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Abstract
Objective: To investigate the feasibility and advantages of the penetrating spinal anesthesia with the
pencil-point spinal needle, 25G.

Methods: A total of 60 patients (ASA I-II) undergoing lower limb or hemorrhoids surgery were divided into
two groups. Combined spinal epidural anesthesia (CSEA) was given in group A and spinal anesthesia
was directly used in group B with pencil-point spinal needle. midline approaches method was used in
both groups. After follow-up for one week, the anesthesia dissipation time the backache, the leg pain and
the paresthesia were recorded.

Results: There was no signi�cant difference in the duration, the leg pain, postdural puncture headache
(PDPH) and the paresthesia of analgesia between two groups. The incidence of the lumbago in group B
was lower than that in group A(0 vs 20%, P<0.05).

Conclusion: The spinal anesthesia puncture with the pencil-point spinal needle is simple, feasible, and
safe. Especially perfect for beginners and doctors without ultrasound.

Introduction
For the moment, Ultrasound (US) guidance for regional anesthesia is a subject of major interest
worldwide (1, 2). Nevertheless, anesthesiologists currently using US for spinal anesthesia are still only a
few, probably because this procedure requires not only a good knowledge of spinal sonoanatomy but
also an advanced interventional skills. Or some doctors don't have an ultrasound at all. So we can't
completely abandon non visual operations.

Combined spinal epidural anesthesia has the advantages of quick onset, good effect and controllable
action time. It has been widely used in clinical practice and became the commonly used anesthesia
method for surgery on the lower limbs and hemorrhoids(3). The pencil-point spinal needle has been used
for many years(4), it greatly reduces some complications. However, the ligamentum �avum has
deteriorated in older women, sometimes, we didn't feel breakthrough during the puncture. If we continue
to puncture vertically, is it feasible? The purpose of this study was to explore this puncture method.

Materials And Methods
Approved by the Ethics Research Committee of Suzhou Municipal Hospital. All patients in this study
received written informed consent. Sealed envelope method was used for randomization and the patients
were divided into two groups (Combined spinal epidural anesthesia: Group A, and spinal anesthesia:
Group B, ). Record the patient's characteristics, including age, weight and height. We try to choose older
women who look less muscular, aged between 18 and 65, ASA physical status I or II. Patiens that refused
CSEA or had any hematological or neurological pathology were excluded from the study. Cases of no
detection of the epidural space, an unclear identi�cation of the subarachnoid space (when back�ow of
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cerebro spinal �uid (CSF) was not apparent). In addition, cases in which the anesthetist had to change
the angle of the needle were excluded from the study because the needle was no longer inserted
perpendicular to the skin.

The standard protocol was followed before operation, open vein, nasal oxygen inhalationand and the
vital signs (ECG, blood pressure and pulse oximeter) were continuously monitored. All operations were
performed by an anesthesiologist who had rich experience in spinal canal puncture. After the lateral
position, L3–4 interspace was selected as the midline approaches puncture point. After the skin was
marked, full aseptic precautions were exercised, then 1% lidocaine was injected into the skin for local
anesthesia, groupA confrmed that the 16G epidural puncture needle had entered into the epidural space
(negative pressure method). The patient was instructed to keep still, and the subarachnoid cavity was
entered through the epidural needle cavity with a 25G pencil-point spinal needle. After local anesthesia,
GroupB pierce the skin vertically until it reaches the bone with a 25G pencil-point spinal needle, then
return the needle very slowly, the needle withdrawal was stopped when back�ow of cerebro spinal �uid,
according to our observation, this distance is about 1-2mm.

Statistical analysis
Statistical analysis was performed using SPSS software 13.0 (SPSS Inc., Chicago, IL, USA). The
enumeration data were analyzed by Fisher’s exact test. P-values < 0.05 were considered to indicate
statistically signi�cant differences.

Results
None of the two groups showed abnormal reactions, and both groups had good analgesia. There were no
signi�cant differences between the groups with respect to duration, the leg pain, postdural puncture
headache (PDPH) and the paresthesia of analgesia between two groups (0%, P > 0.05).

The lumbago or wound pain in Group B was signi�cantly lower than Group A (20%,P < 0.05).

Discussion
Single spinal anesthesia has been widely used in short lower abdomen, perineal and lower limb surgery,
with the advantages of less medication, quick onset and perfect block.

Ligamentum �avum is composed of elastic �ber, with the growth of age, ligamentum �avum can appear
hyperplasia and hypertrophy, elastic loss, calci�cation, to the waist, leading to lumbar spinal stenosis,
compression of ponytail, and then cause waist and leg pain. In contrast to ligamentum �avum, the
interspinous and suprasspinous ligaments are composed of collagen �bers. Therefore, this resistance
against the needle may disappear. False cavity formation caused by the degeneration of the intervertebral
ligament, such degenerative changes occur frequently in the elderly, usually in the lumbar area, when the
epidural needle enters such a false cavity or cyst will also lead to sudden resistance to disappear,



Page 4/6

resulting in a mistake for having reached the epidural cavity(5).There are some cases of intervertebral
space stenosis or some cases of interspinous ligament calci�cation or osteogenesis. Needneedle
resistance was always large at puncture, this can often be cases of multiple episodes of epidural or
subarachnoid puncture or cases of congenital thin ligaments, The sensation of breakthrough is also not
obvious during epidural puncture. Some study concluded that the incidence of midline gap in the thoracic
ligament is lower than the cervical segment, but higher than the waist(6, 7). Therefore, the epidural
puncture is not reliable, especially the median puncture. In clinical work, we found that some female
patients of older grade were lack of puncture breakthrough, which posed a challenge to our clinical work,
especially young doctors. Similarly, the sense of puncture breakthrough was hardly felt in our
experimental group.

An epidural anaesthetic typically involves inserting a larger diameter needle than a spinal needle in order
to allow epidural catheter placement. The epidural needle passes through the same tissues as a spinal
needle but stops short of penetrating the dura. The tip of the epidural needle is thus positioned in the
epidural space which lies just before the dura and subarachnoid space. An epidural catheter is often
passed through the epidural needle which is then removed. Although the spinal and epidural techniques
are similar, there are still certain differences, such as the di�culty of the puncture and the damage to the
patient's ligaments(8). Muranakal observed the midline approaches or lateral approach by epidural
puncture, the success rate of one attempted was 94% and 89%, respectively(9). There was no statistically
signi�cant difference. But lateral approaches were more likely to touch nerve roots, so we chose the
midline approaches. Neither the control group nor the experimental group had nerve injury, these are all
the results that we want to get.

During spinal anesthesia, an introducer needle is often used as a means of stabilizing subsequent
placement of a small-gauge needle. However, we �nally chose not to use the guide needle, because we
felt that it could improve the breakthrough sense of puncture and was conducive to identifying the
puncture level, and the current puncture needle does not look very fragile, and it's not easy to bend and
break. Of course, before we reach the bone, the speed must be slow, otherwise the needle will bend or
even break.

For 25 G Whitacre pencil-point spinal needle, the incidence of postoperative headache (PDPH) was 2.2%
(10). The midline approaches can reduce the probability of headache after spinal anesthesia and increase
the puncture success rate(11) .

When we pierce through the arachnoid to reach the bone, there may be more cerebrospinal �uid leakage
than CSEA, but our experimental group did not have postdural puncture headache, maybe these lost CSF
is not enough to cause PDPH. Similarly, we hardly found blood �owing out of the puncture needle,
although there are many small blood vessels before reaching the bone, which may be because the
puncture needle is thin enough(0.5mm).
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Clinically, the phenomenon of pain in puncture point and low backache occurs after CESA, and some
patients' backache can reach a moderate degree.Some investigations have shown that the incidence of
backache after spinal anesthesia can reach 2% -31%, which seriously affects the postoperative quality of
life of patients, so the backache after spinal anesthesia should get more attention(12). For the
pathophysiological mechanism of lumbar back pain after intraspinal anesthesia, some study found that
the damage was mainly related to the suprasal lumbar back ridge ligament, interspinal ligament and
�ates ligament caused by anesthesia puncture, as well as the induced aseptic in�ammation and aseptic
synovitis. The common reasons related to lumbar back pain after spinal anesthesia are, including
operation method, puncture path, puncture number, and puncture needle thickness. Repeated puncture,
puncture force, and puncture needle thickness are directly related to the occurrence of backache after
spinal anesthesia. Because it's simple, the midline approaches can reduce the probability of headache
after spinal anesthesia and increase the puncture success rate(11).

We found that in patients with CSEA, the postoperative puncture point or backache rate was signi�cantly
higher than that in those with pencil-point spinal needle. This may be due to the high success rate of
puncture caused from the traditional puncture method relying on the sense of breakthrough, of course, a
smaller diameter needle also plays a key role: compared with CESA, 25G needle puncture has minimally
invasive advantages: less damage to suprasinal ligament, interspinal ligament, �avate ligament and
dura; reduce the damage probability of spinal nerve and epidural blood vessels.

In summary, although the success rate of midline approaches is relatively high(9), sometimes the
breakthrough feeling is not obvious. The results from this study indicate that our method can
signi�cantly improve the success rate when the breakthrough feeling is not obvious, and will not cause
nerve damage, PDPH, bleeding, back pain and other complications. For beginners, you can try, as a
supplement to the puncture method.
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