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CLINICAL VIGNETTE

Cutibacterium acnes Isolated from Neck Mass: True Infection or Contaminant?

Ruihong Luo, MD

Case Report

A 31-year-old male had chronic neck pain due to cervical disc
disease and underwent C5-C7 disc replacement in Germany.
There were no complications during the perioperative period,
although he noted persistent neck stiffness after surgery. MRI
neck obtained six months post surgery showed only postopera-
tive change without other significant abnormality.

Fifteen months after surgery, he noticed a mass on the right side
of his neck, with some tenderness. He initially presumed it was
from a muscle strain when he exercised at the gym. Because the
mass persisted, after a month he was evaluated with lab tests
including normal CBC, C-reactive protein and erythrocyte
sedimentation rate. Additional tests including HIV, quanti-
feron, syphilis, and fungal serology markers were negative.
Ultrasound revealed a heterogeneous mass in the right neck at
level 1V near the posterior lower pole of the right thyroid lobe.
The neck mass biopsy reported acute lymphadenitis with
histiocytic and plasmacytic proliferation, which was non-
specific for inflammatory or infectious process. The culture
from the biopsy sample isolated Cutibacterium acnes (C.
acnes). He did not receive any specific treatment given the
unknown clinical significance of the C. acnes.

The neck mass gradually increased in size, but was no longer
tender. Follow up MRI six months later found two hetero-
geneously enhancing masses in the right neck. The process in
the right tracheoesophageal groove had a slender pedicle
tracing back to the right ventral C6-C7 disc space, at the site of
prior discectomy and artificial disc. The radiologist reported
the imaging findings as nonspecific but could represent an
indolent infection or inflammatory response arising from the
C6-C7 disc level and artificial disc. The MRI also noted the
mass adjacent to the right lobe of thyroid had a similar
appearance. This could be an extension of the same process
beyond the paravertebral space, although a direct communi-
cation was difficult to appreciate. After spinal surgery
evaluation, he underwent C6 vertebral biopsy. Four ml of
hemopurulent fluid was aspirated and the C6 vertebral body
was biopsied. The aspirated sample culture isolated C. acnes.
Pathology reported granulomatous inflammation and granula-
tion tissue with prominent acute inflammation/purulence, with
fragments of degenerated inflamed collagenous tissue. Special
stains for bacteria, acid fast bacilli and fungi were negative. The
biopsy sample was also sent to the University of Washington
for universal PCR sequencing, and C. acnes was detected. This
established the diagnosis of prosthetic vertebral osteomyelitis

and abscess with C. acnes infection more than two years after
the original surgery.

The patient was followed by spinal surgery and infectious
disease specialists. The ideal treatment recommendation is
surgery with hardware removal and debridement, followed by
long-term antibiotic treatment. However, because this patient
was at high risk for surgical complications, he elected alterna-
tive treatment with intravenous antibiotics followed by long-
term oral antibiotic suppression. If the antibiotic treatment was
unsuccessful, he would consider surgery. He received intrave-
nous daptomycin and ceftriaxone for 8 weeks, followed by oral
amoxicillin as long-term suppression. By the end of the intra-
venous antibiotic treatment, the mass on his right neck had
decreased in size. Repeat neck MRI confirmed the decrease in
peripherally enhancing fluid collections in the right neck lateral
to the right thyroid lobe and medial to the right commaon carotid
artery and jugular vein. The collections appear to be communi-
cating along the superior margin with a fistulous tract extending
from the posterior aspect of the collections to anterior C6-C7
disc space. He remained clinically stable without complete
resolution. We continue to closely monitor his symptoms and
MRI findings on long term antibiotic suppression.

Discussion

C. acnes is a slow growing, gram positive pleomorphic rod that
grows best anaerobically. It usually inhabits human skin,
sebaceous glands, nasopharynx, gastrointestinal, and urologic
tracts. It has low virulence and is frequently considered as a
blood and tissue culture contaminant.! However with improved
diagnostic techniques and better criteria to define infection, C.
acnes is increasingly recognized as true pathogen rather than a
contaminant.

Serious infections with C. acnes include CNS shunts and
prosthetic joint replacements of shoulder, hip, or knee.>* In
spite of its low virulence, C. acnes is capable of adherence and
biofilm formation. This plays an important role in the patho-
genesis of infection with this organism. The majority of patients
with Cultibacterium prosthetic joint infections (PJI), have
infiltration of the glycocalyx with adherence to the implant
surface.>” Recently, there has been increased interest in C.
acnes’ role in spine pathology.? It has been identified as a
pathogen in native spine infection and osteomyelitis, which has
implications in the management compared with more common-



ly recognized pathogens. In addition, it is hypothesized that C.
acnes may play a role in degenerative disk disease and the
development of Modic end plate changes found on MRI.8

Cutibacterium implant associated infection (IAl) dispropor-
tionately affects males, probably reflecting the different
distribution of body hair between sexes.®? Despite adequate
preoperative skin antisepsis procedures, perioperative contami-
nation occurs as Cutibacterium species usually reside in the
sebaceous glands located in dermal skin layers.”® Other risk
factors for Cutibacterium IAl include age below 54 years, body
mass index below 22kg/m?, and thoracic instrumentation.4

A long interval between surgery and onset of symptoms or
diagnosis of Cutibacterium infection has been noted. Most
Cutibacterium infection occurs late after implantation, hence it
is classified as delayed or late infections.!®>® A case-control
study on spinal 1Al by Grossi, et al reported the median time of
infection recognition was post-operative day 843 in those with
C. acnes infection, and 23 days in those with infections due to
other pathogens.**

The definition criteria and clinical characteristics of 1Al caused
by Cutibacterium spp are poorly known. The methods to detect
this pathogen include prolonged incubation of microbiological
specimens,t” application of novel techniques for biofilm
detection, such as sonication of explanted materials®® , and
implementation of molecular assays.'® An incubation period of
14 days in both aerobic and anaerobic culture media is needed
for the growth of this pathogen.?® Some authors recommend
even longer incubation time of 21 days,?® however, this
prolongation results in an increased risk of contamination.
Non-microbiological findings may support the clinical sus-
picion of Cutibacterium orthopedic IAl, in spite of normal
laboratory and negative microbiological tests, including
radiological features such as early loosening, heterotopic
ossifications, or insufficient bone consolidation.

Eradication of Al is best achieved by a combination of both
appropriate antimicrobial and surgical treatment. Due to its
broad antimicrobial susceptibility, the majority of Curibac-
terium orthopedic 1Al can be theoretically treated with one-
stage revision, providing that the surrounding soft tissue is not
compromised and all foreign material and dead tissue can be
removed during debridement.?> However, the surgery,
especially when it involves the vertebrae may result in com-
plications. Because of risk of complications, surgery may not
be the first-line treatment option. This presents a challenge in
antibiotic management. The widespread use of antibiotics in
acne may induce C. acnes strains with cross-resistance to
various antibiotics, leading to clinical impact in all diseases
caused by Cutibacterium species.®> Emergence of Cuti-
bacterium species resistance to antibiotics has been reported®
and antimicrobial susceptibility testing is essential if the
pathogen is isolated from the deep tissue samples.

Unlike other patients with vertebral osteomyelitis or 1Al, our
patient did not present with neck or spinal pain, but only with a

neck mass. Although the culture of the neck mass biopsy
sample isolated C. acnes, the relationship between the neck
mass and the unrecognized spinal 1Al could not be determined
until the return of the vertebral biopsy. Due to the high risk of
surgical hardware removal/replacement and debridement, we
elected to try antibiotic treatment initially. This management is
suboptimal given the higher risk for initial treatment failure as
well as risk of recurrence following the cessation of antibiotics.
Long-term oral antibiotic suppression may reduce the risk of
infection recurrence. Close monitoring of his symptoms and
serial neck MRI imaging will help to early identify recurrence
of infection and vertebral damage. Conversion to surgical
treatment will be inevitable once the treatment failure is
documented.

In summary, due to the heterogeneous, subtle and atypical
clinical presentation, the diagnosis of C. acnes IAl is often
delayed. Clinicians must carefully weigh situations to judge
culture results, and should not routinely dismiss C. acnes as
contaminant in patients with prior arthroplasty or spinal
hardware placement and the pathogen is isolated near or in the
surgical areas. Conventional microbiological tests have limited
sensitivity. In order to identify the potential C. acnes infection,
it is imperative to request and wait for results of prolonged
enrichment cultures to aid microbiologic diagnosis.

REFERENCES

1. Lomholt HB, Scholz CFP, Briggemann H, Tettelin H,
Kilian M. A comparative study of Cutibacterium
(Propionibacterium) acnes clones from acne patients and
healthy controls. Anaerobe. 2017 Oct;47:57-63. doi:
10.1016/j.anaerobe.2017.04.006. Epub 2017 Apr 19.
PubMed PMID: 28434779.

2. Renz N, Mudrovcic S, Perka C, Trampuz A. Orthopedic
implant-associated infections caused by Cutibacterium
spp. - A remaining diagnostic challenge. PLoS One. 2018
Aug 20;13(8):e0202639. doi: 10.1371/journal.pone.
0202639. eCollection 2018. PubMed PMID: 30125299;
PubMed Central PMCID: PMC6101412.

3. Kanafani ZA, Sexton DJ, Pien BC, Varkey J, Basmania
C, Kaye KS. Postoperative joint infections due to
Propionibacterium species: a case-control study. Clin
Infect Dis. 2009 Oct 1;49(7):1083-5. doi: 10.1086/605577.
PubMed PMID: 19725786.

4. Mook WR, Klement MR, Green CL, Hazen KC,
Garrigues GE. The Incidence of Propionibacterium acnes
in Open Shoulder Surgery: A Controlled Diagnostic Study.
J Bone Joint Surg Am. 2015 Jun 17;97(12):957-63. doi:
10.2106/JBJS.N.00784. PubMed PMID: 26085528.

5. Ramage G, Tunney MM, Patrick S, Gorman SP, Nixon
JR. Formation of Propionibacterium acnes biofilms on
orthopaedic biomaterials and their susceptibility to
antimicrobials. Biomaterials. 2003 Aug;24(19):3221-7.
PubMed PMID: 12763449.

6. Bayston R, Nuradeen B, Ashraf W, Freeman BJ.
Antibiotics for the eradication of Propionibacterium acnes
biofilms in surgical infection. J Antimicrob Chemother.



10.

11.

12.

13.

14,

15.

2007 Dec;60(6):1298-301. Epub 2007 Oct 24. PubMed
PMID: 17959732.

Tunney MM, Patrick S, Curran MD, Ramage G,
Hanna D, Nixon JR, Gorman SP, Davis RI, Anderson
N. Detection of prosthetic hip infection at revision
arthroplasty by immunofluorescence microscopy and PCR
amplification of the bacterial 16S rRNA gene. J Clin
Microbiol. 1999 Oct;37(10):3281-90. PubMed PMID:
10488193; PubMed Central PMCID: PMC85548.

Khalil JG, Gandhi SD, Park DK, Fischgrund JS.
Cutibacterium acnes in Spine Pathology: Pathophysiology,
Diagnosis, and Management. J Am Acad Orthop Surg.
2019 Jul 15;27(14):e633-e640. doi: 10.5435/JAAOS-D-
17-00698. Review. PubMed PMID: 30520801.

Lutz MF, Berthelot P, Fresard A, Cazorla C, Carricajo
A, Vautrin AC, Fessy MH, Lucht F. Arthroplastic and
osteosynthetic infections due to Propionibacterium acnes:
a retrospective study of 52 cases, 1995-2002. Eur J Clin
Microbiol Infect Dis. 2005 Nov;24(11):739-44. PubMed
PMID: 16328558.

Rienmiller A, Borens O. Propionibacterium prosthetic
joint infection: experience from a retrospective database
analysis. Eur J Orthop Surg Traumatol. 2016 May;26(4):
429-34. doi: 10.1007/s00590-016-1766-y. Epub 2016 Mar
26. PubMed PMID: 27017334; PubMed Central PMCID:
PMC4856714.

Kadler BK, Mehta SS, Funk L. Propionibacterium acnes
infection after shoulder surgery. Int J Shoulder Surg. 2015
Oct-Dec;9(4):139-44. doi: 10.4103/0973-6042.167957.
Review. PubMed PMID: 26622132; PubMed Central
PMCID: PMC4640005.

Figa R, Mufieton D, Gémez L, Matamala A, Lung M,
Cuchi E, Corona PS. Periprosthetic joint infection by
Propionibacterium acnes: Clinical differences between
monomicrobial versus polymicrobial infection. Anaerobe.
2017 Apr;44:143-149. doi: 10.1016/j.anaerobe.2017.03.
008. Epub 2017 Mar 8. PubMed PMID: 28285096.
Heckmann N, Sivasundaram L, Heidari KS, Weber
AE, Mayer EN, Omid R, Vangsness CT Jr, Hatch GF
3rd. Propionibacterium Acnes Persists Despite Various
Skin  Preparation Techniques. Arthroscopy. 2018
Jun;34(6):1786-1789. doi: 10.1016/j.arthro.2018.01.019.
Epub 2018 Mar 24. PubMed PMID: 29580742.

Grossi O, Lamberet R, Longis PM, Touchais S,
Boutoille D, Corvec S, Bémer P; Nantes Bone and Joint
Infections Study Group. Risk factors for Cutibacterium
acnes spinal implant-associated infection: a case-case-
control study. Clin Microbiol Infect. 2019 Oct 24. pii:
$1198-743X(19)30554-3. doi: 10.1016/j.cmi.2019.10.018.
[Epub ahead of print] PubMed PMID: 31669425.

Dodson CC, Craig EV, Cordasco FA, Dines DM, Dines
JS, Dicarlo E, Brause BD, Warren RF.
Propionibacterium acnes infection after shoulder arthro-
plasty: a diagnostic challenge. J Shoulder Elbow Surg.
2010 Mar;19(2):303-7. doi: 10.1016/j.jse.2009.07.065.
Epub 2009 Nov 1. PubMed PMID: 19884021.

16.

17.

18.

19.

20.

21.

22,

23.

24,

Benito N, Mur I, Ribera A, Soriano A, Rodriguez-
Pardo D, Sorli L, Cobo J, Fernandez-Sampedro M, Del
Toro MD, Guio L, Praena J, Bahamonde A, Riera M,
Esteban J, Baraia-Etxaburu JM, Martinez-Alvarez J,
Jover-Saenz A, Duefias C, Ramos A, Sobrino B, Euba
G, Morata L, Pigrau C, Horcajada JP, Coll P, Crusi X,
Ariza J; REIPI (Spanish Network for Research in
Infectious Disease) Group for the Study of Prosthetic
Joint Infections / GEIO (Group for the Study of
Osteoarticular Infections), SEIMC (Spanish Society of
Infectious Diseases and Clinical Microbiolo. The
Different Microbial Etiology of Prosthetic Joint Infections
according to Route of Acquisition and Time after
Prosthesis Implantation, Including the Role of Multidrug-
Resistant Organisms. J Clin Med. 2019 May 13;8(5). pii:
E673. doi: 10.3390/jcm8050673. PubMed PMID:
31086080; PubMed Central PMCID: PMC6572185.
Achermann Y, Goldstein EJ, Coenye T, Shirtliff ME.
Propionibacterium  acnes:  from  commensal to
opportunistic biofilm-associated implant pathogen. Clin
Microbiol Rev. 2014 Jul;27(3):419-40. doi: 10.1128/
CMR.00092-13. Review. PubMed PMID: 24982315;
PubMed Central PMCID: PMC4135900.

Trampuz A, Piper KE, Jacobson MJ, Hanssen AD,
Unni KK, Osmon DR, Mandrekar JN, Cockerill FR,
Steckelberg JM, Greenleaf JF, Patel R. Sonication of
removed hip and knee prostheses for diagnosis of infection.
N Engl J Med. 2007 Aug 16;357(7):654-63. PubMed
PMID: 17699815.

Street TL, Sanderson ND, Atkins BL, Brent AJ, Cole
K, Foster D, McNally MA, Oakley S, Peto L, Taylor A,
Peto TEA, Crook DW, Eyre DW. Molecular Diagnosis
of Orthopedic-Device-Related Infection Directly from
Sonication Fluid by Metagenomic Sequencing. J Clin
Microbiol. 2017 Aug;55(8):2334-2347. doi: 10.1128/JCM.
00462-17. Epub 2017 May 10. PubMed PMID: 28490492;
PubMed Central PMCID: PMC5527411.

Butler-Wu SM, Burns EM, Pottinger PS, Magaret AS,
Rakeman JL, Matsen FA 3rd, Cookson BT.
Optimization of periprosthetic culture for diagnosis of
Propionibacterium acnes prosthetic joint infection. J Clin
Microbiol. 2011 Jul;49(7):2490-5. doi: 10.1128/JCM.
00450-11. Epub 2011 May 4. PubMed PMID: 21543562;
PubMed Central PMCID: PMC3147880.

Chuang MJ, Jancosko JJ, Mendoza V, Nottage WM.
The Incidence of Propionibacterium acnes in Shoulder
Arthroscopy. Arthroscopy. 2015 Sep;31(9):1702-7. doi:
10.1016/j.arthro.2015.01.029. Epub 2015 Mar 29. PubMed
PMID: 25823673.

Zimmerli W, Trampuz A, Ochsner PE. Prosthetic-joint
infections. N Engl J Med. 2004 Oct 14;351(16):1645-54.
Review. PubMed PMID: 15483283.

Dessinioti C, Katsambas A. Propionibacterium acnes and
antimicrobial resistance in acne. Clin Dermatol. 2017 Mar
- Apr;35(2):163-167. doi: 10.1016/j.clindermatol.2016.10.
008. Epub 2016 Oct 27. PubMed PMID: 28274353.
Takoudju EM, Guillouzouic A, Kambarev S, Pecorari
F, Corvec S. Invitro emergence of fluoroguinolone



resistance in Cutibacterium (formerly Propionibacterium)
acnes and molecular characterization of mutations in the
gyrA gene. Anaerobe. 2017 Oct;47:194-200. doi:
10.1016/j.anaerobe.2017.06.005. Epub 2017 Jun 8.
PubMed PMID: 28602804.



