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Background: The recent trend has been toward recommendation of nondrainage in spinal surgery. However, the
use of drains following posterior spinal surgery is still controversial. It has been claimed that wound drainage confers
no significant advantages, increases the risk of infection and the need for blood transfusion with the attendant risks
of this therapy. Suction drainage is used to minimize infection, prevention of wound swelling, improvement of the
local wound environment, prevent hematoma and /or seroma formation. The aim of this study was to determine
the incidence of post-operative complications after posterior lumbar instrumentation with and without a subfascial
drain. Methods: This is prospective analysis of 32 adult (218 years old) spine patients that underwent elective and
emergency posterior lumbar instrumentation at Kathmandu Medical College Teaching Hospital, from January to
December 2023. There were randomly assigned 16 (50%) patients who had a post-operative drain and 16 (50%)
patients who did not have a postoperative drain (No-Drain: n=16; Drain-Use: n=16). Patient demographics,
comorbidities, intra- and post-operative complication rates were collected for each patient. The primary outcome
investigated in this study was pain, the need for post-operative transfusion, dressing changes, surgery — discharge
interval, the rate of post-operative complications, specifically surgical site infections (SSI) and hematoma formation.
Data was analyzed using SPSS statistics version 29 (IBM Corp., New York). Results: Our study revealed that no
significant differences regarding wound infection (P = 1), hematoma, neurological injury, estimated blood loss (P =
0.3), or dry and moderate dressing drainage between the groups. There were no 30-day hospital readmission or
incidence of 30-day wound dehiscence, draining wound or bleeding between both patient groups. Conclusions:
There is no obvious advantage of the application of suction drains for spinal surgery. There was no significant
difference in the rate of infection or wound healing and no patient developed a postoperative neurologic deficit.
However, a decision of wound drainage or wound non-drainage should be individualized for each patient because
many factors affect the outcomes.
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drainage for subdural hematomas in injured

brains, various drain types, including closed-
suction and simple conduits, have been thought to
deter blood and fluid accumulation post-spinal
surgery.! The occurrence of postoperative hematomas
typically falls within arange of 0.2 t0 2.9%.% Guided by
the longstanding belief in drain necessity and the
potential severity of complications like epidural
hematomas leading to neural compression,
neurological deficits, or the need for hematoma
evacuation reoperation, drains have routinely featured
in spinal surgeries, including minimally invasive
procedures (MIS).2 Particularly in conventional open
posterior spine surgeries with instrumentation, which
entail more extensive procedures compared to simple
decompression, drain insertion has been deemed a
vital and customary final step.* However, a thorough
literature review reveals a lack of definitive scientific
evidence supporting the routine use of drains in aseptic
spine surgeries. The surgeon stands at a dilemma of
whether to use or not to use wound drains.

Closed suction drainage is commonly used in spine
surgery. 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 closed suction
drainage is the prevention of the formation of
hematomas.® Postoperative hematoma in the operative
field can increase tension on incisions, delay wound
healing, and lead to wound infection.® Moreover,
epidural hematoma can lead to spinal cord
compression and even paralysis in spinal surgery.’
Among patient demographics, comorbidities and
obesity are known to be significant risk factors for
increasing perioperative blood loss.®

Hematoma associated with both muscle and
epidural space fibrosis is the reason of postoperative
pain syndrome, according to several authors.® 1 Afew
studies have demonstrated that closed suction drainage
has no benefit in spinal surgery.!! In contrast, closed
suction drainage could cause retrograde infection,
increase post- operative blood loss, and the need for
transfusion.'? Thus, it is unclear which procedures
benefit from postoperative drainage. Contrary to the
long-standing belief in the need for the drain, the risk
of surgical site infection (SSI) or hematoma was not
influenced using a drain, and a systematic review
concluded that spine surgeons should not routinely
rely on the closed suction drain without a higher level
of evidence.!® These reports addressed the efficacy of
a drain after decompression alone, and only a few
studies dealt with extensive spine surgery.'*
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TO OUT Dest Knowledge, there nave peen no studies
dealing with the usefulness of a drain that included
conventional spine surgery alone. The use of closed
suction drainage in posterior spinal surgery remains
controversial.!®> Therefore, we realized a need for
study to provide evidence-based judgment regarding
the use of closed suction drainage in posterior spinal
surgery.

Aims and objectives

The study aimed to document wound and systemic
factors in two treatment groups and determine whether
prophylactic drainage of operative wounds confers
any significant advantages. Specifically, it sought to
compare postoperative complications among patients
undergoing posterior lumbar spinal surgery, with and
without drains on the operated wound, with the aim of
assessing whether drains could be avoided. The
objectives included; assessing the effect on wound
infection rates with and without the use of drains in
posterior spine instrumentation surgeries, determining
the incidence of hematoma-related complications after
posterior spine instrumentation surgery without
drainage, evaluating the clinical necessity and
usefulness of routine insertion of a subfascial drain
following posterior spine surgery based on
comparative analysis, exploring the age and sex
distribution of patients undergoing posterior spine
surgery and comparing the study outcomes with other
standard institutional studies.

Method

After obtaining institutional review board (IRB)
approval, prospective observational descriptive
analysis of clinical outcomes of 32 patients were
carried out, who underwent elective and emergency
posterior spine injuries stabilized with various
instrumentation  techniques, from January to
December 2023.

The study population comprised patients who
presented at the Emergency Room (ER) and
Neurosurgery Outpatient Department (OPD) and were
subsequently admitted for routine or emergency
posterior lumbar spine instrumentation surgery in the
Department of Neurological Surgery at KMCTH. All
patients admitted during the study period for needful
neurosurgical intervention in spine surgery, whether
routine or emergent, were included. Exclusion criteria
encompassed patients with polytrauma admitted under
other departments, those under 18 years of age,
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individuals with medical comorbidities such as
diabetes mellitus (DM), hypertension (HTN),
hypo/hyperthyroidism, etc., those with open or
infected wounds, and those with incidental dural
injury.  Additionally, patients with neoplastic
conditions (e.g., metastasis or myeloma), infections,
severe osteoporosis, metal sensitivity, or mental
illness were also excluded from the study.

In this prospective study, 37 consecutive patients
undergoing different instrumentation techniques
for lumbar spinal cord stabilization and
decompression were included. All patients received
intravenous antibiotic prophylaxis immediately before

surgery.

These patients were randomly assigned into 2 Cohort

groups.
1. Post op, wound closure with closed suction drain,

2. Post op, wound closure without closed suction

drain.

Randomization took place during the surgical
procedure, following completion of the
decompression, through the selection of a card from
an envelope indicating the assigned group. Five
patients (3 in the drain group, 2 in the no-drain
group) were unavailable for follow-up and were
therefore excluded, resulting in a total of 32 patients
included in the study.

Surgery was performed with the patient in prone
position, following the administration of general
anesthesia and endotracheal intubation. As part of
anesthesia induction, systemic prophylactic antibiotic
therapy using Inj Cephazolin 1000 mg was
administered intravenously.’®*  The  required
instrumentation surgery was carried out in the
standard manner by two experienced consultant
neurosurgeons. A midline skin incision was made to
expose the posterior elements. The surgery was
performed under hypotensive anesthesia,
maintaining systolic blood pressure below 90 mm Hg.
Blood pressure was restored to normotension before
wound closure. Hemostasis was achieved using
bipolar electrocoagulation and gel foam when
necessary.

In our standardized technique, for the drainage group,
closed drainage was initially placed under the deep
fascia before wound closure. The tube was connected
to a closed suction reservoir, and negative suction was
generated by fully compressing the reservoir to create
negative pressure. Drain removal was determined
either when the drainage volume fell below 50 ml/day
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or after a maximum of 48 hours, with ongoing
monitoring for the possibility of cerebrospinal fluid
leak if larger drainage volumes persisted.'’

In both the drainage and non-drainage groups, wound
closure involved five layers: the paraspinal muscles,
fascia, and supraspinal ligament were closed in three
separate layers using interrupted-X stitches with 0 or
1-0 Vicryl sutures®®, Subcutaneous tissues were closed
with inverted Vicryl 2-0 in two planes for tissues
deeper than 25 mm?*°. Skin closure was accomplished
with prolene 3-0, continuous suture, 20:2% 22

Both groups underwent closure using identical
techniques, and hemostasis was ensured in all patients
before the surgeon was aware of the patient's group
assignment. All participants or their relatives provided
informed consent before undergoing various
instrumentation surgeries. 16 patients, constituting the
drain group, underwent placement of a closed wound
suction drain deep to the lumbar fascia before wound
closure. Conversely, 16 patients categorized as the no-
drain group did not have a drain placed. All patients
received  intravenous  antibiotic  prophylaxis
immediately before surgery.

Post-operative care

A complete neurological examination was done in all
patients following recovery from anesthesia. As per
our departmental protocol Systemic antibiotics were
not given. Appropriate analgesics were given for the
first  week post-operatively. There was no
administration of aspirin or other anti-inflammatory
medications during the postoperative period. On the
2" post operative day, all drains were removed, and
the drainage volume was recorded (average 50ml).
Patients were discharged on the 14" postoperative day
and scheduled for follow-up appointments between 8-
10 days after discharge. Throughout this period,
surgery wounds were regularly assessed for
hematoma and/or wound infection. In cases where a
suspected infection was detected, wound cultures
were obtained, and intravenous antibiotic therapy was
initiated. If patients failed to respond to antibiotic
treatment within 2 days, incision and drainage of the
wound was performed.
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Figure 1 Gender distribution

Gender

Thromboprophylaxis drugs were not administered
during the postoperative period, as all patients "
commenced mobilization on the first day after
surgery. Furthermore, none of the patients included in
the study were prescribed anti-platelet agents
requiring cessation prior to surgery, and no
antifibrinolytic ~ agents  were  administered.
Additionally, there was no need for blood transfusions
in any of the patients.
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Frequency
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Follow up
Clinical and radiological follow up of patients was ‘l
done immediately postoperatively. Patients were
followed up for a total duration of one month.

T T
Male female

Gender
Post op complication as indicated by presence of at
demographics, comorbidities, intra- and post-

least one of the following. A L
g operative complication rates were collected for each

* Hematoma patient. Wound healed by primary intension. The
*Pain primary outcome investigated in this study was the
* Tenderness rate of post-operative complications, specifically
*Swelling surgical site infections (SSI) and hematoma

formation.16 (50%) post- operative drain; 16 (50%)
did not have postoperative drain.

* Need of re-exploration due to above reasons or others

Statistical analysis

Data had been collected and recorded using a designed
questionnaire. The following data were recorded: age,
gender, the drainage volume, postoperative
temperature, hemoglobin, total drainage days, and

S.N |Characteristics Withdrain

=)

Withoutdr
ain (N=16)

postoperative complications. Continuous data are Mean Age 35.81+14.23731.75+£10.32 10.333
presented as mean * standard deviation. These 5
collected data were entered in SPSS data sheet, Sex  [Male 12 (75%) 11 (68.8%) [0.694
subjected for descriptive statistics, diagrams and the Female |4 (25%) 5 (31.3%)
needful z test. Statistical analysis would be done using
SPSS computer software version 29.0. 67-13;—“ 68-56;—“
3) |Weight(kg)  |7-667 °.876 0.270
Differences between cohorts were analyzed in a 130.50 = 116.25 +
univariate manner, continuous variables- Student’s t- 4) loperation time  [37-888* 16.591* 0.424
test for norma!ly dist_ributed data. Assopiation_s Blood loss, ml |286.25 + 282 81 +
between categorical variables were tested with Chi- 5) 01.788* 45.386* 0,310
square test (y2 test). The p value of < 0.05 was
considered as statistically significant. Wound length, 193.75 + 99.37 +
mm 10.878* 12.366*
6) 0.577
Results Postoperative 14.81 £ 1.377|15.50 =
2.221*
; ; N in patient stay. 0.689
There were 16 (50%) who had a post-operative drain and q '
16 (50%) who did not have a postoperative drain (No- ays

Drain: n=16; Drain-Use: n=16). Patient
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* Significance of difference between subgroups
(drains used or not used) according to Student’s t-
test, p<0.05

Figure 2 Age distribution

Histogram

& - Mean = 33.78
Std. Dev. = 12.406
N =32

IS
1

Frequency

2-

Complications

Patients both with drains and without them did
not have any neurologic complications due to
epidural hematoma.

Total blood loss calculated was almost similar in
patients with and without drains. Total blood loss
weakly correlated both with the duration of inpatient
stay and arterial hypertension in patients with and
without drains.

\With \Without |P-value
drain drain
Superficial wound |2 1 1
infection
Deep wound 0 0 0
infection
Symptomatic 1 0 0.310
hematoma
Post operative
neurolog 0 0 0
ical injury
Estimate blood loss[286.25 [282.81  ]0.310
(mean)  |(mean)

More patients with saturated dressings in the no drainage
group (P =0.002).
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No significant differences in the 30-day hospital
readmission rate or incidence of 30-day wound
dehiscence, draining wound or bleeding between both
patient groups

Two patients who underwent drain placement were
documented to have superficial wound infections.
One patient was diagnosed with a Staphylococcus
aureus infection, while the other had a
Streptococcus infection. Both patients exhibited
wound drainage immediately following surgery
upon diagnosis of the condition. Treatment for both
cases involved the administration of Injection
Flucloxacin 500 mg IV g.i.d. for a 10-day course,
resulting in successful resolution of the infection.

In the group without drains, one patient developed
an infection. This patient was presented with a
moderate amount of purulent drainage on the
seventh day after surgery. Cultures confirmed the
presence of S. aureus. The infection was superficial
and located above the lumbodorsal fascia. It was
effectively managed with surgical debridement
followed by 10 days of intravenous antibiotics and
an additional 2 weeks of oral antibiotics.

Neither ~ group  experienced  postoperative
neurological deficits, and there were no significant
hematoma or seroma occurrences requiring
drainage in either group.

Discussion:

The conceptual benefits of employing prophylactic
drains in straightforward spine procedures stem from
the premise that the development of a postoperative
hematoma increases the likelihood of tissue
compression, potentially leading to wound infections
or neurological issues. The placement of drains is
intended to mitigate these risks, by facilitating the
evacuation of the hematoma. In spinal surgery, the
primary objective of keeping drains is to evacuate
postoperative hematomas and preempt complications
linked to their persistence. Areas for discussion is
related to wound healing, infectious complications,
symptomatic epidural hematomas, and the necessity
for blood transfusions during the postoperative phase.

In a meta-analysis, Liu Y., Li Y., and Miao J. (2016);
with data from both randomized and non-randomized
controlled trials, revealed no substantial contrast
between the drainage and non-drainage cohorts. Their
study was on the occurrence of infectious
complications, symptomatic epidural hematoma, and
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the need for blood transfusions. Infectious
complications manifested in 1.68% of cases with drain
compared to 1.32% in groups without drains.?

The proliferation of bacteria within enclosed drainage
systems has been well documented. The incidence of
infection is contingent upon the initial level of wound
contamination. Single-channel drains elevate the risk
of bacterial proliferation by 75-90% within 72 hours.
Closed suction drainage systems pose a 20% higher
risk of contamination compared to not using drains at
all.* Despite being employed to prevent infection, a
prior investigation into drain utilization for orthopedic
procedures revealed that 15% of patients with a
suction drain exhibited culture- positive wound
contamination.?® Previous research suggests that the
presence of a drain increases the risk of infection by 5
t0 12%.%

Our study did not reveal any disparity in infection
rates based on the utilization of postoperative drains.
These results align with prior research, which
similarly concluded that the absence of drains did not
affect infection rates or wound healing outcomes
among patients undergoing vascular reconstruction or
total hip arthroplasty.?” 28 2°

Based on existing literature, the incidence of
infectious complications in spinal surgery ranges from
0.7%t0 6%, with an increase in incidence when fixation
devices were used.3° The efficacy of utilizing drains to
mitigate infectious complications associated with
spinal instrumentation remains a subject of debate.3!
One drawback with drain usage is the creation of a
potential entry point at the location where the drainage
tube is inserted, along with the introduction of an extra
foreign object into the surgical site that communicates
with the external environment.

In their systematic review analyzing five studies
investigating the efficacy of drainage in surgeries for
lumbar spine degenerative diseases, Waly F. et al.
(2015) found no significant difference in the rates of
infectious ~ complications and  postoperative
hematomas between patients who underwent wound
drainage and those who did not. Nevertheless, the
relatively small sample sizes and the lack of data on
other concurrent and exacerbating factors may
potentially impact the conclusions drawn from these
investigations.3?

In our study, infectious complications of postoperative
wounds were superficial and were noted in patients
with one to three-level decompression-stabilizing
interventions in the lumbar spine with drainage, in 2
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of cases and without drainage, in one. Deep
inflammation was not diagnosed.

It has been documented that symptomatic epidural
hematomas can lead to spinal cord compression and
potential paralysis, following posterior lumbar spine
surgery.®® The incidence of symptomatic epidural
hematomas, which may result in neurological
impairment such as motor deficiency, sensory
disorders, and pelvic organ dysfunction, is reported to
range from 0.1% to 2.9%. In some cases, surgical
intervention is necessary.3* Initially, drainage was
associated with concerns regarding significant blood
loss and the need for transfusions. However, studies
have shown similar transfusion requirements between
groups.® There is an increased incidence of allogeneic
blood transfusion observed in cases of post-
hemorrhagic anemia and drain utilization

Postoperative MRI studies revealed a notably reduced
hematoma volume in the intervention zone when
drains were kept.3” Conversely, alternative research
indicated a larger amount of hemorrhagic discharge on
dressings, suggesting independent evacuation of
hematomas if present.® Several studies indicated that
drainage does not increase blood loss during the
postoperative period, consequently not increasing the
need for blood transfusions.® Our study did not
diagnose any symptomatic epidural hematomas in
either patient group.

A comparative study conducted by Blank J., Flynn
J.M., Bronson W., and Ellman P. (2003), on posterior
instrumental fixation, in idiopathic scoliosis patients
aged 11- 18 years revealed that the insertion of drains
can decrease the incidence of wound complications
without significantly increasing the requirement for
blood transfusions. In the cohort with wound drainage,
blood transfusions were more prevalent, although
without statistical significance. Conversely, among
patients without drains, 58% required hematoma
evacuation through the wound, leading to compromised
healing, with three out of 12 patients exhibiting
superficial inflammation.

The patients were discharged from the hospital as their
general condition stabilized, the neurological
manifestations of the disease subsided, and the
postoperative wound healed. In the group of patients
with multilevel fixation of the spine in the presence of
drainage, the stay in the hospital after the operation
significantly increased. This group had a greater total
blood loss and more blood transfusion occasions that
required a longer period to stabilize the condition and



the increase in their inpatient stay.

With the changes in health care, cost-conscious
behavior must be in the minds and actions of surgeons.
Although the cost of a closed suction drain could be
minimal, as it’s paid once, this becomes compounded
when a large volume of operations is performed. Use
of a closed Romovac drain in posterior lumbar
instrumentation cannot be justified by the scientific
data presented. As the number of patients in this study
is relatively small, it is not possible to draw
conclusions regarding rare events such as epidural
hematomas.

Limitation of the Study:

1. In this analysis, we encompassed all routine and
emergency surgical cases. It's conceivable that
patient-related factors, indications, and diagnoses
may have influenced the risk of infection or
postoperative complications, despite the mentioned
exclusion criteria.

2. The study aimed to offer a comprehensive
evaluation of compliance with guidelines regarding
drain placement. Future investigations should
concentrate on a detailed examination of patient
factors specific to neurospine surgical indications,
followed by prospective trials.

3. Although the cohorts analyzed for cost were well-
defined, it's important to note that the primary cost
drivers in healthcare are surgeries or repeat surgeries
for surgical site infections (SSI), along with
prolonged length of hospital stays (LOS) associated
with hospital admissions. We believe that the
observed increased costs likely reflect trends
linked to preventable complications, at least
within the institution under study.

4. 1tisworth acknowledging that we hadn't initially
considered the significant investment made by
society and hospitals in acquiring a high level of
expertise and skill in these procedures by the
respective surgical teams.

Conclusion:

Our study revealed a predominance of males among
patients with lumbar spine injuries who underwent
instrumentation. The majority of these individuals
belonged to the productive age group. Falls were
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identified as the primary cause of spinal injuries.

Regarding posterior spinal surgery, the use of drainage
led to a reduction in the volume of saturated dressing
drainage. However, it did not result in a decrease in
postoperative occurrences of wound infection,
hematoma, neurological injury, or estimated blood
loss. Notably, there were no instances of hematoma-
related neurological deficits or reoperations due to
epidural hematoma or surgical site infection (SSI) in
the group that did not use drains. Furthermore, the no-
drain group did not exhibit a significantly higher
incidence of postoperative complications compared to
the group that utilized drains. Consequently, the
routine insertion of drains following posterior spinal
surgery warrants careful reconsideration. The
application of suction drains for spinal surgery does
not appear to offer any obvious advantages. The
approach to surgical wound care and drainage always
remains the decision of the surgeon, influenced by
their training and practice. However, there is a need
for more high-quality randomized controlled trials
(RCTs) with improved experimental designs and
larger patient cohorts to further inform clinical
practice.
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