
PAINA RI

129APRIL 2025

C A S E   R E P O R T

Submitted: 23.03.2022  Received: 07.06.2022  Accepted: 20.07.2022  Available online: 10.04.2025

Correspondence: Dr. Meryem Onay.  Osmangazi Üniversitesi Tıp Fakültesi, Anesteziyoloji ve Reanimasyon Anabilim Dalı, Eskişehir, Türkiye.
Phone: +90 - 222 - 239 29 79  e-mail: dr.meryemonay@hotmail.com
© 2025 Turkish Society of Algology

Intrathecal injection in the difficult patient guided by 
ultrasonography: Two case reports

 Meryem Onay,1  Semih Boyacı,2  Mehmet Sacit Güleç1

1Department of Anesthesiology and Reanimation, Osmangazi University Faculty of Medicine, Eskişehir, Türkiye
2Department of Anesthesiology and Reanimation, Yunus Emre State Hospital, Eskişehir, Türkiye

Agri 2025;37(2):129–132

doi: 10.14744/agri.2022.81598

Introduction

Obesity, in patients with previous spinal surgery, de-
formity, or degenerative changes, and poor detec-
tion or inability to detect anatomical landmarks prior 
to the procedure is an indicator of the difficulty of the 
neuraxial technique.[1,2] Increased number of needle 
insertions should be minimized in order to prevent 
complications such as epidural hematoma, paresthe-
sia, and postdural spinal headache.[1,3] In patients with 
obesity and severe scoliosis, it may be difficult and 
not safe to apply neuraxial techniques without imag-
ing methods such as ultrasonography (USG), fluoros-
copy, and computed tomography.[4] In this study, we 
aimed to present our ultrasound-guided neuraxial 
block experience in two difficult patients, including a 
morbidly obese adult and a child with scoliosis.

Case Reports

Case 1 – The first case was a 37-year-old male with a 
body mass index (BMI) of 56.5 kg/m² (weight: 200 kg, 
height: 188 cm). An endoscopic ureteral stone opera-
tion was planned by the urologist. In the preoperative 

evaluation, the patient, who had diabetes mellitus 
and hypertension, was classified as physical status III 
according to the American Society of Anesthesiology 
(ASA). He had a Mallampati score of 4 and limited neck 
motion. Chest X-ray was normal, electrocardiogram 
showed normal sinus rhythm, and laboratory values 
were within normal limits. His vital signs were heart 
rate: 85 beats/min, blood pressure: 177/126 mmHg, 
and peripheral oxygen saturation: 98%.

Spinal anesthesia was planned for the operation, and 
the patient was placed in a sitting position. The inter-
spinous spaces could not be palpated in the exami-
nation performed based on anatomical landmarks 
(Fig. 1). Using a USG convex probe (Samsung HS50 
[Seoul, South Korea]), the L3–4 range was identified 
in the vertical plane starting from the sacrum. The 
USG convex probe was then placed horizontally. The 
midline and L3–4 space were marked laterally using 
USG, and the junction point of these marks was de-
termined as the injection site. The distance to the an-
terior wall of the intrathecal space was measured as 
8.08 cm and to the posterior wall as 6.83 cm (Fig. 2).

SUMMARY

Intrathecal injection is traditionally performed by identifying the interlaminar spaces using anatomical landmarks. However, obesity, 
previous spinal surgery, the presence of deformity, or age-related changes may hinder the detection of these landmarks. Poor or failed 
identification of anatomical landmarks leads to difficulties in performing the neuraxial technique, an increased number of needle in-
sertions, and associated complications. In this study, we discuss our experience with ultrasonography-guided neuraxial block in two 
patients: one with super morbid obesity (BMI >50) and the other with severe scoliosis (Cobb angle >50°).
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After skin sterilization with 10% povidone-iodine, 
the intrathecal space was accessed with a single 
puncture at the marked site. A 25 G 120 mm spi-
nal needle was used for the spinal puncture. Upon 
observation of clear cerebrospinal fluid (CSF) flow, 
11.5 mg bupivacaine and 25 mcg fentanyl were 
administered. The patient was then placed in the 
supine position, and sensory block at the thoracic 
6 level was confirmed with a pinprick test, after 
which surgery was initiated. For sedation, 2 mg 
midazolam was administered. The operation last-
ed 35 minutes.

A single dose of 0.5 mg atropine and 5 mg ephedrine 
was administered to the patient who became hypo-
tensive (79/43 mmHg) and bradycardic (48 beats/
min). He was transferred to the urology service when 
the sensory block level decreased below the T10 lev-
el at the postoperative 80th minute and his hemody-
namic parameters remained stable.

Case 2 – The second case was a 12-year-old pediatric 
patient whose body weight for height was 133%. He 
was diagnosed with SMA Type-2 at six months of age. 
His general condition was good, he was conscious, 
there was no deformity in the extremities, and he 
had severe scoliosis (Fig. 3). Neurologically, muscle 
strength was 1/5 in the upper extremities and 2/5 in 
the lower extremities. Deep tendon reflexes (DTRs) 
were hypoactive, no pathological reflexes were ob-
served, and cranial nerves were intact. Other system 
examinations were unremarkable.

We were consulted because nusinersen treatment 
could not be administered intrathecally due to 
scoliosis. The patient was monitored in the prone 
position under operating room conditions. Heart 
rate was 123 beats/min, blood pressure was 108/82 
mmHg, and peripheral oxygen saturation was 98%. 
Propofol 50 mg and remifentanil 20 mcg were ad-
ministered for sedation.

Figure 1. Case-1 direct abdominal X-ray.

Figure 2. Case-1 neuraxial imaging with USG.

Figure 3. Case-2 scoliosis  graphic.
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The spinal axis was visualized using C-arm scopy, 
and right-sided entry was planned since the spinous 
processes were deviated to the left. The L3–4 space 
was marked with the guidance of a USG convex 
probe (Samsung HS50 [Seoul, South Korea]), and the 
posterior wall of the intrathecal space was visualized 
paravertebrally. Simultaneously with the ultrasound 
probe, a 20 G 90 mm needle was inserted into the in-
trathecal space using the in-plane technique in a sin-
gle attempt. A cerebrospinal fluid (CSF) sample was 
obtained, and the dose of nusinersen determined by 
the patient’s neurologist was injected. After the pro-
cedure, the patient was transferred to the clinic.

Discussion

Intrathecal injection is traditionally performed us-
ing anatomical landmarks, the neuraxial midline, in-
tercristal line, and identification of the interlaminar 
spaces by lumbar interspinous palpation. The diffi-
culty of the technique is also related to the quality 
of palpation of anatomical signs. These difficulties 
can lead to multiple needle insertions and related 
complications.[1]

Obesity is an increasingly important public health 
problem in the World.[5] BMI>40 is defined as mor-
bidly obese, and BMI>50 is defined as super morbidly 
obese.[6] It is a cause of increased perioperative mortal-
ity and morbidity due to cardiopulmonary physiolog-
ical changes and comorbidities. In order to suppress 
airway manipulations, opioid use, and the surgical 
stress response, regional anesthesia is preferred in 
suitable types of surgery. However, obesity—due to 
difficult positioning, difficult palpation of anatomical 
signs, and the need for special equipment—can lead 
to repetitive attempts and unsuccessful blocks.[5] Al-
though ultrasonography is an easily accessible, radia-
tion-free, and relatively low-cost technique in surgical 
settings, it has its own limitations.

In obese patients, while ultrasound waves travel 
more in soft tissues, the resolution decreases, and 
the image becomes less clear. Chin et al.,[1] in a 
study conducted in a non-obstetric population with 
BMI>35, weak or non-palpable spinous processes, 
moderate or severe scoliosis, and difficult anatomi-
cal signs, who had undergone lumbar surgery be-
fore, found that ultrasonography facilitated spinal 
anesthesia performance. Ghisi et al.[7] showed that 

ultrasonographic imaging reduces the number of 
needle passes and provides guidance in obese pa-
tients. In the super morbidly obese patient, mea-
surements were taken in the position where the 
intrathecal space was best visualized. Before the pro-
cedure, the needle entry point was marked with USG 
at the midline and lateral level. The caudal-to-cranial 
needle angle was aligned with the position of the 
USG probe. The subarachnoid space was accessed in 
a single attempt.

In patients with abnormal spinal anatomy other than 
obesity, reducing the number of needle passes pro-
vides an advantage by improving the success rate 
on the first attempt and utilizing anatomical land-
marks without prolonging the total procedure time.
[8] A systematic evaluation including the patient’s 
history, physical examination, and previous radio-
logical imaging to determine the type and severity 
of scoliosis affects the success of the neuraxial pro-
cedure. Scoliosis is defined as a lateral curvature of 
the spine greater than 10°. It is classified as mild (11–
25°), moderate (25–50°), and severe (>50°) accord-
ing to the degree of lateral curvature (Cobb angle). 
Imaging methods are recommended for neuraxial 
procedures, especially in cases of severe scoliosis. 
Considering the anatomy of the scoliotic spine, a 
paramedian approach from the convex side of the 
scoliosis is recommended, and the chance of success 
increases with USG.[4]

Although it is possible to evaluate anatomical 
changes with preoperative radiography, this tech-
nical information may not be easily translated into 
procedural performance. In such cases, USG can be 
preferred as an easily accessible imaging tool under 
operating room conditions.[8] In the second case, in 
the patient with severe scoliosis (>50°), the level and 
convex side of the scoliosis were determined using 
C-arm scopy, and paravertebral intervention was 
performed under USG guidance.

As a result, we think that the probability of success in 
neuraxial technique applications will increase with 
USG in patients with anatomical abnormalities or 
landmarks that are difficult to palpate. Although there 
are supportive studies on this subject, better-planned 
randomized controlled studies will facilitate the inte-
gration of this practice into routine clinical use.
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