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Vertebral osteomyelitis due to Eikenella corrodens is extremely rare. We report an unusual case of an infection caused by E.
corrodens in a self-insulin-administering patient with diabetes. Similar to needle licker’s osteomyelitis, our case shows most
likely the same pathomechanism and stresses the importance of correct insulin application.

1. Introduction
First identiﬁed by Eiken in the 1950s [1], Eikenella corrodens
is a facultative anaerobic Gram-negative bacillus corroding
the surface of solid culture media. It colonizes the mucosal
surfaces of the oral cavity and the upper respiratory tract.
This fastidious rod is frequently overgrown by other organisms and therefore commonly missed in routine aerobic
cultures [2]. We describe an unusual case of vertebral osteomyelitis due to E. corrodens in a patient with diabetes. We
believe that infection caused by E. corrodens was secondary
to saliva contamination from removing the cap of the insulin
pen with teeth prior to injecting insulin subcutaneously. Our
case illustrates an unusual mechanism for vertebral osteomyelitis similar to needle licker’s osteomyelitis due to intravenous drug abuse. To the extent of our knowledge, this is
the ﬁrst reported case of a patient with insulin-dependent
diabetes contracting this disease.

2. Case
A forty-eight-year-old man presented to the emergency
department with a 6-week history of constantly worsening

low back pain. He had no fever, night sweats, or any radiating pain in his lower extremity. He reported no open
wounds or diarrhoea; no history of recent urinary tract
infections, pneumonia or urogenital procedures, and
toothache or dental visits. He is married, has two children
and a dog, and is working as a deputy manager of a sewer
cleaning company. There was no history of journeys to nonEuropean countries in the recent past. The patient has had
moderately well-controlled type 1 diabetes for 8 years and
was on intensiﬁed insulin therapy (HbA1c 7.2%).
Physical examination showed an afebrile patient in
good general condition with pain on palpation in the
lumbar spine. Initial blood test results were as follows: the
C-reactive protein level was 21 mg/L (norm <8 mg/L), the
white blood cell count was 11.7 G/L (norm 4.0–10.0 G/L),
the hemoglobin was 131 G/L (norm 140–180 G/L), and the
normal platelet count was 256 G/L (norm 150–300 G/L).
Three sets of blood cultures taken 12 hours apart revealed
no bacterial growth. The serology for Brucella was negative.
An X-ray image of the spine revealed an arcuate closure
anomaly of the last lumbar vertebra (L5) but otherwise an
age-based normal lumbar spine, especially without any
evidence of osteolysis. However, the initial magnetic
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Figure 1: T1-weighted fat-suppressed lumbar spine MR images after contrast agent administration. (a) Initial MRI demonstrating
spondylodiscitis L5/S1 with subtle contrast agent enhancement of both intervertebral disk L5/S1 and adjacent subchondral bone (arrows).
(b) A follow-up MRI at 4 months showing progressive spondylodiscitis (arrows) without abscess formation.

resonance image (MRI) of the spine showed spondylodiscitis of L5 and S1 (Figure 1(a)).
Percutaneous biopsy under ﬂuoroscopy with a collection
of two punches of 15 mm each (including parts of the spinal
disc) was performed, followed by an empirical antibiotic
treatment with 2.2 g of intravenous amoxicillin/clavulanic
acid given every 6 hours. The histological analysis of bone
tissue showed only nonspeciﬁc changes as described in
vertebral osteomyelitis caused by fastidious organisms [3].
From the punches, 4 separate microbiological cultures,
mycobacterial cultures, a GeneXpert MTB/RIF nucleic acid
ampliﬁcation test (Cepheid, Axon Lab AG, Switzerland),
and two broad-range 16S ribosomal ribonucleic acid (rRNA)
gene PCRs, as described by Bosshard et al. [4], were performed. Both eubacterial PCRs were positive for E. corrodens, and one of the four cultures grew Cutibacterium acnes
(considered as contamination). The antibiotic regimen was
changed to a single daily dose of ceftriaxone 2 g IV as an
outpatient for two weeks followed by oral levoﬂoxacin
500 mg twice daily for ﬁve weeks.
Transthoracic echocardiography showed no relevant
heart valve defect, abnormal structural changes, or paravalvular abscess. After one week of discharge from the
hospital, regular clinical, laboratory, and radiological followup examinations were performed. Antibiotic treatment was
stopped after 7 weeks (9 weeks in total). A follow-up MRI
scan at 4 months, performed because of persisting back pain,
showed progressive spondylodiscitis but no abscess formation (Figure 1(b)), which was assessed as a normal course

of healing spondylodiscitis. One year after diagnosis, the
patient still complained of persisting moderate, motiondependent back pain. The pain improved continuously. At
the last follow-up after 18 months, the patient had fully
recovered.
On further investigation for possible infection mechanisms, we discovered that the patient has been usually removing the cap of his insulin pen with his teeth prior to
injecting the insulin. As a common commensal of the oral
cavity and saliva, E. corrodens was probably introduced into
the bloodstream with an insulin injection causing hematogenous vertebral osteomyelitis. The patient subsequently
received refresher training on correct insulin pen handling
and injection technique.

3. Discussion
E. corrodens is part of the normal human oropharyngeal
ﬂora and saliva. As part of the HACEK group, E. corrodens is associated with endocarditis [5]. However, E.
corrodens is the least common cause of HACEK endocarditis and has been described only in patients with risk
factors like recent dental therapy or intravenous drug
users (IVDU) [6]. However, this was not the case in our
patient.
Besides endocarditis, E. corrodens is mostly isolated from
soft-tissue infections. Rare cases of osteomyelitis were associated with direct [7] or indirect inoculation of saliva like
betel quid chewing [8], ﬁngernail biting [9], human bite [10],
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Table 1: Cases of vertebral osteomyelitis associated with Eikenella corrodens (mod according to [18]).
Author/year
Peerebom et al. 1987 [20]
Bridgman et al. 1990 [19]
Noordeen et al. 1992 [21]
Raab et al. 1993 [22]
Emmett et al. 2000 [23]
Lehman et al. 2000 [7]
Zeifang et al. 2002 [26]
Ang and Ngan 2002 [25]
Sayana et al. 2003 [24]
Tsai et al. 2009 [8]
Yetimoglu et al. 2014 [18]
This case

Location Previous spine surgery Revision
Study type
Risk factor
Cervical
Yes
Yes
Case report
Diabetes Cervical spine surgery
Lumbar
No
No
Case report
Dental treatment (15 mm)
Lumbar
No
No
Case report
Dental extraction (9 m)
Lumbar
No
No
Case report
Mixed aortic graft infection (6 m)
Thoracic
No
No
Case report
None
Cervical
No
Yes
Case report
Pharyngeal injury (3 m)
Lumbar
No
Yes
Case report
Not known
Lumbar
Yes
Yes
Case report and review
Spinal surgery
Lumbar
No
No
Case report
None
Lumbar
No
Yes
Case report
Poor oral hygiene, betel quid chewing
Cervical
Yes
Yes
Case report and review
Spinal surgery
Diabetes
Lumbar
No
No
Case report and review
Insulin injection

toothpick injuries [11], ﬁst-ﬁghting injuries [12], and “needle
licker’s injuries” in IVDU [13, 14].
Complications due to an infection associated with intravenous drug abuse are often related to contamination or
inadequate techniques of application. IVDU are commonly
more aﬀected with osteomyelitis of the spine [15]. A review
of the literature showed that 53% of the reported cases had
an aﬀected vertebral column [15]. An association between
drug users and E. corrodens infections was ﬁrst made in 1974
by Brooks et al. [16] in a report of 38 cases of skin abscesses
in drug users associated with E. corrodens with most of the
infections being polymicrobial. In the reported cases, drug
users were “skin poppers” who licked their skin before
injecting the drug. There were also cases of E. corrodens
infections in methylphenidate drug abusers who crushed the
tablets with their teeth before injection. One reason for
licking the needle or the skin prior to injection seems to be a
misconception that saliva may clean the injection site or may
coat the needle and allow the needle to penetrate into the
skin more easily. Reasons included ritualistic practices,
cleaning the needle, enjoying the taste of the drug, checking
the “quality” of the drug, and checking that the needle was in
usable condition [17].
Similar to needle licker’s osteomyelitis, our case report
shows most likely the same pathomechanism: removing the
cap of the insulin pen with the teeth prior to injection for
many years possibly being the source of the E. corrodens and
leading to the infection of the spine.
There are only very few cases found in the literature
related to E. corrodens infections of the spine. A review of the
literature [18] of the past years shows, in the majority of the
cases, that this infection occurs in the lumbar region without
any previous surgical procedures. Until now, there are only
11 published cases of spinal infections caused by E. corrodens
[7, 8, 18–26] (see Table 1). Most infections were of hematogenous origin. Where speciﬁc risk factors for E. corrodens
spine infection were described, these were either spinal
surgeries (3/11 cases), dental extractions (2/11 cases), or
poor dental hygiene (1/11 cases), and one in each of the
following: mixed aortic graft infection (1/11 cases) and a
pharyngeal injury (1/11 cases). There were only 3 cases with
no or unknown risk factors (3/11 cases). In our patient, the
saliva-contaminated insulin needle may have caused

dissemination. Vertebral osteomyelitis caused by this facultative anaerobic bacterium is rare. In our case, diabetes
mellitus may be a risk factor by itself, and in addition to the
fact of the saliva-contaminated needle of the insulin pen, it
could have increased the risk of developing vertebral osteomyelitis [27]. In other cases of vertebral osteomyelitis in
diabetic patients, the primary focus of infection was found in
the genitourinary tract, skin, soft tissue, endocarditis, bursitis, septic arthritis, and intravascular access.
In our case, the patient was ﬁrst treated with ceftriaxone
and then with levoﬂoxacin (after initial empirical treatment
with amoxicillin/clavulanic acid for two weeks). A review of
the literature of all published cases shows that most of the
patients were treated either with second- or third-generation cephalosporines over 6 weeks with 2 exceptions: 8week course [24, 26] and 10-week course [19, 21]. In all
cases, the outcome was full resolution of symptoms with a
follow-up time ranging between 6 weeks [20] and 2 years
[19] with a mean of 10 months. A study of 17 clinical
isolates of E. corrodens found susceptibility rates of 94% for
penicillin and ampicillin and 100% for ampicillin-sulbactam, amoxicillin/clavulanic acid, ceftriaxone, meropenem,
and levoﬂoxacin [5, 28].
The identiﬁcation of E. corrodens can be diﬃcult because
of its fastidious character. This may be an additional reason
why E. corrodens is rarely identiﬁed in vertebral osteomyelitis. At our institution, we prefer image-guided biopsy for
conﬁrming diagnosis of vertebral osteomyelitis whenever
surgery is not indicated. However, it is important to acquire
enough and representative tissue to increase the chance of
positive cultures. In our case, perioperative prophylaxis with
cefamandole could have reduced the sensitivity of bacterial
cultures further. The eubacterial PCR method seems to be a
good supplementary diagnostic tool in such cases [29]. With
regard to the potential of false-positive results (persistence of
bacterial DNA after cell death, water or skin contamination)
[30], appropriate measures were taken in our laboratory to
prevent contamination during analysis, thus making a falsepositive result very unlikely. Although rarely described as a
pathogen of native spine vertebral osteomyelitis, C. acnes has
been considered as a contaminant in our case, as growth was
only seen in one single specimen, and our patient did not
have any preceding intervention [3].
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In conclusion, we report a rare case of vertebral osteomyelitis caused by E. corrodens probably caused by incorrect handling of an insulin pen resulting in salivacontaminated pen needles. Our case stresses the importance
of careful instruction preferentially by a speciﬁcally trained
diabetes nurse educator at the start of insulin therapy and, as
diabetes is a chronic disease, regular reviews of the injection
technique over time in order to prevent the development of
poor habits. Clear instructions for the self-application of
insulin exist. For example, in Switzerland, best practice
guidelines for injection technique are published by the
SIDB-GICID (Schweizer Interessen Gruppe für Diabetes
Fachberatung-Groupe
d’intérêts
communs
Suisse
d’inﬁrmière/iers-conseil en diabétologie) in co-operation
with the FIT (Forum for Injection Technique) and should be
known by every healthcare professional initiating and
monitoring insulin therapy [31].

Conflicts of Interest
The authors declare that they have no conﬂicts of interest.

References
[1] M. Eiken, “Studies on an anaerobic, rod-shaped, gram-negative microorganism: bacteroides corrodens n. sp,” Acta
Pathologica Microbiologica Scandinavica, vol. 43, no. 4,
pp. 404–416, 1958.
[2] J. P. Steinberg and E. M. Burd, “238—other gram-negative
and gram-variable bacilli,” in Mandell, Douglas, and Bennett’s
Principles and Practice of Infectious Diseases, J. E. Bennett,
R. Dolin, and M. J. Blaser, Eds., pp. 2667.e4–2683.e4, Content
Repository, Philadelphia, PA, USA, 8th edition, 2015.
[3] T. J. Kowalski, E. F. Berbari, P. M. Huddleston, J. M. Steckelberg,
and D. R. Osmon, “Propionibacterium acnes vertebral osteomyelitis: seek and ye shall ﬁnd?,” Clinical Orthopaedics and
Related Research, vol. 461, pp. 25–30, 2007.
[4] P. P. Bosshard, A. Kronenberg, R. Zbinden, C. Ruef,
E. C. Bottger, and M. Altwegg, “Etiologic diagnosis of infective
endocarditis by broad-range polymerase chain reaction: a 3year experience,” Clinical Infectious Diseases, vol. 37, no. 2,
pp. 167–172, 2003.
[5] M. Revest, G. Egmann, V. Cattoir, and P. Tattevin, “HACEK
endocarditis: state-of-the-art,” Expert Review of Anti-Infective
Therapy, vol. 14, no. 5, pp. 523–530, 2016.
[6] P. Brouqui and D. Raoult, “Endocarditis due to rare and
fastidious bacteria,” Clinical Microbiology Reviews, vol. 14,
no. 1, pp. 177–207, 2001.
[7] C. R. Lehman, J. E. Deckey, and S. S. Hu, “Eikenella corrodens
vertebral osteomyelitis secondary to direct inoculation: a case
report,” Spine, vol. 25, no. 9, pp. 1185–1187, 2000.
[8] J. Tsai, T.-J. Huang, C.-C. Huang, Y.-Y. Li, and R. W.-W. Hsu,
“Eikenella corrodens discitis in a habitual betel quid chewer: a
case report,” Spine, vol. 34, no. 9, pp. E333–E336, 2009.
[9] S. D. Sagerman and G. M. Lourie, “Eikenella osteomyelitis in a
chronic nail biter: a case report,” The Journal of Hand Surgery,
vol. 20, no. 1, pp. 71-72, 1995.
[10] I. Gale Anso, A. Bergua Martinez, P. Caudevilla Lafuente, and
L. Ciria Calavia, “Eikenella corrodens infection after a human
bite,” Anales de Pediatrı́a, vol. 78, no. 6, pp. 414-415, 2013.

Case Reports in Infectious Diseases
[11] L.-G. Robinson and A. P. Kourtis, “Tale of a toothpick:
Eikenella corrodens osteomyelitis,” Infection, vol. 28, no. 5,
pp. 332-333, 2000.
[12] S. A. Kennedy, L. E. Stoll, and A. S. Lauder, “Human and other
mammalian bite injuries of the hand: evaluation and management,” Journal of the American Academy of Orthopaedic
Surgeons, vol. 23, no. 1, pp. 47–57, 2015.
[13] V. Kak and P. H. Chandrasekar, “Bone and joint infections in
injection drug users,” Infectious Disease Clinics of North
America, vol. 16, no. 3, pp. 681–695, 2002.
[14] L. A. Swisher, J. R. Roberts, and M. J. Glynn, “Needle licker’s
osteomyelitis,” The American Journal of Emergency Medicine,
vol. 12, no. 3, pp. 343–346, 1994.
[15] S. M. Shepherd, G. G. Druckenbrod, and Y. C. Haywood,
“Other infectious complications in intravenous drug users.
The compromised host,” Emergency Medicine Clinics of North
America, vol. 8, no. 3, pp. 683–692, 1990.
[16] G. F. Brooks, J. M. O’Donoghue, J. P. Rissing, K. Soapes, and
J. W. Smith, “Eikenella corrodens, a recently recognized
pathogen: infections in medical-surgical patients and in association with methylphenidate abuse,” Medicine, vol. 53,
no. 5, pp. 325–342, 1974.
[17] M. Deutscher and D. C. Perlman, “Why some injection drug
users lick their needles: a preliminary survey,” International
Journal of Drug Policy, vol. 19, no. 4, pp. 342–345, 2008.
[18] C. Yetimoglu, P. Rafeiner, D. Engel, and J.-Y. Fournier, “Spinal
infections due to Eikenella corrodens: case report and literature
review,” Neurochirurgie, vol. 60, no. 4, pp. 197–200, 2014.
[19] S. A. Bridgman, A. Espley, M. E. McCallum, and I. Harper,
“Eikenella corrodens osteomyelitis of the spine,” Journal of the
Royal College of Surgeons of Edinburgh, vol. 35, no. 4,
pp. 263–265, 1990.
[20] D. Peereboom and D. M. Poretz, “Eikenella corrodens cervical
osteomyelitis: case report,” Virginia Medical, vol. 114, no. 3,
pp. 150–153, 1987.
[21] M. H. H. Noordeen and L. W. Godfrey, “Case report of an
unusual cause of low back pain. Intervertebral diskitis caused
by Eikenella corrodens,” Clinical Orthopaedics and Related
Research, vol. 280, pp. 175–178, 1992.
[22] M. G. Raab, R. A. Lutz, and E. S. Stauﬀer, “Eikenella corrodens
vertebral osteomyelitis. A case report and literature review,”
Clinical Orthopaedics and Related Research, vol. 293,
pp. 144–147, 1993.
[23] L. Emmett and K. C. Allman, “Eikenella corrodens vertebral
osteomyelitis,” Clinical Nuclear Medicine, vol. 25, no. 12,
pp. 1059-1060, 2000.
[24] M. K. Sayana, A. J. Chacko, and R. C. Mc Givney, “Unusual
cause of infective discitis in an adolescent,” Postgraduate
Medical Journal, vol. 79, no. 930, pp. 237-238, 2003.
[25] B. S. P. Ang and C. C. L. Ngan, “Eikenella corrodens discitis
after spinal surgery: case report and literature review,” Journal
of Infection, vol. 45, no. 4, pp. 272–274, 2002.
[26] F. Zeifang, M. Haag, C. A. Lill, and D. Sabo, “Eikenella
corrodens-induced spondylitis. Detection with 16s-RNA
polymerase chain reaction,” Der Orthopäde, vol. 31, no. 6,
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