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Drain Tip Culture: Would It Help Us Predict and Prevent
Surgical Site Infection After Spinal Surgery?

Bharat R. Dave, Ajay Krishnan', Ravi Ranjan Rai', Devanand Degulmadi’,
Shivanand Mayi', Kirit Jadhav'

Abstract

Background: Systematic cultures of drain tips or drainage fluids are commonly used by surgical teams for the early detection of
Surgical Site Infection (SSI), even in the absence of clinical suspicion of infection. However, their prognostic values are
controversial.

Method: This was a prospective study of patients undergoing spine surgery at our institute during the study period. Patients already’
diagnosed with spine infection were excluded from the study. At the time of drain removal, the drain tip was cut and sent to
microbiology laboratory for bacterial culture. All patients were treated with antimicrobial prophylaxis based on evidence-based
guidelines and were monitored for at least 6 months after surgery for development of Surgical Site Infection (SSI). SSI was defined
according to Centers for Disease Control and Prevention criteria.

Results: The study comprised of 183 patients including 85 males and 98 females. The rate of Surgical Site Infection in our study was
2.73% (S patients). Drain Tip Culture (DTC) was positive in 4 patients (2.18%). Association of DTC with SSI was found to have
high Specificity (98.31%) and Negative Predictive Value (97.76%) butlow Sensitivity (20%) and Positive Predictive Value (25%).
Conclusion: Culture of drain tip after spine surgery does not conclusively predict the presence or absence of surgical site infection.
However, statistical significance was observed between drain tip culture and surgical site infection with high specificity, high
negative predictive value,low sensitivity and low positive predictive value.
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Introduction between the presence of surgical drainage and SSI or between

Surgical site infection (SSI) is a surgical complication with
significant morbidity and represents an economic burden [1].
The reported incidence of SSI following spinal surgery is in the
range of 0.2% to 7.2% [2, 3, 4, S, 6]. Given the elevated
morbidity and neurologic dysfunction associated with delayed
treatment, early detection and initiation of appropriate
managementisvital.

The contamination of the surgical site may occur during pre-
operative, per-operative or post-operative periods. Surgical
drainage can be used to prevent hematoma formation, and thus
SSL However, surgical drain itself can also be a risk factor for
SSI [7]. Indeed, many studies have found an association
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the drainage duration and the proportion of SSI 7, 8, 9].
Systematic cultures of drain tips or drainage fluids are
commonly used by surgical teams for the early detection of SSI,
even in the absence of clinical suspicion of infection. However,
their prognostic values are controversial, and the collection
and laboratory processing of these samples are costly and time-
consuming [10]. SSIs are generally diagnosed by findings on
physical examination such as localized tenderness, warmth,
erythema, and edema as well as by increased levels of certain
inflammatory markers including white blood cell count,
erythrocyte sedimentation rate, and C-reactive protein.

Method

This prospective study was conducted at a single institute
between June 2019 to August 2019. The study was approved by
the Institute’s Ethics Committee. CTRI registration number is
CTRI/2019/08/020489. All patients undergoing spine
surgery during the study period and whom drain was used,
were included in study. Patients with spine infection or active
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infection anywhere in the body were excluded. Drains from the
surgical site were removed using sterile precautions when the
volume of postoperative fluid drainage was less than 50 ml in
the preceding 24 hours and drain tip was sent for bacterial
culture. Data from culture studies using the distal tip of the
wound drain was used for analysis. Even if the drain tip culture
was positive, we did not administer additional antimicrobial
agents without other signs suggestive of surgical site infection.
Those patients with positive drain tip culture were closely
monitored to identify any clinical or serological markers of
infection.

All patients were treated with antimicrobial prophylaxis based
on evidence-based guidelines and were followed for at least 6
months after surgery. As per the institute’s protocol,
Ceftriaxone+sulbactum 1.5g was administered 30 minutes
before incision and repeated every 12 hourly upto 48 hours.
Post-operative visits were scheduled at 15 days for stitch
removal, at 6 weeks, at 3 months and at 6 months to look for
clinical sign of surgical site infection besides routine checkup.
In case of suspected surgical site infection, wound swab was
collected and sent for microbiological analysis. Culture reports
were recorded and treatment provided as per sensitivity report.
Surgical site infection (SSI) was be defined according to
Centersfor Disease Control and Prevention criteria.

Results

183 patients were enrolled during the study period. The study
comprised of 85 males and 98 females with an average age
54.64 (+ 14.24). SSI was observed in five patients (2.73%).
Organism was isolated from the surgical site in one case (20%),
where MRSA was isolated, while in other 4 cases of SSIs there
was clinical evidence of infection but no organism could be
isolated. Table 1 shows the relationship between DTCs and SSI
group. Table 2 shows the demographic characteristics of
patients. Prediction of SSIs was possible based on a positive
DTC (Table 3). Out of 4 DTC positive patient one patient
develop SSI while Total of 4 patients develops SSI with
negative DTC. DTC had a sensitivity of 20%, specificity of
98.31%, positive predictive value (PPV) of 25%, and negative
predictive value (NPV) of 97.76% and p value of 0.005741 for
detectingawound infection.

Table 2: Demographic factors, co-morbidities, peri-
operative factors.
Number or mean + SD
Items
(n=178)
Demographics
Age (Years) 54.64 £ 14.24
Sex (Male/Female) 85/98
Region of surgery*
Cervical 29
Dorsal 19
Lumbosacral 150
Co-morbidities*
Diabetes Mellitus 50
Hypertension 85
Thyroid 13
Dyslipidemia 13
Others 7
Surgery
Operative Time (min) 104.42 £ 57.69
Estimated Blood Loss (ml) 199.69 + 160.27
Multilevel 74
Single level 109
Instrumented 127
Unlnstrumented 56
*There is some overlap

Table 3: Prediction of SSIs Using a Positive Drain Culture

Sensitivity Specificity PPV (positive NPV (negative

Table 1: Association between Drain Tip culture (DTC)
and Surgical Site Infection (SSI)
SSI SSI Total
Present Absent

DTC Positive 1 3 4
DTC Negative 4 175 179

Total 5 178 183

P Value 0.005741

Author predictive value) predictive value)
% 0
(%) (%) %) %)
Sankaretal [18] 75 97 50 99
Nakayamaetal [19] 60 98 60 98
Present study 20 98 25 98
Discussion

Closed suction drainage is an established method for
preventing wound hematoma after spine surgery. At the time of
drain removal, sending the drain tip or drain fluid for culture
may predict the development of SSI. DTC is a convenient and
noninvasive method [11, 12], but may not be appropriate as a
routine test because the evaluation of infection may be
unreliable [13]. It has also been suggested that bacteria
identified in the SSI and in DTC results may not necessarily
match [14]. In addition, routine culture of all suction drain tips
is expensive and hence may not be cost effective [ 15]. Thus, the
appropriate strategy for use of DTC is unclear.

Bacterial detection rates of 0%-10.8% have been reported in
DTC in orthopedic surgery [12, 14, 16, 17]. In our study
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bacterial detection rate in drain tip culture is 2.18%.
Previously, Serensen and Serensen [12] reported that early
removal of the drain decreases the risk of retrograde migration
of bacteria from the skin, and the frequency of positive DTC
and the risk of infection are substantially increased if the
drainage time is >6 days; thus, early removal of drains seems to
be appropriate. Weinrauch [14] suggested that the low rate of
culture-positive drain tips may partly be due to early removal,
as well as to postoperative antibiotic prophylaxis while drains
remainin place.

The prediction of surgical site infection in this study is
comparable to that found by Sankar et al [ 18] and Nakayama et
al [19]. In our study, we observed good specificity and
Negative predictive value, butlow sensitivity and PPV.
Infections after spinal surgery are most commonly caused by
Gram-positive organisms found on skin flora, most notably
Staphylococcus aureus and Staphylococcus epidermidis
(MSSE) [20]. However, the incidence of infection with
methicillin-resistant bacteria (including MRSA) is increasing
[21] and MRSA has also increased in postsurgical infection.
[22]. In our study, out of five patients with SSI, organism was
isolated in only one patient, that was MRSA. The DTC of this
patientalso showed presence of MRSA.

Limitations
This study has limitations in terms of modest sample size and
different types of spine surgeries were included. The fact that

only the drain tip and not the drain fluid was sent for culture
also may be considered a limitation. In addition, it was difficult
to determine whether contamination had occurred in cases
with a positive drain culture but no SSI. Regardless, if bacteria
are detected on the drain tip, infection should be suspected and
wound puncture and a bacterial culture test should be
performed. Cases with detection of the same bacteria in the
drain tip and bacterial culture test have a higher possibility of
SSI and contamination of the drain tip is unlikely. Moreover,
drain tip was removed usually in 48 hours when antibiotics
were administered as per protocol. It can be speculated that no
antibiotics postoperative would have yielded more DTC
positivity. It is possibility that a suppressed subclinical
infection became apparent later in those who actually had SCI.
Also, the catheter removal/iv cannula removal is also done at
same time which and may trigger a seeding dispersal to the
residual hematoma [23, 24]. More stringent protocols with
multifactorial assessment are required in bigger series to yield
practical conclusions.

Conclusion

The result of drain tip culture, after spine surgery, does not
always indicate the presence or absence of an SSI. DTC is
statistically associated with surgical site infection with high
specificity and high negative predictive value.
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