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Abstract

Background: latrogenic dural tear is a relatively common complication in lumbar spine surgery; however, little information exists
about the frequency of this condition and its complications in our country.

Objectives: This study aimed to assess the frequency of dural tear and its complications in lumbar spine surgery.

Methods: This cross-sectional descriptive study was conducted on 884 patients who underwent lumbar spine surgery and were
referred to Kashani and Alzahra hospitals from 2020 to 2021. Information including age, gender, type of surgery, duration of
surgery, duration of hospitalization, number of hospitalizations, need for a second surgery, number of previous surgeries,
complications of surgery, involved vertebrae, and underlying diseases were extracted from the checklist.

Results: Among 884 patients who underwent lumbar spine surgery, iatrogenic dural tear was observed in 62 patients (7%). Fever,
headache, and wound site complications were observed in 8 (12.9%), 22 (35.5%), and 4 patients (6.5%), respectively. Moreover,
the duration of surgery in the total group and the dural tear group was 195 + 76.2 and 204.13 = 71.69 minutes, respectively. The

duration of hospitalization in the total group and the dural tear group was 3.10 =

1.3 and 4.08 + 2.68 days, respectively.

Laminectomy was performed in 24.09% and 24.2% of patients in these two groups, respectively.

Conclusion: According to the findings of this study, the frequency of dural tear was 7%, which may be affected by several
factors, including age, duration of surgery and hospitalization, underlying disease, smoking, and history of previous surgery.
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1. Background

latrogenic dural tear is a known complication of lumbar
spine surgery.! A breach in the integrity of the dural layer
can lead to durotomy and CSF leaks.! The incidence of
dural tear in different studies is 1%-17%.2 One of the
most effective diagnostic methods is the use of the MRI
technique.!

Several factors, such as the difference in surgical
methods, the ossification of the yellow ligament, and
severe spinal stenosis increase the risk of iatrogenic dural
tear.>® The surgeon experience,” age, and gender also
affect iatrogenic dural tear.>3

The direct effects of dural tear include persistent
headache, meningeal pseudocyst formation, wound
infection, and wound healing complications. Indirect
consequences include prolonged bed rest, which often
leads to pressure ulcers, pneumonia, deep vein thrombosis,
pulmonary embolism, and aspiration.* Severe problems
of dural lacerations include dura-cutaneous fistula,” CSF
leak leading to pseudomeningocele, meningitis, arachnoiditis,
intracranial subdural hematoma, epidural abscess, nerve
root entrapment, and return to the operating room for

closure of the leak.” The majority of these complications
have been seen in elective spine surgery in which
durotomy occurs iatrogenically. These severe complications
may require further surgical intervention.®

2. Objectives

Although iatrogenic dural tear is one of the common
complications in lumbar spine surgery, there is little
information about the frequency of this condition in
lumbar spine surgeries as well as its complications in our
country. Therefore, this study aimed to assess the
frequency of dural tear and its complications in lumbar
spine surgery.

3. Methods

This cross-sectional descriptive study was conducted on
884 patients who underwent lumbar spine surgery and
were referred to Kashani and Alzahra hospitals from
2020 to 2021. Inclusion criteria included patients
undergoing lumbar spine surgeries admitted to Alzahra
and Kashani medical centers. Moreover, patients who did
not consent to participate in the study or patients with
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incomplete medical records were excluded. Data from the
checklist were collected by referring to the patient's
medical record and through face-to-face visits. The
checklist sections included information such as age,
gender, type of surgery, duration of surgery, number of
hospitalizations, need for a second surgery, duration of
hospitalization, number of previous surgeries, complications
of surgery, involved vertebrae, and underlying diseases.

3.1. Statistical Analysis

Data were entered into SPSS, version 26. To describe
guantitative variables, the mean + standard deviation was
used. The frequency of patients was shown as a percentage

(%). Statistical analysis was performed using t-tests and
chi-square tests.

4. Results

In the current study, among 884 patients who underwent
lumbar spine surgery, iatrogenic dural tear was observed
in 62 patients (7%). The frequency and mean parameters
in patients during lumbar spine surgery are shown in
Table 1.

The frequency and mean parameters in patients with a
dural tear are shown in Table 2. No significant association
was observed between complications and any of the
demographic variables.

Table 1. The Frequency and the Mean Parameters in Patients during Lumbar Spine Surgery

Total (N = 884)

Variables N (%)
Gender

Men 467 (52.8)
Women 417 (47.1)
Type of Surgery

Laminectomy 213 (24.09)
Discectomy 289 (32.6)
Laminectomy + Discectomy 382 (43.21)
History of Previous Surgery 94 (10.6)
Smoking 188 (21.2)
Underlying Disease 248 (28.05)
Age (years), (mean = SD) 46.66 = 11.9
Duration of Surgery (min), (mean = SD) 195 +76.2
Duration of Hospitalization (day), (mean + SD) 3.10+1.3

SD: Standard Deviation, N: Number

Table 2. The Frequency and the Mean Parameters in patients with Dural Tear

Variables

Patients with dural tear

N =62
Gender
Men 30 (48.4)
Women 32 (51.6)
Job
Housewife 20 (32.3)
Employee 15 (24.2)
non-employee 27 (43.5)
Type of surgery
Discectomy 17 (27.4)
Laminectomy 15 (24.2)
Laminectomy+ Discectomy 30 (48.4)
The number of hospitalizations
1 59 (95.2)
2 1(1.6)
3 2(3.2)
The need to second surgery
No 60 (96.78)
Yes 2(3.22)
The number of previous surgeries
0 48 (77.4)
1 13 (21)
2 1(1.6)
Fever
No 54 (87.1)
Yes 8(12.9)
Wound site complication
No 58 (93.5)
Yes 4 (6.5)
Smoking
No 48 (77.4)
Yes 14 (22.6)
Headache
No 40 (64.5)
Yes 22 (35.5)
Underlying disease
No 43 (69.4)
Yes 19 (30.6)
Involved vertebrae (T12)
No 61(98.4)
Yes 1(1.6)
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Involved vertebrae (L1)

No 56 (90.3)
Yes 6 (9.
Involved vertebrae (L2)

No 53 (85.5)
Yes 9 (
Involved vertebrae (L3)

No 47 (75.8)
Yes 15 (24.2)

Involved vertebrae (L4)

No 36 (58.1)
Yes 26 (41.9)
Involved vertebrae (L5)

No 33(53.2)
Yes 29 (46.8)
Involved vertebrae (S1)

No 47 (75.8)
Yes 15 (24.2)
Age (years), (mean * SD) 48.12+12.9
Duration of surgery (min), (mean = SD) 204.13 £ 71.69
Duration of hospitalization (day), (mean + SD) 4.08 = 2.68
BMI (kg/m?), (mean + SD) 25.19 = 2.1

5. Discussion

In the current study, among 884 patients who underwent
lumbar spine surgery, iatrogenic dural tear was observed
in 62 patients (7%). Yoshihara et al. investigated the
frequency of iatrogenic dural tear in lumbar spine surgery
and reported it to be 2.7%.% Smorgick et al. conducted a
study in this regard and observed that the incidence of
iatrogenic dural tear was 4.6%.° Muller et al. reported
that the rate of dural tears in spinal surgery was 2.7%,
with a range from 0% to 8.6%.% According to these
findings, the frequency of dural tear in various studies
was different. Different factors may play a role. In the
current study, the mean age of patients with a dural tear
was greater than the general population. Mueller et al.
also achieved the same result and reported that the mean
age of patients with a dural tear was significantly greater
than the patients without a dural tear.® Yoshihara et al.
reported that the dura in elderly patients may tend to have
a more friable appearance, which may predispose it to
tear.® The incidence of dural tear was also affected by the
experience level of the surgeon.® Blecher et al. also
reported that a decreased experience level of the surgeon
increases the risk of dural tear.!!

Moreover, the incidence of dural tear was seen in
7.60% of women and 6.4% of men. Other studies
achieved the same result and reported that this incidence
in women was higher than in men,3® indicating that
gender can affect dural tear in patients undergoing lumbar
spine surgery. Another parameter that may affect dural
tear is the type of surgery. In the current study,
laminectomy was performed in 24.1% of cases of dural
tear. Additionally, a laminectomy was performed in
24.09% of total cases. Also, dural tearing was seen in 7%
of laminectomy cases and 5.8% of discectomy cases.
Smorgick et al. assessed the predisposing factors of dural
tear in patients undergoing lumbar surgery and reported
that the incidence of dural tear was higher in patients who
underwent laminectomy.® The findings of this study were
not inconsistent with our study. Therefore, it appears that

various parameters are involved in dural tear.

The history of previous surgery in patients with
iatrogenic dural tear was 22.6% and 10.6% in total cases.
Smorgick et al. investigated the frequency of iatrogenic
dural tear in patients undergoing spinal surgery and
reported that this frequency in patients without a history
of surgery was 7.2% and in patients with a history of
previous spine surgery was 10.5%, indicating that the
incidence of dural tear was more common in patients
with a history of previous spine surgery.® Thomsen et al.
also reported that the incidence of dural tear was doubled
in the second surgery.*> Moreover, longer surgery was
another parameter that affects dural tear. In the current
study, the duration of surgery in patients with and without
dural tear during lumbar spine surgery was 204.13 +
71.69 and 195 * 76.2 minutes, respectively. Smorgick et
al. reported that patients with incidental durotomy had
longer surgery (146 £ 59 minutes) than the patients without
dural tear (110 + 54 minutes).® Furthermore, the mean
duration of hospitalization was 4.08 + 2.68 days. Guerin
et al. also reported that the mean duration of bed rest was
2.68 days.!® Wang et al. demonstrated that the mean bed
rest in patients was 2.9 days.”® Yoshihara et al. demonstrated
that patients with dural tear require more care after
discharge. In addition, along with a longer hospital stay,
the mean total costs and the economic burden were also
significantly higher in patients with dural tear than those
without a dural tear.® Furthermore, it seems that longer
operative time and longer postoperative bed rest duration
can be related to the higher incidence of unrelated
complications in patients with a dural tear.** Muller et al.
reported that prolonged postoperative bed rest has no
additional benefit for patients and may even lead to
greater complications associated with immobilization.®

It is also known that diabetes and smoking can
negatively affect the outcome of surgery and lead to
disorders of wound healing, surgical site infection, and
more re-operations.’® In the current study, underlying
diseases and smoking were observed in 30.6% and 22.6%
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of patients, respectively. However, studies regarding the
effect of diabetes and smoking on the rate of dural tears
are rare.'® In the current study, wound site complications
were observed in 6.5% of patients. Moreover, fever was
seen in 12.9% of patients. Puvanesarajah et al. also
reported that the occurrence of a dural tear was associated
with wound infection in elderly individuals who underwent
primary lumbar discectomy.’” Ahn et al. reported that
among 9 patients with a dural tear, headache with back
pain as the CSF leakage occurred in 3 patients.!® Takenaka
et al. reported that surgery-related complications such as
surgical site infection and postoperative neurological
deficit were more likely to happen in the dural tear group
than in the non-dural tear group.* Yoshihara et al.
assessed patient outcomes following spine surgery and
compared the rate of hospital complications in the dural
tear group to the non-dural tear group. They showed that
the frequency of wound-related complications in the dural
tear group was 3.5% compared to 2.0% in the non-dural
tear group. Additionally, the rates of neurologic events in
these groups were 3.4% and 0.9%, respectively.® Adogwa
et al. reported no significant difference between patients
with incidental durotomy and the control group in terms
of postoperative infections requiring re-operation.*®
Therefore, there were contradictory findings in this regard.

In addition, a second surgery was observed in 3.2% of
patients. Wolf et al. assessed surgical dural tears in 1359
patients and found that none of the patients required a
second surgery.®® Mustafa et al. evaluated dural tears
during lumbar spine surgery and reported that 1.8% of
patients needed a second surgery.?* Therefore, since no
comprehensive study has been conducted on the need for
a second surgery in our country, it is recommended to
conduct further studies in this area. The limitations of this
study include its retrospective nature and the lack of
access to some patient data.

6. Conclusion

According to the findings of this study, the frequency of
dural tears was 7%, which may be affected by several
factors, including age, type of surgery, underlying disease,
and history of previous surgery. Dural tearing also
affected the duration of hospitalization.

Research Highlights

What Is Already Known?

latrogenic dural tear is a relatively common complication
in lumbar spine surgery, with little information available
about its frequency and complications.

What Does This Study Add?

Dural tears can be affected by various factors, including
age, duration of surgery and hospitalization, underlying
disease, smoking, and previous surgical history. However,
complications from dural tears are not affected by
patient demographic factors.
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