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Surgical site infections (SSIs) after spinal surgery are a serious complication that can be minimized with prophylaxis. Vancomycin
is a common agent used in the prevention of SSI. Given that vancomycin is renally cleared, its use requires careful observation
in dialysis-dependent patients due to toxicity at supratherapeutic levels. Since minimum inhibitory concentrations (MICs) for
vancomycin have increased due to the emergence of resistant pathogens, the use of vancomycin in such patients is further
complicated. Local instillation of vancomycin powder is thought to provide additional protection against SSI and have lower
systemic absorption.We present a patient with end-stage renal disease that developed progressively debilitating cervical spondylotic
myelopathy necessitating multilevel laminectomy and instrumented fusion. Prior to closure, 1 gram of vancomycin powder was
sprinkled into the surgical incision. Postoperative serum vancomycin levels were well below those associated with nephrotoxicity
and ototoxicity. Based on this experience, we reviewed the relevant guidelines that were designed to prevent postoperative infections
in such dialysis-dependent patients. Intrawound application of vancomycin may be a legitimate and safe option for SSI prophylaxis
in patients with renal failure on dialysis.

1. Introduction

Surgical site infections (SSIs) are serious complications fol-
lowing spinal surgery, often associated with increased mor-
bidity, mortality, and medical costs [1–7]. Incidence of SSIs
after spine surgery has been reported to range between 2%
and 15% [4–6, 8–14], with risk factors including dialysis-
dependent renal failure [15, 16], posterior approaches [2, 9,
17, 18], revision surgery [19, 20], prior radiation of the sur-
gical field [21, 22], immunosuppression [23], and procedures
involving instrumentation [1–3, 9, 17, 18, 24]. SSI is also more
likely in diabetic patients, with studies suggesting a 2- to 5-
fold increased risk over nondiabetic patients [7, 25, 26].

Since the majority of SSIs involve Gram-positive bacteria
[27, 28], vancomycin is a common component in prophylac-
tic antibiotic therapy [29, 30]. Vancomycin, however, needs to
be used judiciously as it can also be nephrotoxic, ototoxic, and

myelosuppressive at high levels, a significant concern given
increasing recommended serum trough levels (15–20 ug/mL)
when administered intravenously [29–43]. Increasing rates
of vancomycin-related side effects have been reported in the
literature, presumably due to the aggressive doses needed to
achieve an appropriate minimum inhibitory concentration
(MIC) [32, 33, 39, 41, 43–45].

Given that vancomycin is renally cleared, its use requires
careful observation in patients with renal failure due to tox-
icity at supratherapeutic levels. Since MICs for vancomycin
have increased due to more virulent forms of methicillin-
resistant Staphylococcus aureus (MRSA), the use of intra-
venous vancomycin in such patients is further compli-
cated. Intrawound application of vancomycin powder is an
increasingly used route of antibiotic administration that is
a potentially attractive alternative to the intravenous route.
Recent literature suggests that local intrawound application
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of vancomycin powder provides protection against SSI [4].
It also may carry less side effects as the systemic absorp-
tion of intrawound vancomycin appears to be low. To our
knowledge, the use of intrawound vancomycin powder has
not been reported in the literature in a dialysis-dependent
patient, possibly because of the concern that supratherapeutic
levels may precipitate unacceptable morbidity. We present
the first reported case of the safe application of intrawound
vancomycin prophylaxis in a patient with end-stage renal
disease on hemodialysis, without a significant elevation of
serum vancomycin levels.

2. Case Presentation

A 72-year-oldmanwas followed up in our clinic for two years
for early cervical myelopathy secondary to C3 to C5 stenosis.
His medical history was significant for dialysis-dependent
end-stage renal disease due to chronic allograft nephropathy
despite cyclosporine therapy for a living-related donor kidney
transplant. He suffered a previous myocardial infarction
treated with percutaneous coronary intervention and sick
sinus syndrome, which required a pacemaker that was
removed due to a postoperative abscess. He survived squa-
mous cell carcinoma of the parotid gland with lymphatic
involvement that necessitated radical resection and radiation
of the head, neck, and axilla. He was also diabetic. At the
time of his initial presentation to our clinic, his symptoms
included very slight loss of coordination in his left hand and
a mild sense of imbalance. He could still ambulate and live
independently and therefore did not wish to proceed with
cervical decompression and fusion.

He was lost to follow-up but returned to our clinic two
years later. At this time, he presentedwith loss of coordination
in both hands and could no longer ambulate. As a result, he
was no longer able to care for himself. He remained dialysis
dependent and was oliguric, but not completely anuric.
Repeat cervical MRI revealed worsening stenosis at C3-5
compared to the MRI scan performed two years earlier. At
this point, he wished to proceedwith surgery. As per standard
protocol, he was given 1 gram of intravenous cefazolin imme-
diately prior to incision. He underwent posterior C3-5 lam-
inectomies and instrumented fusion with lateral mass fixa-
tion. In an attempt to preserve his remaining kidney function
and reduce his risk of SSI, we applied 1 gram of vancomycin
powder over the instrumentation and soft tissues of the sur-
gical exposure. Although there were not any previous reports
of intrawound application of vancomycin powder in patients
on dialysis, we felt it was a justified treatment to minimize
his chance of SSI given his multiple risk factors for a post-
operative infection.

A serum vancomycin level six hours after surgery was
0.5 𝜇g/mL. The level remained at 0.5𝜇g/mL in the morning
following surgery. By postoperative day two, the vancomycin
level was less than 0.2 𝜇g/mL. There were no postoperative
complications or changes in the patient’s dialysis regimen.
The surgical wound was well healed at six weeks’ follow-up.
It remained well healed without signs of infection 10 months
later.

3. Discussion

We present a dialysis-dependent patient with multiple risk
factors for SSI in whom intraoperative administration of
vancomycin powder was used without further worsening
of his remaining kidney function and without any other
vancomycin-related side effects. Several previously reported
risk factors for SSI were applicable to this patient: dialysis-
dependent renal failure [15, 16], a posterior approach [2, 9,
17, 18], previous neck radiation [21, 22], immunosuppression
to prevent kidney transplant rejection [23], diabetes [9,
12, 15, 17, 24, 25, 46], and a recent history of pacemaker
explantation secondary to a postoperative abscess. While
vancomycin prophylaxismay be advised in patients with such
comorbidities [47], the potential side effects of intravenous
vancomycin present a clinical challenge in patients that have
both a high risk of SSI and low renal reserve [29, 30, 33–37].
This case supports intrawound application of vancomycin
powder as a potential solution for these challenging patients.

Current guidelines for patients with comorbidities who
receive instrumented fusion recommend further prophylaxis
in addition to the standard single dose of a preoperative
intravenous antibiotic with intraoperative redosing [47].
This can include Gram-negative coverage and/or intrawound
vancomycin or gentamicin [47]. While the guidelines state
there is insufficient evidence to recommend either of these
regimens over the other [28, 47], intrawound antibiotics
have been shown to significantly reduce the incidence of SSI
after instrumented fusions [4, 6, 7, 9, 48, 49]. Therefore, we
selected intrawound vancomycin in this patient due to his
compromised kidney function.

The treatment of patients on hemodialysis with intra-
venous vancomycin is complicated. Not only are accepted
dosing normograms for patients with ESRD becoming out-
dated [30, 50, 51], but the intermittent nature of the hemodial-
ysis makes stable levels difficult to achieve [30, 50]. One study
found that only 57.3% of hemodialysis patients reached the
recommended MIC for vancomycin, even with postdialysis
administration of the drug [52]. Yet another study found that
serum vancomycin levels rebounded after hemodialysis to
treat vancomycin toxicity [38, 53]. This paradoxical response
suggests protein binding that buffers shifts of free serum
vancomycin levels in any extreme direction [38].

Intrawound drug instillation theoretically avoids this
effect due to poor tissue penetration [6, 54–56]. Vancomycin
is reported to only have 10–30% absorption from skin and soft
tissue (in both normal and diabetic patients) [29, 30]. This
absorption may be further limited by local tissue ischemia,
seroma, and hematoma [9]. Such factors are thought to
facilitate high local concentrations without increasing serum
levels [6, 54–57]. One study found the tissue antibiotic level to
be 1000 times greater than the MIC for MRSA and coagulase
negative Staphylococcus aureus with intrawound adminis-
tration [6]. Some have even suggested that intrawound
antibiotics alone (i.e., without any intravenous antibiotics) are
adequate to reduce the risk of postoperative SSIs [48].

While the preceding evidence implies that local vanco-
mycin is effective in SSI prophylaxis and can avoid serum
fluctuations, its efficacy has never been assessed in relation
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to nephrotoxicity in patients on dialysis. The most relevant
data on this topic has been investigated in otherwise healthy
patients. In this retrospective cohort analysis, mean serum
vancomycin levels trended downward from 2.5𝜇g/mL over
the first two postoperative days after intraoperative van-
comycin powder instillation.The study further demonstrated
that mean drain concentrations (a marker of local concen-
trations) were over 100 𝜇g/mL at 2 days after surgery, which
suggests that local therapeutic levels of vancomycin were
maintained.

While the limited toxicity afforded by local instillation of
vancomycin is attractive, such therapy is not without risks.
Some studies have demonstrated that nonselective use of local
antibiotic monotherapy could lead to resistance [49, 58]. Pre-
venting resistance is especially important in scenarioswhere a
nidus for infection exists, such as in the case of instrumented
fusions [2], since multidrug resistant postoperative hardware
infections can lead to serious complications. In addition,
some animal studies have even shown that intrawound van-
comycin can inhibit osteoblasts [9]. In human osteosarcoma
cell line, however, fusion rates have not been affected with
tissue levels below cytotoxic levels [6, 9]. Finally, hemody-
namic collapse has been reported with the use of intrawound
vancomycin in patients with underlying heart disease [59].
Therefore, given the potential risks of therapy, moderation
must still be employed to limit this route of vancomycin to
those patients who have medical factors to indicate its use.

4. Conclusion

In summary, this case represents the first reported case of
the safe application of intrawound vancomycin prophylaxis
in a patient with end-stage renal disease on hemodialysis,
without reaching supratherapeutic levels. In doing so, this
case supports the premise that poor soft tissue absorption of
vancomycin powder limits serum levels. As serious comor-
bidities and multidrug resistant infections become more
prevalent, SSI prophylaxis must similarly advance to address
these challenges. This report suggests that intrawound van-
comycinmay be a viable option for SSI prophylaxis in patients
with ESRD on dialysis. Thus, this and other local therapies
may prove to be a central theme of future research.
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G. Simón, “Impact of administration of vancomycin or linezolid
to critically ill patients with impaired renal function,” European
Journal of Clinical Microbiology & Infectious Diseases, vol. 30,
no. 5, pp. 635–643, 2011.

[45] M. J. Rybak, B. M. Lomaestro, J. C. Rotschafer et al., “Ther-
apeutic monitoring of vancomycin in adults: summary of
consensus recommendations from the American Society of
Health-System Pharmacists, the Infectious Diseases Society of



Case Reports in Surgery 5

America, and the Society of Infectious Diseases Pharmacists,”
Pharmacotherapy, vol. 29, no. 11, pp. 1275–1279, 2009.

[46] S. Chen, M. V. Anderson, W. K. Cheng, and M. D. Wong-
worawat, “Diabetes associatedwith increased surgical site infec-
tions in spinal arthrodesis,” Clinical Orthopaedics and Related
Research, vol. 467, no. 7, pp. 1670–1673, 2009.

[47] W. O. Shaffer, J. L. Baisden, R. Fernand, and P. G. Matz, “An
evidence-based clinical guideline for antibiotic prophylaxis in
spine surgery,” The Spine Journal, vol. 13, no. 10, pp. 1387–1392,
2013.

[48] V. Rohde, B. Meyer, C. Schaller, and W. E. Hassler, “Spondy-
lodiscitis after lumbar discectomy: incidence and a proposal for
prophylaxis,” Spine, vol. 23, no. 5, pp. 615–620, 1998.

[49] W. W. Kanj, J. M. Flynn, D. A. Spiegel, J. P. Dormans, and K. D.
Baldwin, “Vancomycin prophylaxis of surgical site infection in
clean orthopedic surgery,” Orthopedics, vol. 36, no. 2, pp. 138–
146, 2013.

[50] G. R. Matzke, R. W. McGory, C. E. Halstenson, and W. F.
Keane, “Pharmacokinetics of vancomycin in patients with var-
ious degrees of renal function,”Antimicrobial Agents and Chem-
otherapy, vol. 25, no. 4, pp. 433–437, 1984.

[51] F. Pea, M. Furlanut, C. Negri et al., “Prospectively validated
dosing nomograms for maximizing the pharmacodynamics of
vancomycin administered by continuous infusion in critically ill
patients,”Antimicrobial Agents and Chemotherapy, vol. 53, no. 5,
pp. 1863–1867, 2009.

[52] R. H. Barth and N. DeVincenzo, “Use of vancomycin in high-
flux hemodialysis: experience with 130 courses of therapy,”
Kidney International, vol. 50, no. 3, pp. 929–936, 1996.

[53] L. S. Welage, N. A. Mason, E. J. Hoffman et al., “Influence of
cellulose triacetate hemodialyzers on vancomycin pharmacoki-
netics,” Journal of the American Society of Nephrology, vol. 6, no.
4, pp. 1284–1290, 1995.

[54] D. M. Chilukuri and J. C. Shah, “Local delivery of vancomycin
for the prophylaxis of prosthetic device-related infections,”
Pharmaceutical Research, vol. 22, no. 4, pp. 563–572, 2005.

[55] B. E. Murray, “Vancomycin-resistant enterococcal infections,”
The New England Journal of Medicine, vol. 342, no. 10, pp. 710–
721, 2000.

[56] P. Wu and D. W. Grainger, “Drug/device combinations for local
drug therapies and infection prophylaxis,” Biomaterials, vol. 27,
no. 11, pp. 2450–2467, 2006.

[57] M. A. Buttaro, M. I. Gimenez, G. Greco, L. Barcan, and F. Pic-
caluga, “High active local levels of vancomycin without neph-
rotoxicity released from impacted bone allografts in 20 revision
hip arthroplasties,” Acta Orthopaedica, vol. 76, no. 3, pp. 336–
340, 2005.

[58] J. Klekamp, D. M. Spengler, M. J. McNamara, and D. W. Haas,
“Risk factors associated with methicillin-resistant staphylococ-
cal wound infection after spinal surgery,” Journal of Spinal
Disorders, vol. 12, no. 3, pp. 187–191, 1999.

[59] R. Mariappan, P. Manninen, E. M. Massicotte, and A. Bhatia,
“Circulatory collapse after topical application of vancomycin
powder during spine surgery,” Journal of Neurosurgery: Spine,
vol. 19, no. 3, pp. 381–383, 2013.


