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Abstract
Background

Cervical drains have historically been used to avoid postoperative wound and respiratory
complications such as excessive edema, hematoma, infection, re-intubation, delayed
extubation, or respiratory distress. Recently, some surgeons have ceased using drains
because they may prolong hospital stay, operative time, or patient discomfort. The
objective of this retrospective case-control series is to investigate the effectiveness of
postoperative drains following one- and two-level cervical fusions.

Methods

A chart review was conducted at a single institution from 2010-2013. Outcome measures
included operative time, hospital stay, estimated blood loss and incidence of wound
complications (infection, hematoma, edema, and complications with wound healing or
evacuation), respiratory complications (delayed extubation, re-intubation, and respiratory
treatment), and overall complications (wound complications, respiratory complications,
dysphagia, and other complications). Statistical analyses including independent samples t-
test, chi-square, analysis of covariance, and linear regression were used to compare
patients who received a postoperative drain to those who did not.

Results

The study population included 39 patients who received a postoperative drain and 42
patients who did not. There were no differences in demographics between the two groups.
Patients with drains showed increased operative time (100.1 vs 69.3 min, p<0.001),
hospital stay (38.9 vs. 31.7 hrs, p=0.021), and blood loss (62.7 vs 29.1 mL, p<0.001)
compared to patients without drains. The frequency of wound complications, respiratory
complications, and overall complications did not vary significantly between groups.



Conclusions/Level of Evidence

Cervical drains may not be necessary for patients undergoing one- and two-level cervical
fusion. While there were no differences in incidence of complications between groups,
patients treated with drains had significantly longer operative time and length of hospital
stay.

Clinical relevance

This could contribute to excessive costs for patients treated with drains, despite the lack
of compelling evidence of the advantages of this treatment in the literature and in the
current study.
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Introduction

Closed wound suction drains have historically been used postoperatively to prevent
infections and hematomas. These drains remove blood and fluids from the site of the
wound via a drainage tube connected to a drainage bulb that recoils to create a vacuum.
The drainage tube is inserted at the time of surgery directly into the wound or through a
small separate incision site. The aim of using postoperative closed suction drains is to
decrease the likelihood of prolonged drainage from the wound, delayed wound healing,
and infection. Closed system drainage is commonly used in a variety of operations
including many orthopaedic procedures; however, the efficacy of these drains remains
controversial. Although there are many studies in the literature addressing the usage of
drains, the wide range of different surgeries in which they are used and studied has
yielded mixed results and it is unclear which procedures benefit from postoperative
drainage.

Postoperative drains remove blood and debris from the surgical site and theoretically
prevent hematoma formation, reducing the risk of infection and wound breakdown. !
However, it is possible that they become contaminated and act as a conduit for infection
from the exterior into the depths of the wound.? Drains may also be counterproductive by
preventing tamponade, resulting in greater postoperative blood loss and increased
necessity for blood transfusion.>-> Furthermore, drains may be difficult to remove and in
some cases even require additional surgery for removal, particularly if they have been
incorrectly placed or sutured to surrounding tissues. Drains may also be displaced or
forcibly removed by confused patients, resulting in additional trauma.®

Finally, drains may add additional costs to the procedure and increase length of hospital
stay. A meta-analysis of several randomized trials by Parker et al. examined total hip and
knee replacements, unicompartmental knee replacement, shoulder surgery, iliac crest
bone graft donor site, lumbar laminectomy, extensive lumbar spine surgery, spinal
scoliosis surgery, anterior cruciate ligament reconstruction, open meniscectomy, hip
fracture surgery, and non-emergency fracture fixation or bone grafting and concluded



there is insufficient evidence to support the routine use of closed suction drainage in these
orthopaedic procedures.® Further, this meta-analysis found that the use of wound drains
did not result in a decrease in the incidence of wound infections or hematomas.

Additional randomized studies have found that postoperative drains are not effective in
preventing infections and epidural hematomas after lumbar spine surgery.'” However, a
study on the use of closed wound drains following posterior spinal fusion for patients with
adolescent idiopathic scoliosis by Blank et al. conflicted this finding, reporting decreased
wound complications with the use of drains without increased blood loss or need for
transfusion.® Thus, the evidence concerning the efficacy of closed suction wound drains
following spine surgery remains unknown. To the best of our knowledge, there have not
been any studies identifying the efficacy of closed suction wound drains following
cervical spine surgery.

In the setting of cervical spine surgery, postoperative drains have traditionally been
thought to play a critical role due to theoretical incision healing benefits. Given the
proximity of the cervical approach to vital respiratory structures, drains have primarily
been used with the hope of preventing potentially fatal respiratory obstructions secondary
to excessive edema or hematoma formation. Similarly, drains have been thought to
decrease the risk of re-intubation, delayed extubation and respiratory distress, which are
respiratory complications that could prolong hospital stay and costs and potentially result
in death. Additional key adjacent structures include major vasculature, the recurrent
laryngeal nerve, and the esophagus. Therefore, drains have been utilized with the hope of
preventing vascular and respiratory compromise and dysphagia.

Some surgeons have recently ceased using postoperative drains in select surgeries
secondary to concerns that they may increase patients’ length of surgery and
hospitalization, as well as overall discomfort. This study examines the effectiveness of
postoperative cervical drains for patients undergoing one- and two-level anterior cervical
spine fusion surgery. Some surgeons at our institution recently ceased using postoperative
drains for these surgeries due to concern that they may not be effectively decreasing
complication rates. This study is a retrospective case-control series that compares patients
who received postoperative closed wound suction drains to patients who did not receive
postoperative drains after the change of common practice. The purpose of this study was
to determine whether the presence of a postoperative drain impacts the operative time
(OT), length of hospital stay (LOS), length of recovery, estimated blood loss (EBL),
hospital re-admittance, and incidence of complications following cervical spine surgery.

Materials and Methods

Study design and inclusion criteria

A retrospective case-control series was conducted on patients who received cervical spine
fusions consecutively at a single institution between 2010 and 2013. Prior to study
initiation, Institutional Review Board approval was obtained. The medical record of each
patient was then reviewed. Inclusion criteria were patients over 18 years of age at the time
of surgery who underwent elective one- or two-level anterior cervical spine fusion for
radiculopathy and/or myelopathy. Operations for tumor or trauma indications, full



corpectomies, and revision procedures were excluded. All cases that met inclusion criteria
were performed by the same surgical team at a single institution. All patients during the
first year of the interval studied invariably received cervical wound drains. After June,
2012 all patients invariably did not receive a drain.

Standard surgical technique was employed using the Smith-Robinson approach from the
right side in all patients.® For procedures where drains were utilized, a separate skin
incision was made inferior to the wound prior to closure with an 11 blade scalpel, and the
drain was tunneled to place the perforated end in the prevertebral space at the operated
levels. Drains were placed on suction immediately following closure of the fascial layers.
A #7 Jackson-Pratt was used in all drain cases, except for one patient who received a
Penrose drain. The study design was a retrospective case-control series and the analysis
compared patients who received a postoperative wound drain to those who did not.

Data collection and analysis

Demographic measures, such as age, sex, height, weight, and BMI, were collected for all
study patients. Peri-operative data collected include American Society of
Anesthesiologists (ASA) grade and number of surgical levels. OT, measured from
incision to closure, was also recorded. Additional outcomes measures included LOS,
measured in hours from hospital admittance to hospital discharge, time of recovery in the
post-anesthesia care unit (PACU), estimated blood loss (EBL), hospital re-admittance,
and incidence of wound, respiratory, and overall complications, as reported by hospital
inpatient charts. Wound complications were defined as documented infection, hematoma,
edema, prolonged drainage, wound dehiscence, delayed healing or required evacuation.
Respiratory complications were defined as delayed extubation, re-intubation, and
respiratory treatment. Overall complications that were assessed included wound
complications, respiratory complications, and medical complications, including
dysphagia, or any other event that prolonged hospital stay.

Statistical Methods

All data were analyzed using SPSS software (SPSS, Chicago, Illinois). Statistical tests
included independent sample t-tests for continuous variables, and chi-square analysis for
comparing frequencies. Analysis of covariance (ANCOVA) and linear regression tests
were used to further analyze OT and LOS. Statistical significance was defined by p<0.05.
Prior to study initiation, a power analysis revealed that a total sample size of 74 patients,
with 37 patients per group, was needed to detect a significant difference in LOS between
the two groups (Power=80%).

Results

A total of 81 patients met inclusion criteria. The study population included 39 patients
who received a postoperative drain (48.1%) and 42 patients who did not (51.9%). There
were no significant differences in demographics, including age, sex (percent female),
height, weight, BMI, ASA grade, or number of levels fused between the two groups
(Table 1).



Table 1. Demographic variables, ASA grade, and number of levels fused for each study
group.

Demographics Drain No Drain p-value
(n=39) (n=42)

Age 46.4+9.5 45.1+10.5 0.56

Sex (% Female) 53.8% 42.8% 0.32

Height (cm) 169.4+10.8 169.0+10.6 0.89

Weight (kg) 794+195 80.0+17.2 0.90

BMI 27.5+4.8 27.5+44 0.95

ASA grade 0.36

1 5.1% 14.2%

2 79.5% 69.0%

3 15.4% 16.8%

Number of Levels Fused: 0.23

One Level 46.2% 59.5%

Two Levels 53.8% 40.5%

Operative Duration and Hospital Course

Analysis revealed that patients with drains had significantly longer OT (100.1 vs. 69.3
min, p<0.001) and significantly longer LOS (38.9 vs. 31.7 hrs, p=0.021) than patients
without drains. There was no significant difference in length of recovery time in the
PACU (246.4 vs. 237.0 min, p=0.72). The average time until drain removal was 24.0 £
6.7 hours for the drain group; however, this was not recorded in the medical records of
one patient and therefore not included. Patients with drains had a significantly higher EBL
during surgery than patients without drains (62.7 vs. 29.1 mL, p<0.001; Table 2).

Table 2. OT, length of recovery in the PACU, LOS, and EBL for each study group.

Outcomes Drain No Drain p-value
(n=39) (n=42)
Operative time (min) 100.1+36.4  693+19.6 <0.001

Length of recovery (min) 246.4+129.1 237.0+984 0.72
Length of stay (hrs) 389+16.4 31.7+10.5  0.021

Estimated Blood Loss (mL) 62.7 +63.7 29.1+15.8  <0.001

A subsequent ANCOVA test adjusting for age, sex, BMI, ASA grade, and number of
surgical levels, confirmed a statistically significant difference in OT (p<0.001), LOS
(p=0.038), and EBL (p<0.01) between the drain and no-drain groups. ASA grade and
number of levels fused were significant variables in the ANCOVA model for OT
(p=0.025, p=0.034, respectively), with higher ASA grade and higher number of surgical
levels corresponding to longer OT. Sex was a significant variable in the ANCOVA model



for LOS (p=0.046), with female patients having a longer LOS than male patients. Further
linear regression analysis revealed that OT and LOS were positively correlated (R?=0.22).
No patients were re-admitted to the hospital within six weeks of their operation.

Perioperative Complications

The frequency of overall complications, wound complications, and respiratory
complications did not vary significantly between the two groups (Table 3). Overall
complications occurred in 41.0% of the drain group and 45.2% of the no drain group
(p=0.70). Though this difference was not statistically significant, patients with
postoperative drains developed slightly less overall complications than patients without
drains (OR=0.84). Wound complications occurred in 7.5% of patients in the drain group
and 7.1% of patients in the no drain group (p=0.93). Patients with drains developed
slightly more wound complications (OR=1.08) than patients without drains. In the drain
group, there was a trend towards more complications with wound healing (5.1% vs. 0.0%,
p=0.14), however, there was less infection (0.0% vs. 2.4%, p=0.33) and edema (2.6% vs
4.8%, p=0.60), although these differences were not significant. Hematoma and wound
evacuation did not occur in any patients in either group. Respiratory complications
occurred in 17.9% of the drain group and 16.7% of the no drain group (p=0.88). Patients
with drains trended towards slightly more respiratory complications that patients without
drains (OR=1.09). The drain group trended towards higher rates of re-intubation (5.1% vs.
0.0%, p=0.14) and respiratory treatment (17.9% vs. 16.7%, p=0.88) than the no-drain
group. Delayed extubation did not occur in any of the study patients. Finally, dysphagia
(15.4% vs. 9.5%, p=0.42) and all other complications (30.8% vs. 26.2%, p=0.65) were
more frequent in the drain group, although these differences were not statistically
significant (Figure 1).

Table 3. Overall complications were defined as having any wound complication,
respiratory complication, dysphagia, or other complications.

Complications Drain  Nodrain p-value

(n=39) (n=42)
Overall Complications 41.0% 452% 0.70

Wound Complications 7.7% 7.1% 0.93

Wound healing 5.1% 0.0% 0.14
Infection 0.0%  24% 0.33
Wound evacuation 0.0%  0.0%
Hematoma 0.0%  0.0%

Edema 2.6%  4.8% 0.6

Respiratory complications  17.9%  16.7% 0.88

Reintubation 51%  0.0% 0.14
Delayed extubation 0.0%  0.0%
Respiratory treatment 17.9% 16.7% 0.88

Dysphagia 15.4% 9.5% 0.42



Other complications 30.8% 26.2% 0.65

Fig. 1. Intraoperative fluoroscopy performed after a C4-C5 anterior
decompression and fusion on a 44 year old female presenting with
herniated nucleus pulposus and radiculopathy. Patient received a
postoperative JP drain. Minimal peri-incisional edema and sinus
bradycardia noted on postoperative day 0 (PODO0). On POD1 patient
was noted to be complaining of chest pain, hoarseness and difficulty
swallowing.

Discussion

The use of postoperative wound drains in orthopaedic spinal surgery, and specifically
cervical surgery, remains controversial. To our knowledge, this is the first series
evaluating the utility of drains following cervical spine surgery. Our study revealed that
patients with drains had significantly longer OT, longer LOS, and higher EBL than
patients without drains. However, the frequency of overall complications, wound
complications, and respiratory complications did not vary significantly between the two
groups.

The most clinically relevant finding in the current study is the lack of significant
difference in the incidence of respiratory complications and treatments between the two
groups. Many surgeons seek methods to minimize the risk of respiratory complications in
anterior cervical spine surgery, given their potentially fatal consequences. Considering the
known complications of edema and hematoma formation in any surgical procedure, it
would teleologically make sense to employ wound drains, particularly in this
anatomically precarious region. The current study found that although there were no



differences in respiratory complications between the groups, the drain group showed a
higher trend of re-intubation and respiratory treatment. A study by Youssef et al., on the
use of drains after carotid endarterectomies also found no statistically significant
differences in respiratory complications or distress between patients who received a drain
and those who did not.'? These findings therefore suggest that employing cervical wound
drains does not achieve the primary goal of preventing serious respiratory complications.

Postoperative drains have previously been used in order to prevent wound complications
such as hematoma formation and infection. A meta-analysis of general orthopaedic
surgeries by Parker et al. found that the occurrence of wound infection and wound
hematoma did not differ between patients who received closed suction wound drains and
those that did not.® Another study examined single-level lumbar laminectomies, and
found that there was no difference in infection rates between patients who received a
postoperative wound drain and those who did not.” Furthermore, a randomized study on
the use of closed wound suction drains for extensive lumbar spine surgery by Brown et
al.found that the use of a postoperative drain did not decrease the risk of infection or
hematoma.! Our findings pertaining to the cervical region draw similar conclusions to
these lumbar studies, as we found no significant different in rates of infections and
hematoma formation. In the setting of a different cervical surgery in the same region,
Youssef et al. also found no statistically significant differences difference in the risk for
wound hematomas during thyroidectomy and carotid endartectomy procedures.'?
Similarly, the utility of cervical drains in preventing delayed wound healing has little
supporting evidence in the literature. In the setting of single-level lumbar laminectomy,
Payne et al. found that there was no difference in wound healing between patients who
received a postoperative wound drain and those who did not.” These findings agree with
our study, which also did not find a statistically significant difference in delayed healing
between the two groups. These studies call into question the usage of drains in a range of
different settings, and highlight the need for controlled prospective data regarding
postoperative drains.

Our present study found that patients with drains had a significantly increased OT. In
contrast, Brown et al. did not find any significant differences in OT between patients who
received a postoperative wound drain and those that did not following lumbar spine
surgery.! It is possible that our finding of increase in operative time is due to the
placement of the drain, which in our institution is done through a separate small incision.
However, the retrospective nature of the present study may also contribute to the
difference in OT because the drain group was drawn from 2010-June 2012 while the no-
drain cohort came after June 2012. It is possible that other procedural differences
contributed to the length of OT, although these were not identifiable in the chart review.
ASA grade and number of surgical levels were significant covariates in the ANCOVA
model for OT. Thus, an increase in OT could be due to the patient’s ASA grade and the
complexity of surgical cases. However, when controlling for these variables, the results of
the ANCOVA model confirmed a difference in OT between the drain and no drain
groups. Nevertheless, an important factor is that the cervical surgeries included in this
study are relatively short procedures, making comparison to the OT of other orthopaedic
surgeries difficult.



In the present study, the average LOS was 38.9 hours for the drain group and 31.7 hours
for the no drain group after anterior cervical spine surgery. LOS was found to be
significantly increased for the drain group. These findings are inconsistent with the meta-
analysis of general orthopaedic procedures by Parker et al., which identified no significant
differences in LOS between the drain and no drain groups following various orthopaedic
procedures.® Other orthopaedic surgeries also have longer LOS, with studies reporting an
average 4.3-18 day stay for total knee and hip arthroplasty!!"13 and 12.5 for knee
prosthesis implantation.'* In the setting of lumbar spine surgery, Brown et al. found an
average LOS of 3.32 days for the drain group and 3.92 days for the no-drain group, which
were not significantly different.!

Extending conclusions concerning LOS from lumbar to cervical surgeries is difficult
since lumbar surgeries generally require keeping a patient in the hospital longer, due to
the complexity of cases. Since cervical surgeries require smaller LOS, a delay of
removing a drain will have more of a likelihood of extending the LOS. Therefore, the
effect of drains may be more relevant to LOS in the setting of cervical surgical procedures
because there is a lower mean duration of LOS, with some patients being discharged on
the day of surgery. In a meta-analysis on the use of wound drains following
thyroidectomies, patients who had postoperative wound drains showed significantly
prolonged LOS, with a mean of 1.18 days for patients with a suction drain.!> These
findings agree with our current findings regarding surgery in the neck, suggesting cervical
wound drains may increase LOS following cervical spine surgery.

In general, longer OT occurred during more complex cases, which in turn, increased LOS.
This is confirmed by the results of the linear regression model, which showed a positive
correlation between OT and LOS. Since the average time before drain removal was 24.5
hours for the drain group, the difference in LOS between the drain and no drain groups
was likely due to the differences in OT and not due strictly to the presence of the drain
extending the LOS. Furthermore, differences in LOS could be due to other variables, such
as female sex, which was a significant variable in the ANCOVA model. However, despite
female patients having a higher LOS than male patients, the differences in LOS between
the drain and no drain groups were still statistically different.

Several studies have found that total EBL was greater for patients who received
postoperative drains than for patients without postoperative drains in hip and knee
replacement surgery and anterior cruciate ligament reconstruction.'®2° However, other
studies did not find a statistically significant difference in EBL when comparing patients
with or without surgical drains.»'*?! Our present study found patients with postoperative
surgical drains had significantly higher EBL. Since patients uniformly stopped receiving
drains at a certain point in time, a bias for cases with higher EBL to receive drains was
eliminated. Therefore, this difference is likely attributed to the fact that patients in the
drain group had a longer operative time. Future prospectively randomized studies are
needed to further investigate whether wound drains affect operative blood loss following
anterior cervical spine surgery.

The main limitation of this study is the retrospective design. Without a randomized,
prospective study design, it is impossible to limit confounding factors. In order to mitigate
the problems inherent with retrospective studies, all patients included in this study were
consecutively treated during the study period of 2010 to 2013. Halfway through the study



period, the surgeons decided to stop using surgical drains due to concerns that they may
increase OT, LOS, and patient discomfort. The fact that the surgeons stopped using drains
during the study period may be a limitation to the study because the patient cohort that did
not receive surgical drains was more recent than the cohort of patients that did receive
drains. Thus, the differences in OT, EBL and LOS could be potentially attributed to
differences in hospital practices, data collection, or increased vigilance and surgical
performance over time. Conversely, the retrospective nature of the study ensured that all
patients prior to a certain time period had surgical drains and all patients after that time
period did not have drains, thus eliminating a potential bias for more complicated
operations to receive drains.

This present study aims to investigate the use of postoperative wound drains after cervical
spine surgery. Our results indicate that the use of postoperative drains result in longer OT
and LOS for patients following one- and two-level cervical spine surgeries. Furthermore,
we found that the drain group had a larger average EBL during surgery. However, we did
not find any statistically significant differences in complication rates, particularly in
respiratory complications, between the two groups. Our results suggest that cervical
drains may not have a clear role for patients undergoing one- and two-level cervical
fusion. While there were no significant differences in incidence of complications between
the two groups in this study, the patients treated with postoperative drains had
significantly longer OT and LOS. These findings suggest that there may be no benefit in
using postoperative drains, and may potentially expose patients to more risks following
cervical spine surgeries. In light of the findings and concurrent limitations of this series,
future studies are needed to address the lack of compelling evidence supporting the use of
cervical wound drains with particular emphasis on adverse effects, peri-operative
morbidity, immediate outcomes, and procedure related cost.
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