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Objective: Closed suction drains have been widely used after lumbar fusion surgeries but with con-
troversial evidence. The recent advances in the minimally invasive spine surgeries (MIS) lead to smaller 
dead space, lesser blood loss and fewer infections. With these touted advantages the drains may not 
be necessary. Our study was aimed to evaluate the outcomes of MIS lumbar fusions without closed-suc-
tion drains. Methods: A retrospective review was conducted between June 2007 and January 2016. 
Patients that underwent MIS transforaminal lumbar interbody fusion (TLIFs) without postoperative drain-
age were enrolled. Patients with more than 12 months of follow-up were selected. Perioperative varia-
bles and clinical outcomes were analysed from the medical records. Incidences of infection and post-
operative epidural hematoma were evaluated. Results: Out of 381 patients, there were 341 patients that
underwent one-level fusion and 40 patients had two-level fusions. The mean operative time was 218 
minutes (range: 150-348 minutes) per level, mean blood loss was 125 mL per level (range: 80-190 mL) and 
mean hospital stay was 5 days (range: 4-14 days). Visual Analogue Scale (VAS) leg, VAS back and Oswestry
Disability Index (ODI) scores improved by 70.6%, 58.6% and 57.4% respectively. Three patients had in-
fections and one patient developed postoperative epidural hematoma requiring surgical intervention. 
The infection rate was 0.78% and the incidence of postoperative epidural hematoma with the neuro-
logical deficit was 0.26%. Conclusion: MIS-TLIFs without a postoperative closed-suction drain showed 
favourable outcomes. There was no evidence of an increase in the rate of infection or increase in rate
of symptomatic postoperative epidural hematoma in patients undergoing MIS-TILFs without a postope- 
rative closed-suction drain.
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INTRODUCTION

Closed suction drains are commonly used in all orthopaedic 
procedures including spine surgeries24,27). Advantages such as 
reduction in the rate of epidural hematoma, fewer infections, 
and lesser post-operative morbidity are claimed to support its 
use in spine practice. On the contrary, many authors have en-
countered several disadvantages after using drainage system 
in spine care. Drains act as an inlet or source of infection; 
activate local inflammatory response and increase total blood 
loss2,11). Several meta-analyses had concluded that there is no 
evidence to support its use in lumbar spine surgeries. In spite 
of controversial evidence on its utility, drains are being widely 
used for lumbar fusion surgeries.

Minimally invasive spine surgeries (MIS) have evolved tremen-
dously over last two decades. Lesser blood loss, smaller dead 
space and fewer infections have been the backbone of the mini-
mally invasive spine surgical techniques7,30). With these advan-
tages, the utility of closed-suction drainage system should reduce 
considerably. The role of drains after lumbar MIS has not been 
reviewed conclusively with only a few studies evaluating its role 
after MIS interbody fusions14). Some centres continue to use 
drain with these new techniques also. Hence, it is important 
to review the usefulness of drains after MIS lumbar fusion surgeries.

The present study was aimed to evaluate the outcomes of 
patients undergoing MIS transforaminal lumbar interbody fusions 
(TLIFs) without closed suction drainage. The results obtained 
from our study were extrapolated and compared with the results 
quoted in the literature. The purpose of the study was to deter- 
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Table 1. Demographic data

Patient’s demographic data

Age at operation (years)  52.3±11.2*
(range: 38-72)

Female:Male 201:180

BMI in kg/m2 28.6±5.6*

Occupation

  Sedentary  254 (66.7%)

  Light work  110 (28.8%)

  Heavy manual work  17 (4.5%)

Fusion levels

  One level  341 (89.5%)

  Two levels   40 (10.5%)

Levels fused

  L1-L2   3 (0.7%)

  L2-L3  10 (2.4%)

  L3-L4   75 (17.8%)

  L4-L5  190 (45.1%)

  L5-S1 143 (34%)

Aetiology

  Degenerative Spondylolisthesis 240 (63%)

  Spondylolytic Spondylolisthesis   51 (13.4%)

  Degenerative scoliosis  37 (9.7%)

  Large disc herniation  21 (5.5%)

  Extraforaminal disc herniation   7 (1.8%)

  Failed back syndrome (revision)  25 (6.6%)

Patients with co-morbidities

  Diabetes Mellitus 103 (27%)

  Smoking  62 (16%)

  Alcohol consumption  70 (18%)

  Osteoporosis 152 (40%)

  Hypertension 137 (36%)

  Use of anti-coagulants  42 (11%)

  Use of anti-depressants  10 (2.6%)

Disability scores (mean±SD)

  VASleg  8.5±1.8*

  VASback  7.5±2.3*

  ODI  45.8±14.4*

*Values expressed as mean±standard deviation (SD).

mine the usefulness of drains after MIS TLIFs.

MATERIALS AND METHODS

We retrospectively analysed all patients that underwent MIS 
TLIFs from June 2007 and January 2016. Patients with less than 
12 months of follow-up were excluded. Patients with primary 
infections, neoplastic aetiology and traumatic injuries bleeding 
disorders and patients on anticoagulants such as warfarin and 
low molecular heparins were excluded. As a policy, we did not 
stop aspirin or clopidogrel for a MIS in patients with a history 
of stroke or ischemic heart disease. However, the exact number 
of patients on aspirin or clopidogrel could not be determined 
from the database. We reviewed medical records for patients’ 
demographic data, diagnosis, existing co-morbid conditions such 
as hypertension, diabetes, smoking, alcoholism. We obtained 
the number of levels fused, duration of operation, and length 
of hospital stay. For evaluating clinical outcomes VAS and ODI 
scores noted at the end of 12 months were used. All patients 
were operated by the senior author. We used 22mm diameter 
METRx system (Medtronics, Memphis, TN, USA) aided by a micro- 
scope. None of our patients received closed suction drains after 
their primary surgery. Antibiotics which included 3rd generation 
cephalosporin and aminoglycoside were continued for 48 hours. 
Patients were mobilised on the first postoperative day. Patients 
those who developed dural tears were managed with fibrin glue 
and water-tight skin closure. Mobilisation in such patients was 
delayed until the second postoperative day.

For identification of patients with infection, we used Center 
for Disease Control and Prevention (CDC) classification. Medical 
records were reviewed for raised biochemical markers and bac-
teriological analyses. We evaluated patients’ records for evi-
dence of wound infection, epidural haematoma, neurological 
deficit, reoperation, blood loss, transfusion requirements. Post- 
operative MRI scans were performed on patients who developed 
postoperative neurological deficit.

RESULTS

A total of 381 patients underwent MIS-TLIFs with 341 single 
level fusions and 40 two level fusions (Table 1). The female: 
male ratio was 1.12:1 with a mean age of 52.3±11.2 years (range: 
38 to 72 years). We had 27% patients (103) suffering from diabetes 
mellitus while we had 36% patients (137) with hypertension. The 
mean operative time was 218±54 minutes (range: 150-348 mi-
nutes) (Table 2). Estimated mean blood loss was 125±42 mL 
(range: 60 mL to 180 mL). The mean hospital stay was 5.1±1.8 
days (range: 4-14 days).The mean follow-up was 34.5±12 months 
(range: 12-60 months). The ODI scores (mean ± SD) changed 
from a preoperative score of 45.8 ± 14.4 to postoperative score 
of 19.5±16.5 and showed a change of 57.4%. The VAS leg score 
(mean±SD) changed from a preoperative score of 8.5±1.8 to 
postoperative score of 2.5±2.1 and showed a change of 70.6%. 
VAS back pain scores changed from 7.5±2.3 to postoperative 
score of 3.1±1.8 and showed a change of 58.6%. Three patients 

developed a postoperative infection in the early postoperative 
period. Two patients required thorough wash and debridement. 
The third patient required unilateral implant removal along with 
thorough debridement. There were two patients who developed 
postoperative neurological deficit. On postoperative MRI one 
of these patients had an epidural hematoma that required revision 
surgery for hematoma evacuation. The infection rate in our 
study was 0.78% and the incidence of postoperative epidural 
hematoma requiring surgical intervention was 0.26%.
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Table 2. Perioperative variables

Perioperative data

Duration of Surgery (minutes) 218±54*
(range: 150-348)

Intraoperative blood loss 125±42*
(range: 60-180)

Patients with dural tears  10 (2.6%)

Patients with postoperative neurological 
deficit

  2 (0.5%)

Patients with postoperative hematoma    1 (0.26%)

Patients with postoperative infection    3 (0.78%)

Mean Hospital Stay (days)  5.1±1.8*
(range: 4-14)

Postoperative VASleg score  2.5±2.1*

Change in VASleg score 70.6%

Postoperative VASback score  3.1±1.8*

Change in VASback score 58.6%

Postoperative ODI score  19.5±16.5*

Change in ODI score 57.4%

*Values expressed as mean±standard deviation (SD).

DISCUSSION

The decision whether to use or not to use a drain tube is 
usually made by the operating surgeon. The choice is generally 
based on surgeon’s satisfaction on the quality of hemostasis 
achieved, the magnitude of the surgical procedure and the 
risk of bleeding. In a recent study conducted by Kajetan et 
al., surgeons have heterogeneous opinions in terms of indication, 
duration and safety measures related to drain use28). In his 
study, 69% doctors preferred to use drains after instrumented 
surgeries. The decision to use or not to use drain was subjective 
and there was no clear conscience for its use.

The postoperative epidural hematoma was observed in 0.26% 
of our patients. Usually, drains are used to reduce the incidence 
of postoperative hematoma and risk of wound infection. The 
incidence of the symptomatic epidural hematoma is 0.1-0.24% 
while that of asymptomatic epidural hematoma is 86% on the 
first postoperative day1,15,17). It has been argued that drain re-
duces the incidence of the postoperative hematoma and also 
reduces the postoperative fibrosis21,26). But as the occurrence 
of symptomatic postoperative hematoma is very rare, there 
may not be any clinically noticeable advantage of the suction 
drains. Also, large studies that were sensitive enough to detect 
statistically significant difference in the incidences of epidural 
hematoma had observed that there was no added benefit of 
using drains after lumbar spinal surgery. Awad et al. in his study 
of over 14,932 patients observed that 32 patients suffered from 
a symptomatic epidural haematoma (0.21%) and its incidence 
was not influenced by drain usage1). Similarly, Kou et al. observed 
that 12 out of 12,000 patients developed an epidural hematoma 

(0.1%) and concluded that there was no protective effect of 
subfascial drains in his retrospective case series17). Hence, it 
can be inferred that there is insufficient evidence to suggest 
the prophylactic use of drains against epidural hematoma19).

Similarly, there is no role of drains in reducing overall wound 
complication and wound healing. The overall infection rate in 
our study was 0.78%. In a recent meta-analysis, Glennie et al. 
observed that deep surgical wound drains did not affect wound 
healing in posterior spine surgery11). Kanayama et al. and Brown 
et al. did not observe any infection with or without drains3, 
15). Walid et al. reviewed 402 patients undergoing lumbar fusion 
with decompression and observed 3.5% infection rate with drains 
and 2.6% without drains29). The difference was however statisti-
cally insignificant. Similarly, Payne et al. evaluated wound healing 
in a prospective randomised study of 205 patients undergoing 
single-level non-fusion lumbar surgery and obtained 1.9% in-
fection with drains and 1.0% without drains25). In the meta-analy-
sis done by Liu et al., the infection rate in drainage group was 
1.6% and 0.7% in the nondrainage group respectively after lumbar 
fusion surgeries19). None of the above studies obtained a statisti-
cally significant difference in the infection and wound complica-
tion rates with or without drains. Hence it can be safely concluded 
that drains did not reduce the incidence of surgical site infections.

There are many disadvantages of using closed suction drain. 
Transfusion requirement of patients increases after usage of 
closed suction drain3). Walid et al. analysed 402 patients under-
going lumbar fusions and concluded that drain increases post-
hemorrhagic anaemia (23.5 vs. 7.7%) and allogenic blood trans-
fusion (23.9% vs. 6.8%)29). He also observed that closed-suction 
drain usage was associated with longer hospital stay and in-
creased prevalence of postoperative infection29). Increased 
blood product transfusion has been observed after adolescent 
idiopathic scoliosis surgery (43% vs. 22%), revision hip arthropla- 
sty (44% vs. 20%) and minimally invasive knee arthroplasty (41% 
vs. 28.5%)5,9,31). On the contrary, none of our patients required 
blood transfusion in the postoperative period. The total blood 
loss never exceeded 200 mL in our study. Also, the insertion 
of surgical drain requires additional time, effort and perioperative 
care. Surgeons fear that drains may act as an inlet or porter 
of infection11,14). It can also expose epidural space to external 
pathogens. Drains are a source of discomfort to patients and 
considerably delay active early mobilisation after lumbar fusion 
surgeries14). Hence avoiding a drain would provide a fewer post-
operative transfusions, rapid recovery, and reduced peri-oper-
ative morbidity as observed in our study.

Minimally invasive surgeries have certain touted advantages 
due to which the effectiveness of closed suction drains can 
reduce further. MIS-TLIF involves minimal soft tissue damage 
and the midline soft tissue collar is left untouched8,13). After 
removal of the tubular retractors, the elastic recoil of the para-
spinal muscles leaves a much smaller dead space at the local 
site than the dead space left after open surgery12). Hence minimal 
space is available for collection, pooling of blood and to form 
a spinal hematoma. As the tissue destruction is minimal, the 
amount of intraoperative blood loss and tissue necrosis are 
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also very less7,8). We believe that better haemostasis can be 
achieved with MIS as they are performed under an operating 
microscope. A meticulous bleeding control can be achieved 
with cauterisation of epidural bleeding points under the magni-
fied vision of an operating microscope. Hence as observed in 
our study, the incidence of epidural hematoma did not increase 
compared to the rates quoted in the literature. Also, the incidence 
of infection reported after minimally invasive fusion surgeries 
is less and varies from 0.09% to 2.5%7,8,20). The infection rate
(0.78%) observed in our study is coherent with previously repor- 
ted studies.

We included patients with a minimal follow-up of 12 months 
so as to include most of the patients encountering infection 
after lumbar fusion surgery18). It was critical to note that in 
our study there were 27% patients with diabetes mellitus and 
36% patients with hypertension. Few other studies have shown 
similar results corresponding to our observations. Hung et al. 
conducted prospective randomised control trial to evaluate the 
utility of drain usage and found that drains are not necessary 
after MIS-TLIF14). He found that patients without drain had the 
benefit of earlier ambulation than those with drains. Eckman 
et al. reported same-day discharge in 808 patients out of 1,114 
patients and all of them undergoing MIS-TLIFs without post-
operative surgical drains6). Hence it can be concluded that drains 
could be safely avoided after MIS-TLIFs.

Many of our patients were on aspirin or clopidogrel in the 
perioperative period. No attempt was made to stop these drugs 
in the perioperative period. Jackson et al. did a prospective 
study of comparison of 100 patients that were on aspirin with 
100 patients in whom aspirin was stopped in the perioperative 
period4). He observed that there was no increase in bleeding 
related complications in patients undergoing spine surgery while 
continuing aspirin compared to patients in whom aspirin was 
stopped. A similar prospective randomized clinical trial was con-
ducted by Oscarrson et al. on 220 patients undergoing non-car-
diac surgery22). He concluded that patients that were allowed 
to continue aspirin in the perioperative period had reduced risk 
of major cardiac adverse events without increasing the bleeding 
related complications. While Kang and Park et al. showed that 
continuing aspirin in the perioperative period increases the post-
operative drainage16,23). However there was no increase in the 
rate of spinal hematoma. Patient specific strategy is needed 
for perioperative aspirin management that weighs the risk of 
stopping aspirin with those associated with its continuation10). 
Authors are of the opinion that if meticulous hemostasis is 
achieved, drains can be avoided in patients with aspirin/clo- 
pidogrel. We do not have any experience of MIS in patients 
of bleeding tendencies or patients on perioperative warfarin/low 
molecular weight heparin.

Our study was a retrospective case series reporting the out-
comes of MIS-TLIF without a closed suction drain. A prospective 
randomised case-control study with a control group would have 
provided more conclusive evidence. However, as evident from 
our study, the rate of hematoma and infection does not increase 
after MIS-fusion surgery.

CONCLUSION

The necessity of closed-suction drain after MIS lumbar fusion 
is questionable. The effectiveness of closed-suction drainage 
system would reduce further due to the touted advantages of 
MIS technique. MIS-TLIFs without a postoperative closed-suction 
drain showed favourable outcomes. There was no evidence of 
increase in the rate of infection or increase in rate of symptomatic 
postoperative epidural hematoma in patients undergoing MIS- 
TILFs without a postoperative closed-suction drain.
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