsy.
Treatment regimens for discitis range from nonopera-
tive medical management to surgical intervention. Non-
operative methods include antibiotics with analgesics and
bed rest or immobilization. Appropriate antibiotic choice
is based on microorganism sensitivity (11). Reportedly,
33% to 77% of patients respond to conservative methods,
although surgical options are enlisted in 10% to 27% of
cases (11,14,15,17). Recurrence of infection within the first
6 months after antibiotic treatment may occur in 0% to
16% of patients (1). Recurrence is more common in im-
munocompromised individuals (1). The patient presented
responded well to conservative antibiotic treatment
coupled with analgesics, bed rest, and physiotherapy.
Controversy remains on the optimal duration of
antibiotic usage, although a minimum duration of 6
weeks is recommended with confirmation of treatment
success through normalization of CRP levels (18,19).
Evidence suggests that antibiotic treatment lasting a
minimum of 12 weeks is associated with the lowest
recurrence rate (19,20). Because of the possibility of
recurrence, interventional pain physicians should be
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cautious and confirm successful treatment prior to
performing invasive procedures (e.g., epidural steroid
injections, facet injections, spinal cord stimulator pro-
cedures). A review of 253 patients with spondylodiscitis
demonstrated a 1-year cumulative relapse rate of
11.8% = 2.1% (95% confidence interval [Cl], 7.6-16.0)
with 75% of these recurrences occurring within the
first 12 months following the cessation of antibiotic
treatment (21). Prior to progressing with interventional
treatments, consultation with an infectious disease
specialist and normalization of the CRP levels should
occur. A follow-up MRI is also helpful, but it must
be remembered that signal abnormalities may exist
several months after successful recovery (20).

K. pneumoniae uncommonly infects the spine. Only
10 cases have been previously documented to our
knowledge (Table 2), 2 of which were not in English
and thus not included in the table (4-13). Identified risk
factors for K. pneumoniae infections are similar to those
of spondylodiscitis: diabetes mellitus, renal dysfunction,
and immunosuppression. Specifically, the relative risk
for K. pneumoniae bacteremia associated with underly-
ing diabetes mellitus is 8.3 (95% Cl, 6.8-10.2) (22). The
patient presented here had diabetes mellitus, as did 5
out of the 8 (62.5%) other reported Klebsiella cases. K.
pneumoniae is the second most common cause of gram-
negative bloodstream infections within overall annual
population incidence of 7.1 per 100,000 and an annual
population mortality rate of 1.3 per 100,000 (22). Elderly
patients are most commonly infected with a median
patient age of 68.9 years (interquartile range, 53.0-79.3
years) (22). Discitis due to K. pneumoniae results from
hematologic spread from a distant infection focus.
Some 55% of the K. pneumoniae spondylodiscitis cases
experienced anorexia, weight loss, and/or abdominal
pain (Table 2) (1-3,14,15). The patient presented here
demonstrated all of these symptoms.

CONCLUSIONS

We describe a patient who developed a rare spontane-
ous K. pneumoniae pyogenic spondylodiscitis. Although
spondylodiscitis occurs infrequently, the associated
consequences are substantial and if left untreated result
in significant morbidity. Discitis is accurately diagnosed
using MRI, CT-guided disc biopsy, and laboratory tests.
Pain physicians must be weary of common signs and
symptoms associated with spondylodiscitis and imple-
ment the diagnostic tools when necessary, to aid in
detection. Earlier treatment and appropriate therapy
will result in improved outcomes.
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