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Introduction

There have been many studies supporting the use of 
topical vancomycin powder to reduce the incidence of 
surgical site infection (SSI). Studies on the application of 
topical vancomycin powder following spine surgery are 
plentiful and have concluded that the incidence of SSIs are 
significantly reduced (1). Other examples on the efficacy of 
vancomycin powder to reduce infection rate include over 
sternotomy wounds (2), craniotomy sites (3), and following 
joint replacement (4). Topical vancomycin is also commonly 

utilized following surgical debridement of infections, which 
is supported by preclinical studies (5) albeit with less clinical 
evidence. Regardless of context, the application of topical 
vancomycin powder has been widely regarded as safe. We 
report here for the first time an episode of surgical drain 
blockage by vancomycin powder following surgical drainage 
in a patient suffering from L4/5 spondylodiscitis and an 
accompanying L1–S1 epidural abscess. Drain blockage 
by antibiotic powder may have devastating consequences 
following spine surgery. We present this case in accordance 

Case Report

Drain blockage by topical vancomycin powder—a case report of a 
potentially catastrophic complication in spine surgery 

Graham Ka-Hon Shea^

Department of Orthopaedics and Traumatology, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong, China

Correspondence to: Graham Ka-Hon Shea, MBBS, PhD, FRCSEd (O&T). Clinical Assistant Professor, Department of Orthopaedics and 

Traumatology, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong, China; Queen Mary Hospital, 5th Floor, Professorial 

Block, Pokfulam, Hong Kong, China. Email: gkshea@hku.hk.

Background: There is evidence that application of vancomycin powder reduces the incidence of surgical 
site infection (SSI) and is also effective for the treatment of infections requiring surgical debridement. 
The use of intrawound vancomycin powder is therefore becoming prevalent. Surgical drain occlusion by 
antibiotic powder is a potentially serious complication that has yet to be reported in the literature.
Case Description: We describe a 62-year-old female with L4/5 spondylodiscitis as well as an L1–S1 
epidural abscess who presented with back pain, lower limb numbness and weakness. Urgent surgical drainage 
was performed via a hemilaminectomy and L4/5 diskectomy. Drain output was absent for the first 36 hours 
post-op, and upon inspection and disconnection of the distal drain tubing, vancomycin powder residue was 
noted to be deposited within the lumen and connection point to cause complete obstruction. Following 
tubing exchange, drainage output resumed. The patient experienced relief of her back and leg symptoms 
after surgery as well as a normalization of her inflammatory markers upon receiving a course of intravenous 
(IV) antibiotics. 
Conclusions: Drain occlusion from antibiotic powder may be catastrophic following spine surgery due 
to the risk of epidural hematoma formation followed by compression of neural elements. We review the 
physicochemical properties of vancomycin powder and discuss ways to prevent this complication from 
occurring.

Keywords: Vancomycin; surgical site infection (SSI); surgical drain; drain blockage; case report

Submitted Apr 03, 2023. Accepted for publication Jul 16, 2023. Published online Aug 11, 2023.

doi: 10.21037/jss-23-46

View this article at: https://dx.doi.org/10.21037/jss-23-46

374

	
^ ORCID: 0000-0003-3480-371X.

mailto:gkshea@hku.hk
https://crossmark.crossref.org/dialog/?doi=10.21037/jss-23-46


Shea. Drain blockage by vancomycin powder370

© Journal of Spine Surgery. All rights reserved. J Spine Surg 2023;9(3):369-374 | https://dx.doi.org/10.21037/jss-23-46

with the CARE reporting checklist (available at https://jss.
amegroups.com/article/view/10.21037/jss-23-46/rc).

Case presentation

A 62-year-old female with good past health presented to 
the emergency department with a 1-week history of fever 
and chills. This was associated with low back pain radiating 
to below the right knee. She did not complain of any 
abdominal or urinary symptoms. Travel and contact history 
were unremarkable.

Upon physical examination, her body temperature was 
39.3 ℃, whilst her blood pressure and pulse were stable. 
The chest was clear to auscultation and the abdomen was 
soft, without guarding or rigidity. There was no flank 
or back tenderness. Right lower limb power was full, 
and sensation to fine touch was intact across lower limb 
dermatomes. Per-rectal examination revealed normal tone, 
grip, and sensation.

Blood tests demonstrated elevation of white blood cells 
to 18.54×109/L (normal range, 3.89–9.93) with a neutrophil 
predominance of 14.22×109/L (normal range, 2.01–7.42). 
Renal and liver function revealed hyponatremia of  
121 mmol/L (normal range, 136–148), hypokalemia of  
3.2 mmol/L (normal range, 3.6–5.0), normal renal function 
[estimated glomerular filtration rate (eGFR) >90], raised 
total bilirubin to 49 μmol/L (normal range, 4–23), raised 
alkaline phosphatase to 398 U/L (normal range, 47–124), 
normal alanine aminotransferase (ALT) of 45 U/L, normal 
aspartate aminotransferase (AST) of 31 U/L, normal 
amylase of 32 U/L and normal lactate of 1.1 mmol/L. An 

X-ray of the lumbar spine demonstrated reduced L4/5 disc 
space height (Figure 1A). Abdominal and chest X-rays were 
unremarkable.

An urgent contrast computed tomography (CT) of 
the abdomen was performed due to suspicion of acute 
cholangitis. No abnormalities of the viscera were noted. 
However, intraosseous gas was seen within the L5 vertebra 
and L4/5 intervertebral disc (Figure 1B). There was 
associated retroperitoneal stranding and prominent lymph 
nodes.

Due to the working diagnosis of L4/5 spondylodiscitis, a 
contrast lumbar spine magnetic resonance imaging (MRI) 
was arranged. On day 3 following admission, the patient 
developed weakness of the right tibialis anterior and right 
extensor hallucis weakness with a power of grade 3/5 
according to the MRC scale. This was accompanied by 
increased back pain and a decrease in fine touch sensation 
from the right anterior thigh downwards.

MRI findings (Figure 2) were compatible with L4/5 
spondylodiscitis and demonstrated T2 hyperintensity 
as well as contrast enhancement within the L4/5 disc 
space. Evidence of osteomyelitis was suggested over L4 
and L5 vertebra from heterogeneous T1 hypointense/
T2 hyperintense marrow signal changes. Multiple T1 
hypointense, T2 hyperintense rim-enhancing epidural 
abscesses were noted ventral to the cauda equina at the level 
of the L5 vertebra, and posterior to the conus medullaris/
cauda equina over L1–L3 and L5–S1 vertebral levels. 
Associated spinal stenosis and cerebrospinal fluid (CSF) 
effacement was noted at these levels.

The patient consented to emergent disc space and epidural 
abscess drainage in view of her neurological deterioration. 
She was anaesthetised, turned prone, and placed upon a 
Wilson frame. After skin preparation, the L1 to L5 lamina 
and facet joints were exposed on the right side. She received 
a right-sided hemilaminectomy over L1 to L5, and partial 
right facetectomy over L4/5, to respectively drain the dorsal 
epidural component and allow access to the L4/5 disc space 
and ventral epidural space. Exploration of the L4/5 disc 
space revealed infected disc material, which was thoroughly 
debrided. Copious irrigation with 6 L of normal saline was 
performed over the epidural space and L4/5 disc with the 
aid of an infant feeding tube. Hemostasis was achieved using 
bipolar cauterization and Floseal® hemostatic matrix. 1 
gram of vancomycin powder was placed deep to the fascial 
layer, and tubing from a low pressure wound drain system 
(Exudrain®) was secured deep to the fascia. The fascia, 
dermis, and skin were closed in layers.

Highlight box

Key findings 
•	 Vancomycin powder applied topically within surgical sites may 

cause drain occlusion.  

What is known and what is new?  
•	 Vancomycin powder may fail to dissolve when prepared in an 

insufficient volume of solution.
•	 The potential for powder residue to cause drain obstruction has 

not been previously reported.

What is the implication, and what should change now? 
•	 The use of larger calibre drains would prevent this potential 

complication from occurring.
•	 Topical vancomycin may also be applied as a solution or paste in 

order to prevent drain occlusion.

https://jss.amegroups.com/article/view/10.21037/jss-23-46/rc
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Immediately post-operatively, the patient reported 
improvement of her back pain and resolution of her right 
lower limb sensory complaints. Drain output, however, 
was minimal for the first 36 hours. The drain was shifted 
outwards by 2 cm with drainage monitored for a further 
24 hours. This did not result in resumption of drainage 
output (Figure 3A). Inspection and disconnection of the 
distal drain tubing noted powder residue upon the drain 
lumen (Figure 3B), and complete obstruction at the narrow 
connection point between proximal (patient-side) and 
distal tubing (Figure 3C). An absence of drain output since 
surgery accompanied by evidence of solid powder residue 
indicated that early blockage occurred with vancomycin 
being the culprit. After exchange of the distal drain 
tubing which contained the occluded connection point, 
there was resumption of serosanguineous drain output of  

30 mL over the first 24 hours, and 35 mLs over the next 
24 hours. The drain was removed on post-operation day 
5. Intra-operative specimen as well as blood cultures were 
positive for Bacteroides fragilis. Upon microbiology review 
the patient received IV moxifloxacin and metronidazole. 
She was transferred to the rehabilitation hospital on day 6 
post surgery to receive physical therapy and to continue IV 
antibiotics. By week 3 post-op, her C-reactive protein (CRP) 
level had normalized, and right distal lower limb power 
improved to grade 4/5.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Verbal informed consent 
was obtained from the patient for publication of this case 
report and accompanying images.

Figure 1 Radiographs and CT scan of patient. (A) Posteroanterior and lateral views of the lumbar spine demonstrated narrowing of the 
L4/5 disc space. CT scan with contrast showing (B) mid-sagittal cut and (C) axial images corresponding to cut lines, with demonstration of 
gas densities within the L5 vertebral body. Other cut lines which are not shown demonstrated gas within the L4/5 intervertebral disc. Other 
cut lines which are not shown demonstrated gas within the L4/5 intervertebral disc. CT, computed tomography.
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Figure 2 Contrast MRI of patient. (A) Mid-sagittal cut upon T1 contrast MRI and (B) axial images corresponding to cut lines. Arrowheads 
demarcate the location dorsal epidural over L1-L3 and L5-S1, and ventral to the cord over the level of L5. Homogenous signal-enhancing 
intensities are seen over the L4/L5 vertebral bodies as well as L4/5 disc space. MRI, magnetic resonance imaging.

Discussion

Meta-analysis on the use of topical vancomycin in spine 
surgery has concluded that it is effective in the prevention 
of SSI, especially against Gram-positive bacteria and 
methicillin-resistant Staphylococcus aureus (MRSA) (1,6). 
The bactericidal effect of intrawound vancomycin has 
similarly been consolidated in pre-clinical studies (7). From 
a biological standpoint, adverse effects from vancomycin 
wound application such as systemic absorption resulting in 
supratherapeutic drug concentrations, nephrotoxicity, and 
ototoxicity are exceedingly rare (8). There is some evidence 
that topical vancomycin inhibits bony healing, albeit not at 
weight-dosage equivalents that are of clinical relevance (9). 

Overall, topical application of vancomycin is considered to 
present minimal risk, with a rate of adverse events of just 
0.3% (8).

To the best of our knowledge, this is the first reported 
incidence of drain blockage following antibiotic powder 
application. As a potential sequalae, hematoma formation 
may occur to cause neurological deterioration. This is a 
dreaded complication in spine surgery that has an estimated 
incidence of 0.10–0.86% (10). Drain malfunction following 
surgical debridement is also detrimental to bacterial 
clearance. Upon review, there were certain predisposing 
factors to drain blockage. Firstly, the low pressure wound 
drain system preferred at our center possessed a narrow 
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choke point where proximal and distal limbs of the drain 
tubing docked with one another. The drain outer lumen 
diameter over this choke point was measured at 2.73±0.09 mm  
using a digital caliper, whilst the drain outer lumen 
diameter over the patient-side tubing prior to this choke 
point was 3.39±0.12 mm. Others prefer to use larger calibre 
drainage systems, with examples being the medium-sized 
Hemovac system (11) and the Jackson-Pratt drainage  
system (12). Secondly, the patient only received unilateral 
dissection of the lumbar spine and a total of 1 gram of 
vancomycin was placed within this small space. In the 
absence of significant blood volume, vancomycin powder 
would have failed to dissolve, and of relevance, precipitation 
of vancomycin has been described at concentrations  
83.3 mg/mL and above when prepared in normal saline (13). 
This explained the presence of visible powder residue over 
the drain lumen and connection point. A limitation in our 
case was that we did not send the powder residue for formal 
microscopic or chemical analysis to confirm its composition.

This complication may be prevented by means of using a 
larger calibre drain, or via placement of vancomycin powder 
superficial to the fascia whilst the drain is placed subfascially. 
Another protective measure is to apply vancomycin in non-
powder form. Total dissolution of vancomycin powder or 
formation of a paste prior to topical application has been 
described (2). Use of water as a solvent during preparation 
may be preferred since vancomycin has a lower solubility 
in normal saline. This is why vancomycin powder is 
first dissolved in water and further diluted in saline in 

preparation for IV infusion (14). Temporary clamping of the 
drain tubing often follows vancomycin powder application 
in joint arthroplasty to facilitate antibiotic dissolution and 
retention (15) but may be a hazard in spine surgery due to 
the potential for compression upon neural elements.

Conclusions

The application of vancomycin powder for the prevention 
of SSIs and treatment of infections requiring surgical 
debridement is evidence-based and prevalent. One should 
be aware of the physicochemical properties of vancomycin 
powder that affect dissolution and thereby potentially 
cause drain blockage. This is especially devastating in spine 
surgery when epidural hematoma formation may cause 
irreversible neurological sequalae.
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Figure 3 Drain blockage by vancomycin powder. (A) Distal drain tubing, vacuum bulb and empty drain bag on day 3 post-op. (B) On closer 
inspection of the regions demarcated by dotted lines corresponding to the distal drain tubing (C) and narrow connection point (D), powder 
residue was seen and had caused complete obstruction at the connection point as delineated by the arrow. 
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