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Background: Subfascial drains are routinely used after multi-level anterior cervical discectomy and fusion
(ACDF) procedures despite little evidence to support their use. Proponents of drain use argue that drain
placement reduces the incidence of post-operative hematomas and surgical site infections (SSI). The aim of
this study is to determine whether the use of subfascial drains after multi-level ACDFs are associated with a
decreased incidence of hematomas and SSIs.

Methods: This is a retrospective study of 321 consecutive adult patients (18 years and older) with
degenerative cervical stenosis that undergoing an index multi-level ACDF procedure. Only patients
undergoing multilevel ACDF were included in the study. Patients were separated into one of two groups
depending whether a subfascial drain was placed during surgery. The decision to place a drain was based on
surgeon preference. Baseline characteristics, operative details, as well as rates of hematoma formation and
SSIs were gathered by direct medical record review.

Results: Of the 321 patients enrolled in the study, 58 (18%) patients had subfascial drains placed at the
time of surgery. Baseline demographics and co-morbidities were similar between both cohorts; however, on
average, patients in the “Drain Use” cohort were older when compared to those in the “No Drain” cohort (64
vs. 56 years old, P<0.0001). There was no observed difference between both groups in the incidence of post-
operative hematoma formation (P=0.99) or SSI (P=0.99). Five percent of patients in the “Drain Use” cohort
required a post-operative allogenic blood transfusion compared to less than 1% (0.4%) in the comparison
cohort. The duration of hospital stay was almost 2-fold longer in the in the “Drain use” cohort compared to
the comparison cohort (“Drain Use”: 2.82 days vs. “No Drain”: 1.58 days, P<0.0001).

Conclusions: The use of subfascial drains after multi-level ACDF procedures were not associated with
a decreased incidence of hematoma formation or SSIs. In fact, patients in which a subfascial drain was used
were 14 times more likely to require a post-operative blood transfusion and with an almost 2-fold increase in

the duration of in-hospital stay.
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Introduction

Subfascial drains are routinely used after multi-level anterior
cervical discectomy and fusion (ACDF) procedures. The
use of these kinds of drains following multi-level ACDFs is
motivated by a desire to reduce postoperative complications
such as surgical site infections (SSIs) and the development
of life-threatening hematomas that may cause airway
obstruction, despite the lack of evidence to support its use.
In lumbar decompression, other studies have reported no
association between SSIs and hematoma formation with
placement of a subfascial drain; in fact, several studies
have found associations between the use of drains and
an increased need for postoperative blood transfusion,
postoperative fever, and SSI following instrumented
fusion (1-10). There is also evidence from several studies
concerning surgeries of the neck, esophagectomy,
thyroidectomy, parathyroidectomy, demonstrating an
increased incidence of SSI and prolonged length of hospital
stay with the use of subfascial drains (11-14).

"To this end, this study aims to determine whether the use
of subfascial drains after multi-level ACDFs are associated
with a decreased incidence of hematoma formation and SSIs.

Methods

This is a retrospective study of 321 consecutive adult
patients (18 years and older) with degenerative cervical
stenosis that underwent an index multi-level ACDF
procedure. Institutional review board approval was obtained
before study initiation. Only patients that underwent
multilevel ACDF’s were included in the study. Patients
were separated into one of two groups depending on
whether a subfascial drain was placed during surgery (Drain
cohort: n=58; No Drain cohort: n=263). The decision to
place a drain was based on surgeon preference. Baseline
characteristics, operative and postoperative details, as well
as rates of hematoma formation and SSI’s were gathered by
direct medical record review.

Demographic variables evaluated included patient’ age,
sex, and body mass index (BMI). Comorbidities included
diabetes, coronary artery disease (CAD), hyperlipidemia
(HLD), atrial fibrillation (A-Fib), anemia, depression,
chronic kidney disease (CKD), and smoking status.

Operative variables included operative time, estimated
blood loss (EBL), median number of fusion levels
[interquartile range (IQR)], nerve root injury, spinal cord
injury, and incidental durotomy. Postoperative variables
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included length of stay (LOS), incidence of urinary tract
infection (UTT), dysphagia, ileus, motor weakness, sensory
deficits, deep vein thrombosis, pulmonary embolism, and
anemia requiring transfusion.

Parametric data were expressed as means + standard
deviation (SD) and compared via the Student z-test.
Nonparametric data were expressed as median (IQR) and
compared via the Mann-Whitney U test. Nominal data
were compared with the x* test. All tests were two-sided
and were statistically significant if the P value was <0.05.
Statistical analysis was performed using JMP®, Version 12.
SAS Institute Inc., Cary, NC, USA, 1989-2007.

Results

Three hundred and twenty-one patients (146 male and 175
female) were studied. The average age at the time of surgery
ranged from 20 to 88 years (mean 57.63+12.02 years,
median 58 years). Fifty-eight (18%) patients had
subfascial drains placed at the time of surgery, and 263
(82%) did not have a subfascial drain placed at the
time of surgery. On average, patients with subfascial
drains placed at the time of surgery were older (“Drain
Cohort”: 63.75+12.03 years vs. “No Drain Cohort™:
56.27+11.61 years, P<0.0001). There were no significant
differences between cohorts in baseline demographic or
other comorbidity characteristics including male gender
(drain: 36.21% wvs. no drain: 47.53%, P=0.11), BMI
(drain: 28.87+5.67 kg/m’ vs. no drain: 29.12+5.60 kg/m’,
P=0.75), smoking status (drain: 25.86% vs. no drain:15.58%,
P=0.1), CKD (drain: 5.17% wvs. no drain: 2.66%, P=0.41),
HLD (drain: 48.27% vs. no drain: 37.64%, P=0.12), CAD
(drain: 13.79% wvs. no drain: 7.22%, P=0.16), A-Fib (drain:
3.44% wvs. no drain: 2.28%, P=0.64), anemia (drain: 6.89%
vs. no drain: 4.94%, P=0.57), diabetes (drain: 22.41% wvs. no
drain: 17.11%, P=0.35), and depression (drain: 37.93% us.
no drain: 33.84%, P=0.56) (Table 1).

Operative variables

The median (IQR) number of fusion levels were higher
for patients in which drains were placed compared to those
who did not have a drain placed at the time of surgery
{“Drain Cohort”: 3 [2-3.75] vs. “No Drain Cohort” 2 [2-3],
P<0.0001}. Patients with subfascial drains placed at the time of
surgery underwent longer surgeries (125.00£101.00 minutes)
as compared to the patients who did not have drains placed
at the time of surgery (121.00+52.00 minutes). On average
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Variables Drain (n=58) No Drain (n=263) P value
Male (%) 36.21 47.53 0.11
Age at surgery (years) 63.75+12.03 56.27+11.61 <0.0001*
BMI (kg/mz) 28.87+5.67 29.12+5.60 0.75
Smoker (%) 25.86 15.58 0.1
CKD (%) 517 2.66 0.41
HLD (%) 48.27 37.64 0.12
CAD (%) 13.79 7.22 0.16
AFib (%) 3.44 2.28 0.64
Anemia (%) 6.89 4.94 0.57
Diabetes (%) 22.41 17.11 0.35
Depression (%) 37.93 33.84 0.56

*, highly significant. BMI, body mass index; CKD, chronic kidney disease; HLD, hyperlipidemia; CAD, coronary artery disease; AFib, atrial

fibrillation.

the EBL was higher in the cohort of patients with drains
placed at the time of surgery, 149.00£64.00 vs. 121.00+52.00
mL respectively (P=0.003), than those who did not have
drains placed at the time of surgery. No patients from either
group had an incidental durotomy, or experienced nerve
root or spinal cord injury.

Postoperative variables

No patients developed a postoperative hematoma or SSIs
(P=0.99). The need for post-operative allogenic blood
transfusions were 14-fold higher in the cohort of patients
with subfascial drains (“Drain Use”: 5.17% vs. “No drain”:
0.4%, P=0.04) (1able 2). The use of drains postoperatively
was independently predictive of the likelihood that a patient
would require an allogenic blood transfusion (OR =14.17,
P=0.04). Age, BMI, number of levels, smoking status,
preoperative anemia, or diabetes mellitus were not found
to be independently predictive of a patient requiring post-
operative allogenic blood transfusion (7uble 3). Compared
to patients with no drains, patients with subfascial drains
placed at the time of surgery had a significantly longer
length of hospital stay 2.82+2.45 vs. 1.58+1.43 days,
respectively (P<0.0001).

Discussion

In this retrospective study of patients undergoing multi-

© Journal of Spine Surgery. All rights reserved.

jss.amegroups.com

level ACDFs with and without the use of subfascial drains,
we observed no difference in the incidence of SSIs or
hematoma formation. Furthermore, patients with subfascial
drains were more likely to require a post-operative blood
transfusion and have a longer duration of in-hospital stay.

Subfascial drains are routinely used after multi-level
ACDFs. The use of these kinds of drains following
multi-level ACDFs are motivated by a desire to reduce
postoperative complications such as SSI’s and the
development of life-threatening hematomas in the neck that
may cause airway obstruction, both of which are associated
with significant morbidity, health care utilization and costs.
However, drain placement is not a trivial consideration, as
drains can be associated with pain in the area of insertion,
increased patient anxiety during its withdrawal, and the
potential for hematoma development during removal. In
rare instances, patients may develop a SSI at the drain
insertion site. To date, few studies have demonstrated a
clinical utility to using these drains, most of which have
been very small case series.

The utility of subfascial drains in reducing postoperative
hematoma volume has been supported by studies which have
found statistically significant benefits in the use of drains
following spine surgery (9,10). In a prospective randomized
control trial that employed MRI to measure postoperative
hematoma volume by Mirzai et 4l., a significant reduction
in the incidence of symptomatic and asymptomatic
postoperative hematoma formation was found in patients
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Table 2 Operative variables and post-operative complication profiles
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Variable Drain Use (n=58) No Drain (n=263) P value

Operative variables
Operative time (min) 125.00+101.00 60.00+55.00 <0.001*
EBL (mL) 149.00+64.00 121.00+52.00 0.003*
Fusion levels [IQR] 3 [2-3.75] 2 [2-3] <0.0001
Nerve root injury (%) 0 0 0.99
Spinal cord (%) 0 0 0.99
Durotomy (%) 0 0 0.99

Postoperative variables
LOS (days) 2.82+2.45 1.58+1.43 <0.0001*
UTI (%) 3.44 0.38 0.21
Dysphagia (%) 99 95 0.97
lleus (%) 0 0 0.99
Motor weakness (%) 1.73 0 0.32
Sensory deficits (%) 1.72 0.38 0.44
DVT (%) 0 0 0.99
PE (%) 0 0 0.99
Hematomas 0 0 0.99
Anemia requiring transfusion (%) 5.17 0.4 0.04*

*, highly significant. EBL, estimated blood loss; LOS, length of stay; UTI, urinary tract infection; DVT, deep venous thrombosis.

Table 3 Independent variables predictive of likelihood of post-operative allogenic blood transfusion

Variables Odds ratio P value Lower 95% Upper 95%
Age 1.01 0.81 0.89 1.14
BMI 1.06 0.44 0.88 1.28
Number of levels 2.42 0.77 0.42 13.77
Smoking 0.19 0.98 0.01 5.00
Drain use 1417 0.04* 1.22 244.206
Pre-operative anemia 8.60 0.15 0.43 169.64
DM 0.81 0.88 0.05 13.12

*, highly significant. BMI, body mass index; DM, diabetes mellitus.

with subfascial drains as compared to those without
drains (10). Furthermore, a retrospective study of patients
undergoing elective ACDFs by Basques et 4/. identified
advancing age (=50 years), increasing number of levels, and
a history of smoking as independent predictors of increased
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drain output, suggesting that patients with these factors may
benefit most from surgical drain placement after ACDF (9).
In the present study, no patients in either cohort developed
a postoperative hematoma or SSIs (P=0.99).

The effectiveness of subfascial drains in the reduction
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of postoperative SSIs and hematoma formation has been
called into question for a wide array of surgical procedures
(10-23). In the context of spine surgery, studies including a
prospective randomized study by Brown ez 4/. which studied
the utility of subfascial drains in 83 patients (42 patients
with drains, and 41 patients without drains) following
extensive lumbar spine surgeries, found no difference in the
incidence of postoperative SSIs or hematoma formation
between patients with and without subfascial drains placed
at the time of surgery (3). Similarly, another prospective
randomized study Payne et 4/. comparing 103 drained
and 97 undrained patients following a single-level lumbar
laminectomy found no statically significant difference
between the incidence of SSIs or hematoma formation in
patients with and without subfascial drains placed at the time
of surgery (4). A retrospective analysis by Kanayama et a/. that
compared 298 drained and 262 undrained patients following
single-level lumbar decompression surgeries also found that
the risk of SSIs and hematomas was not influenced by the
use of a drain (1). Walid et al.’s case-control study compared
285 drained and 117 undrained patients following posterior
lumbar interbody fusion, finding no significant reduction in
incidence of postoperative SSI or hematoma formation when
utilizing drains postoperatively (8). Lastly, a multicenter
retrospective study by Diab et 4l. compared 324 drained
and 176 undrained adolescent patients found no difference
in the rate of postoperative SSIs between patients with and
without subfascial drains placed at the time of surgery (7).
Analogously, other surgeries involving the neck failed to
demonstrate any recovery benefit or reduction of postoperative
SSI or hematoma risk in patients with subfascial drains, and
rather found an increased incidence of SSI and prolonged
hospital stay in patients with these kinds of drains (11-14).
Although our study did not find an increase in SSI with the
utilization of subfascial drains, there was no advantage found in
the utilization of these kinds of drains in patients undergoing
multi-level ACDFs. In fact, no patients experienced an SSI or
hematoma in our study in either group.

The use of subfascial drains has also been associated
with an increase in length of hospital stay and the need for
transfusion in patients undergoing fusion procedures. In
a retrospective cohort study, Walid ez /. found the rate of
allogenic blood transfusion to be significantly greater in
patients with sub-fascial drains (8). No other study assessed
the association between the use of subfascial drains and
the need for allogeneic blood transfusions in spine fusion
surgery. Our study demonstrated that patients who had a
subfascial drain placed at the time of a multi-level ACDF
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procedure required a statistically significant greater number
of postoperative allogenic blood transfusion (P=0.04),
and that drain use was the sole independent predictor
of a patient needing an allogenic blood transfusion
postoperatively. Likewise, our study found that patients
with subfascial drains placed at the time of surgery had a
statistically significant longer LOS as compared to patients
with no drains (P<0.0001).

This study has limitations, which has implications for
its interpretation. First, our small sample size of patients
with a documented SSI limits our ability to make any
firm conclusions. Second, it was not known whether the
decision to transfuse was mainly driven by the patients’
clinical picture or provider preferences. Our study was
performed a single institution and the utilization of the
different approaches as well as the surgical technique are
subject to the bias of individual surgeons. Although pre-
and perioperative variables were prospectively recorded
into the study registry at the time of surgery, these variables
were retrospectively analyzed for the purposes of this
study and as such are subject to the pitfalls associated
with all retrospective reviews. Despite these limitations,
this study demonstrates that the use of subfascial drains
following multi-level ACDFs did not significantly impact
the incidence of SSIs or hematoma, but rather increased the
length of hospital stay, and the need for transfusion.

Conclusions

The use of subfascial drains after multi-level ACDF
procedures were not associated with a decreased incidence
of hematoma formation or SSI’s. In fact, patients in which
a subfascial drain was used were 14 times more likely to
require a post-operative blood transfusion and with an
almost 2-fold increase in the duration of in-hospital stay.
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