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Abstract 
An outward-going intervertebral foramina puncture along the side of lumbar vertebra spinous 
process was used to avoid infusing drugs into the subarachnoid space. However, we still had an 
inadvertent malpractice. The patient was diagnosed with lumbar discogenic lower back pain and 
was administrated an outward-going intervertebral foramina puncture through the side of lumbar 
vertebra spinous process (L5-S1). The drug mixture, containing triamcinolone acetonide suspen-
sion, cyanocobalamin and bupivacaine HCl, was injected. The patient had palpitations, chest 
tightness, dyspnea, bradycardia, and hypotension 3 min right after the injection. The vital signs 
gradually stabilized after treatment with atropine sulfate; however, he had complete sensorimo-
tor loss below the level of distribution of the T2 spinal nerve. The cerebrospinal fluid pressure was 
lower in the subarachnoid space and the cerebrospinal fluid was slightly turbid and light pink in 
color. Six hours later, the sensory, motor, defecation, and urination functions returned to normal 
level. The patient had follow-up evaluations at 1, 3, and 6 months. The lumbar and hip pain was 
mild-to-severe at times as usual, but there were no other neurologic sequelae. Conclusions: This 
case showed that there is a risk that drugs may stray into the subarachnoid space during an out-
ward-going intervertebral foramina puncture through the side of lumbar vertebral spinous 
process. The complication may occur due to a distal nerve root cyst. The result of triamcinolone 
acetonide suspension and cyanocobalamin injection into the cerebrospinal fluid was not as se-
rious as we imagined. 
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1. Introduction 
It is a common technique to inject local anesthetics and anti-inflammatory drugs for treatment of radicular neuri-
tis caused by spinal degeneration in the clinic field of chronic pain. Main safety control of the technique is to 
avoid the drugs being injected into the subarachnoid space. The injurious consequences induced by inadvertent 
infusion of medications into the cerebrospinal fluid vary based on the different drug compositions [1] [2]. Be-
cause of the number of outpatients, time constraints, and relatively simple safety control procedures, the risks 
that drugs are inadvertently introduced into the subarachnoid space during a lumbar intervertebral foramina in-
jection are considerable. An outward-going intervertebral foramina puncture along lumbar vertebra spinous 
process was performed to avoid the risk. Over the past 5 years, more than 5000 cases have been performed by 
our physicians to treat pain and this technique was considered to be safe and effective. Nevertheless, we inad-
vertently introduced a drug mixture into the cerebrospinal fluid which contained glucocorticosteroid suspension, 
bupivacaine, and vitamin B12. 

2. Case Report 
The patient was 33-year-old male farmer. He complained of persistent waist and hip pain for 3 months. Pain in 
the right side was greater than that in the left side. Moreover, pain was aggravated by a long walk and slightly 
relieved after a brief rest. Additionally, the intermittent administration of anti-inflammatory analgesic was not 
effective. The patient did not complain of leg pain, numbness, or dysfunction. The physical examination re-
vealed pain existed in the lower back and the upper inside quadrants of both hips. The Lasegue test and the Pa-
trick sign were negative. The knee jerk reflex and Achilles tendon reflexes were normal. The Babinski sign was 
negative. Laboratory examinations showed normal Erythrocyte Sedimentation Rate, Blood Leukocyte and Neu-
trophil percentage. The compact tomography image showed narrowing disc space of L4/L5 and L5/S1 and modest 
middle right herniation of the L5/S1 disc. Based on the above evidence, the clinic diagnosis of “lumbar disco-
genic lower back pain” was obtained [3] [4]. 

After patient consent was obtained, we performed an outward-going intervertebral foramina puncture along 
the right side of lumbar vertebra spinous process (L5-S1) to inject glucocorticoids and local anesthetic to treat the 
lower back pain under X-ray image guidance. The operator is a senior physician. The patient was placed in the 
left chest-knee horizontal position. The spinous process of L5 was determined according to anatomic landmarks. 
The puncture point was 1.5 cm right to the bottom edge of the L5 spinous process. The needle was inserted ver-
tically to make contact with the lamina of lumbar vertebra, and the drug mixture (2 ml) was injected. The drug 
mixture contained triamcinolone acetonide suspension (20 mg), cyanocobalamin for injection (1 mg), bupiva-
caine HCl (37.5 mg), and physiologic saline [5] [6]. The total injection volume was 10 ml. The triamcinolone 
acetonide suspension for injection was obtained from Zhejiang Xianju Pharmaceutical Company (Xianju, Zhe-
jiang Province, China) and the catalognumber was H33020762. Cyanocobalamin for injection was a product of 
Yaoyou Pharmaceutical Co, Ltd (Chongqing, China); the catalognumber was H20066849. Bupivacaine HCl was 
purchased from Southwest Pharmaceutical Limited (Chongqing, China); the catalog number was H50020018. 
Then we marked the depth of the needle, withdrew the needle back to the subcutaneous tissue, adjusted the 
needle outward-going to about 25 degree angle, inserted the needle to the marked depth, and continued 1 cm 
deeper. The X-ray examination identified the needle tip across the lamina and transverse process and arrived at 
the outer edge of the intervertebral foramen. The plunger was drawn back and no blood or cerebrospinal fluid 
returned in the syringe, then the drug mixture (7 ml) was injected. Figure 1 shows a schematic diagram of the 
puncture procedure. 

The patient had palpitations, chest tightness, dyspnea, limb weakness, and abdominal pain 3 min after the in-
jection. The vital signs indicated that the heart rate was 50 beats/min and the upper arm blood pressure was 
86/48 mmHg. The vein was accessed immediately and a single injection of atropine sulfate 0.5 mg (catalog-
number H43021679; Hunan Tianxin Pharmaceutical Co, Ltd, Liuyang, China) was administrated and intraven-
ous drop infusion of another 1 mg of atropine sulfate in 250 ml of normal saline was administered slowly. The 
heart rate was gradually increased from 42 beats/min to 92 beats/min. The upper arm blood pressure gradually  
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Figure 1. Schematic diagram of the 
outward-going puncture for the lumbar 
intervertebral foramina of L5/S1. 

 
increased from 76/40 mmHg to 118/72 mmHg. The patient noted that the palpitations, chest tightness, and res-
piratory difficulties were significantly improved. The physical examination showed that the patient was in a 
conscious state; the heart and respiratory rates were stable; tactile sensation below the cutaneous innervation of 
T2 spinal nerve was completely absent; the muscle strength of the lower limbs was 0 of 5 (Lovett grade); the tac-
tile sensation of the upper limbs was decreased; and the muscle strength of the upper limbs was 4 of 5. The pa-
tient was admitted to the hospital 30 min later and was treated with dexamethasone sodium phosphate 20 mg in-
jection (catalognumber H50021043; Dikang Changjiang Pharmaceutical Company, Chongqing, China) via a 
slow intravenous drip. 

Two hours later, the vital signs were stable. The loss of tactile sensation had descended approximately two 
thoracic nerve segment levels. The muscle strength of the upper limbs returned to normal; however, the muscle 
strength of the lower limbs remained at 0. The patient was placed in the left chest-knee horizontal position to 
perform a subarachnoid puncture to examine the cerebrospinal fluid. An 18 G Tuohy needle (AS-E/S; Tuoren 
Company, Henan, China) was inserted into the spinous gap between L3 and L4. The loss of resistance served to 
confirm that the Tuohy needle was in the epidural cavity. Next, a 22 G lumbar puncture needle was inserted into 
the subarachnoid cavity via the Tuohy needle. The cerebrospinal fluid pressure was 0 - 2 cm H2O. Three millili-
ters of cerebrospinal fluid was slowly aspirated. The cerebrospinal fluid was noted to be slightly turbid and light 
pink in color, which were consistent with the physical properties of the diluted mixture of triamcinolone aceto-
nide acetate suspension and cyanocobalamin. After opening the puncture needle of the subarachnoid space for 1 
min, only 1 drop of cerebrospinal fluid came out. Then, 5 ml of normal saline was injected into the subarachnoid 
space. Finally, the double puncture needles were withdrew from the spinal column. 

After 4 h, the squeezing feeling in the chest and abdomen disappeared. The muscle strength and the tactile 
sensations of the lower limbs and perineal region gradually recovered. 

Six hours later, the tactile sensations of the entire body were restored. The muscle strength of all limbs re-
turned to normal. Defecation and urination were normal. 

A magnetic resonance image (Magnetom; Prisma Siemens, Nuremberg, Germany) was performed to check 
the lumbar spine 22 h later, and revealed a lumbar disc herniation between L5 and S1. The nerve root adjacent to 
the intervertebral foramen was clearly visible, and there was no formation of a nerve root sheath cyst (Figure 
2(L)). The transverse sections of the L4/L5 intervertebral discs showed that the water content of the lateral nerve 
root of the right intervertebral foramen was slightly increased (Figure 2(R)). It was the opinion of the radiolo-
gist that this finding was not sufficient to diagnose a nerve root cyst. 

The patient had no unusual feelings and was discharged to home after a 3-day hospital stay. Telephone call 
follow-ups were made 1, 3, and 6 months after he returned home. The lumbar and hip pain was mild and severe 
at times as usual, but there were no other neurological abnormalities. 

3. Discussion 
Local anesthetics are administrated to produce nerve blocks and anti-inflammatory analgesics are injected into 
different locations to treat pain in outpatients. Both methods have high safety and efficacy profiles worldwide  
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Figure 2. L: Lumbar disc herniation between L5 and S1 (arrow). 
The nerve root adjacent to the intervertebral foramen was clearly 
visible, and there was no formation of a nerve root sheath cyst; R: 
Transverse section of L4/L5. The water content of the lateral nerve 
root of the right intervertebral foramen was slightly increased (ar-
row). 

 
[7] [8]. The operators know the inherent risks of performing injections and make every effort to avoid the risks 
including that drugs injected into the veins by accident, subarachnoid space injections, and injuries induced by 
organ punctures. The injurious consequences induced by straying into the cerebrospinal fluid are different due to 
different drug compositions [1] [2]. Local anesthetics may cause a higher level of nerve block, complete spinal 
anesthesia, and may even be life-threatening. Glucocorticoid suspensions are known to induce local or diffuse 
cerebral meningitis and arachnoiditis. In some serious cases, glucocorticoid suspensions may induce separation 
of the central ventricle or spinal cord aqueduct, which will lead to fatal intracranial hypertension [9]. Different 
agents of vitamin B12 are used to inject into epidural space; however, it is unknown what would happen if vita-
min B12 was injected into the cerebrospinal fluid [10]. 

Inward-going intervertebral foramen puncture via the skin 5 - 7 cm outside away from the middle of thoracic 
or lumbar spine is the usual route to perform a paravertebral block. The target of drug injection is close to the 
intervertebral foramen, which can ensure satisfactory treatment. The inherent risks of the traditional route are 
injury to the nerve trunk, injection into the root sleeve, and puncture into the vertebral canal. In our hospital we 
use a different method to perform paravertebral injections. The puncture point is 1.5 - 2.0 cm side away to the 
middle of the lumbar spinous process. The needle is outward-going to reach the outside of the intervertebral fo-
ramen. Therefore, we assume that the injection target has a short distance to the intervertebral foramen. This 
method avoids drugs entering the subarachnoid space. The operators with different levels in our pain manage-
ment center have treated more than 5000 cases using this method. The treatments were safe and effective, but 
there was nevertheless the complication reported herein. 

The patient had bradycardia, hypotension, and high level paraplegia immediately after the injection in this 
case. High level paraplegia induced by the drug mixture was confirmed according to the immediate effects of 
treatment and recovery of neurologic function thereafter. A lumbar puncture was performed after 2 h and the 
cerebrospinal fluid was noted to be slightly turbid and light pink in color, which were consistent with the physi-
cal properties of the diluted mixture of triamcinolone acetonide acetate suspension and cyanocobalamin. To-
gether, these findings indicate that a drug mixture was injected into the cerebrospinal fluid.  

It is difficult to determine why the drug mixture was injected into the subarachnoid space. The radiologists, 
operators, and assistants described and analyzed the lumbar puncture procedure and the procedure was correct. 
We re-checked the injection point on the skin when the patient was sitting or lying on in the left lateral position. 
It is difficult to imagine the puncture needle went into the vertebral canal. The puncture needle may go outside 
of the vertebral canal. A MRI of the lumbar spine showed no clear root sleeve cyst in the patient. Moreover, the 
puncture needle went outward and was relatively far away from the intervertebral foramen. It is unlikely that the 
injection was performed from the L5 nerve root sheath injection. We reviewed the procedure and considered that 
the needle may have entered into the cerebrospinal fluid via an upper nerve root cyst in the lever of the L5/S1 in-
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tervertebral foramen. Figure 2(L) shows the lumbar disc herniation at the level of L5/S1. Figure 2(R) shows that 
the water content of the lateral nerve root of the right intervertebral foramen was slightly increased at the level 
of L4 and L5. Although radiologists thought that the evidence was not sufficient to diagnose a nerve root cyst of 
L3 or L4, in combination with the lower pressure of the cerebrospinal fluid, we concluded that cyst collapse was 
induced by the leakage of cerebrospinal fluid in the cyst due to a local puncture injury. Because we did not see 
any cerebrospinal fluid when we withdrew the plunger of the syringe before injection and most of the drug mix-
ture was located in the subarachnoid space, these data support the conclusion.  

4. Conclusion 
The current case provides two learning points. First, there is a risk that drugs may migrate into the cerebrospinal 
fluid even during outward-going paravertebral punctures. The possible mechanism may be a superior cyst in the 
nerve root or root sleeve. Second, the outcome after triamcinolone acetonide acetate suspension and cyanocoba-
lamin incorrectly injected into the cerebrospinal fluid is not as serious as we had imagined. The patient had no 
any sequelae in the central nervous system after 6 months of follow-up. Indeed, longer follow-up is required in 
cases with any sequelae. However, we do not know if other patients will exhibit serious symptoms under the 
same conditions. We anticipate arriving at a definitive conclusion after conducting corollary studies using ani-
mal models.  
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