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Abstract
Introduction: Spinal anesthesia (SA) is one of the most fre-
quently applied anesthesia procedures today. However, SA 
failure rate varies between 1 and 17%. The age of the patient, 
the position at which the procedure is performed, or the char-
acteristics of the technical operation can affect success. In this 
study, we aimed to compare the most frequent SA failures ac-
cording to the types of surgery and causes of failure. The re-
sults of SA procedures performed in a university hospital  
were compare to those published in the current literature.  
Materials and Methods: After obtaining ethics committee 
approval for our study, the hospital archives were examined 
retrospectively for 1 year with respect to SA procedures. SA 
application and failure rates were examined. Three or more SA 
attempts, failed dural puncture, or unsuccessful injection, and 
anesthesia applications that did not provide sufficient sensory 
block for surgery despite successful drug treatment were de-
fined as failure. Results: Of all anesthesia procedures, SA was 
applied at a rate of 23.5%. Our SA failure rate was calculated 
as 16.6%. Considering a single surgical procedure, obstetric 
anesthesia was the most common surgery with failed SA 
(28.7%). The most common cause of failure was insufficient 
analgesia (32.9%). Discussion: SA failure rates were observed 
to be in a variable distribution range in the literature, and in 
some studies, SA failure was defined as a block that did not 

occur despite a full dose and successful injection, and this rate 
was found to be 3.9%. The high rate in our study group may 
be explained by differences in the definition of SA: blocks per-
formed with several trials and any block that could not be ap-
plied were also recorded as SA failure. The reasons for failing 
to apply this procedure is an issue that is worth examining also 
in terms of patient satisfaction and safety, which is an impor-
tant issue. Conclusion: Although the definition of unsuccess-
ful SA is confusing, SA failure rates are worth examining and 
improving for each hospital. © 2020 The Author(s)

Published by S. Karger AG, Basel

Introduction

A spinal block is a central regional block method char-
acterized by transient sensory, motor, and sympathetic 
block, which is formed by injection of local anesthetic and 
additive agents into the subarachnoid space. Spinal anes-
thesia (SA) blocks the nerve roots through the subarach-
noid space [1].

SA is one of the most commonly used anesthesia tech-
niques. It is preferred for both patients and anesthesiolo-
gists with the advantages of providing anesthesia and an-
algesia together, prevention of serious respiratory com-
plications of general anesthesia (GA), and high patient 
satisfaction [2].

It is the first choice of anesthesiologists especially for 
cesarean sections because the Apgar score of the newborn 
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does not decrease, and the awake mother can see her 
baby. Besides, the main disadvantages of the spinal block 
are fixed anesthesia duration, hypotension due to vasodi-
latation, and postanesthetic headache [3].

SA failure may occur when the subarachnoid space is 
not reached, or analgesia is not sufficient for surgery after 
drug injection. Repeated trials after failed dural puncture, 
conversion to GA in patients with high respiratory risk, 
and the need for sedation after positioning the patient 
may increase anesthesia-related complications [3, 4].

SA success may be affected by the experience of the 
practitioner, the characteristics of the patient group, or 
the patient position. The most common reason for not 
accessing the subdural space is reported as an inappropri-
ate patient posture. The dose of the drug administered 
after dural puncture may vary with the technical charac-
teristics of the selected drug, baricity, patient position, 
duration of surgery, and patient characteristics. Success-
ful SA requires the prediction of these variables and  
the administration of the appropriate medication dose. 
These settings are also related to the practitioner’s expe
rience [5]. 

Studies have reported that the SA failure rate is widely 
distributed with a range from 1 to 17% [6]. Our study 
aimed to determine the incidence and causes of SA failure 
in a university hospital and to compare our results with 
those published in the literature.

Materials and Methods

After approval from the local ethics committee (2017-KAEK-
2019-11-27) and obtaining permission to use the hospital archives, 
the records of SA performed in the same hospital between January 
1, 2018, and December 12, 2019, and related data were included in 
our study. 

With the data obtained from patient files and anesthesia re-
cords, SA failure was determined as inability to perform dural 
puncture, dose error, injection failure, failure to administer the full 
dose, absence of block formation despite administration of the full 
dose, and the need for > 3 attempts to perform dural puncture and 
injection; the need for sedation to finish the operation was also re-
corded as a failure [5]. The patient’s age and position, type of sur-
gery, needle thickness, and amount of medication were examined. 
Intraoperative complications related to anesthesia were recorded 
for the study. Patients whose age and position, operation type, nee-
dle thickness, drug dose, or number of trials were not available 
from the records were excluded from the study.

The most common types of surgery performed with SA and 
failure rates according to these surgery types were determined. 
With the data obtained, the most frequent SA failures according 
to the type of surgery and factors such as patient age and practi-
tioner experience were compared with results published in the 
literature.

The t test was used to analyze independent variables. Numeri-
cal variables are given in percent. The SPSS program (version 22; 
IBM, Chicago, IL, USA) was used for statistical analysis.

Results

A total of 1,004 patients were included in the study. 
Demographic information on these patients (e.g., age and 
gender) is summarized in Table 1.

Quince-type needles were used in all patients. The 
most commonly used spinal needles were 24-g needles. 
The thickest needles had 22 g and the thinnest needle size 
was 26 g, while there was no difference in success between 
22- and 24-g needles (p = 0.08). Block success was sig-
nificantly different between 22- and 26-gauge needles  
(p = 0.001)

Previously, 352 patients were operated under SA or 
GA, and 652 patients were anesthetized for the first time. 
There was no difference in SA success rates between these 
2 groups (p > 0.005).

SA was performed for 34 different operations in a total 
of 6 different surgical departments. Orthopedic surgeries 
(geriatric and nongeriatric surgeries) were the most com-
mon type with 34.12%, obstetric operations amounted to 
28.7%, and urologic operations to 22.08%. These were fol-
lowed by nonobstetric gynecologic procedures (5.98%), 
general surgical procedures (4.7%), vascular surgeries 
(2.9%), and pediatric surgeries (1.1%). Compared to a 
single surgical procedure, obstetric anesthesia was the 
most common surgery with a failed SA rate (28.7%)  
(Table 2).

In our study, anesthesia was applied for 4,264 proce-
dures performed in the same period: 2,436 surgeries were 
performed under GA; 1,004 operations under SA; 642 
procedures under sedation; and 182 procedures with re-
gional anesthesia techniques. The rate of SA was 23.5% in 
all anesthesia procedures, and the overall failure rate in 
these 1,004 SA procedures was 16.6% (167 cases).

The most common cause of failure was inadequate SA 
to initiate or complete surgery 55/167 (32.9%). This was 

Table 1. Demographic data of the study population

Mean ± SD Range

Age, years 45±20.19 14–91
Height, cm 166.84±9.02 150–192
Weight, kg 77.5±11.8 50–130



Yüksek/Miniksar/Honca/ÖzDubai Med J 2020;3:50–5452
DOI: 10.1159/000508837

followed by difficult spinal (n = 44) and incomplete intra-
thecal injection achieved by > 3 attempts (n = 38). The 
causes of SA failure are given in Table 3.

The most inexperienced practitioner had 2 years of an-
esthesia experience, and the most experienced practitio-
ner had 8 years of anesthesia experience, which corre-
sponded to SA failure rates of 15.4 and 15.8, respectively. 
Intraoperative complications were hypotension (26.2%), 
bradycardia (26%), nausea and vomiting (22.4%), and ag-
itation (14.2%).

Discussion

Service quality, performance measurements, and pa-
tient safety are increasingly prominent and continuous 
measurements. For this reason, SA success rates should 
be assessed regularly, and attempts should be made to im-
prove the quality of the procedure [7].

In a study conducted in 1985, the SA failure rate was 
found to be 17%, and in studies of 2019 and 2020, rates of 
3.9 and 3.8% were reported [8, 9]. However, in our study, 
the rate of SA failure was calculated as 16.6%, which is 
quite high compared to results in the current literature, 
but this may also be explained by differences in the defi-
nition of an unsuccessful SA.

Rukewe et al. [3] described successful SA as a painless 
anesthetic that allows surgery. According to this definition, 
their failure rate in obstetric anesthesia was 9.1%. Fettes et 
al. [10] defined SA failure if the block was attempted but 
no block ensued or if the block is present but inadequate 

for the surgery, and besides a relatively successful block, a 
block that could not be created despite successful dural 
puncture and injection [10]. Oldman et al. [9] defined 
failed SA as no blocking after a successful dural puncture 
without technical or dose error. According to this defini-
tion, the rate of unsuccessful SA was 3.9% [9]. In our study, 
> 3 attempts and the need for perioperative sedation were 
also evaluated as unsuccessful SA. We agree with the idea 
that so far, SA after > 3 attempts is not accepted as failed 
anesthesia. However, in terms of quality and patient satis-
faction, a block application performed with a single at-
tempt can be regarded as more successful than multiple 
attempts. For this reason, we deliberately recorded the 
number of attempts during SA. Perhaps the definition of 
failure should also be questioned in this respect.

The most common failures occurred in obstetric surger-
ies, where the reason for SA failure was recorded as not be-
ing able to provide adequate analgesia for surgery after a 
successful dural puncture. Applying pressure to the uterus 
causes pain in the mother during delivery, which may cause 

Table 2. Unsuccessful spinal anesthesia (SA) by type of surgical operation

Operation type Failed SA Total 
operations, n

SA failure according 
to surgery type, %

n %

Obstetric surgery (cesarean delivery) 48 28.7 242 19.8
Orthopedic surgery 

Geriatric 35 20.95 184 19.0
Nongeriatric 22 13.17 114 19.2

Urologic surgery
Geriatric 25 14.9 178 14.0
Nongeriatric 12 7.18 98 12.2

Gynecologic surgery (nonobstetric) 10 5.98 69 14.4
General surgery 8 4.7 77 10.3
Vascular surgery 5 2.9 28 17.8
Pediatric surgery 2 1.1 14 14.2

Total 167 100 1,004 –

Table 3. Causes of spinal anesthesia failure

Reasons Patients, n 
(n = 167)

Insufficient block for surgery/inadequate duration 55 (32.9%)
Success after several trials 44 (26.3%)
Unsuccessful lumbar puncture 38 (22.7%)
Unilateral block/patchy block 12 (7.1%)
Pseudosuccessful lumbar puncture 11 (6.5%)
Solution injection errors 7 (4.1%)
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the need for sedation after delivery. In our study, the need 
for sedation to complete the operation was determined as 
a criterion for SA failure [11]. Orthopedic patients are an-
other group of patients with frequent failures. For these pa-
tients, calcified tissue complicates the procedure. A dural 
puncture can be provided after multiple attempts. Besides, 
the number of trials may increase in SA performed in the 
lateral position for the procedures related to the hip frac-
ture. The increase in the number of attempts here was also 
recorded as a reason for failure. Colish et al. [12] reported 
a mean failure rate of 3.8% in hip and knee surgeries in their 
study. This rate is very successful compared to our patient 
group. However, in this study, repeated SA and > 3 attempts 
are not counted as failure. Only, when the sensory block 
achieved was not sufficient to initiate or continue the surgi-
cal procedure it was regarded as SA failure. This may be the 
reason for this high difference.

In their studies in 2020, Wilson et al. [1] and De Cassai 
[13] stated that the use of SA in high-risk patients is higher 
than expected. These studies support our idea that the per-
formance of this procedure, which is more difficult in pa-
tients with risk factors, should be monitored more closely. 
Although both SA or GA can be preferred in healthy and 
young patients, for some patient groups, such as pregnant 
or elderly patients, GA has to be the last option sometimes. 
In this case, in these special patient groups, SA is more im-
portant to avoid complications related to GA. Besides, in 
these patient groups, the anesthesiologist applying the block 
may need to be more experienced, and more detailed infor-
mation should be given to patients regarding the failure rate 
and its consequences [14].

Although the procedures performed in a university 
hospital are under professional supervision, the success 
rate may have decreased since some procedures were per-
formed by less experienced assistants. 

The variety, number, and characteristics of the surgical 
patients may differ from hospital to hospital. In this re-
spect, our data cannot be used to generalize, but they pro-
vide valuable information. This point can be considered 

as a limitation. In our opinion, the failure to block should 
be examined in terms of quality in health care as well as 
patient safety and surgical success. However, the other 
limitation of our study is that failed SA procedures are not 
followed up after surgery, and postoperative complica-
tions are not included in the study, and the relationship 
between failure rates and patient satisfaction was not as-
sessed. Unfortunately, these parameters could not be in-
cluded due to the retrospective design of our study.

SA failure varies according to the characteristics of the 
procedure and the patient. In light of the current litera-
ture, it is considered necessary to determine and reduce 
failure rates in each anesthesia clinic to improve patient 
safety and service quality.
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