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Stem Case and Key Questions Content 
A 62-year-old male scheduled for right shoulder arthroscopy, lysis of adhesions, and subacromial 
decompression as an outpatient procedure. He has a history of chronic obstructive lung disease 
(COPD), not on home oxygen, insulin -dependent diabetes mellitus, and ischemic cardiomyopathy. 
Preoperatively, a supraclavicular catheter was inserted under ultrasound guidance and bolused with 
25 ml Mepivacaine 1% through the catheter. 
 
1. Discuss the pros and cons of supraclavicular block for shoulder arthroscopy? 
 
The surgery went uneventful and patient extubated in the operating room. In the post anesthesia care 
unit, the patients reported severe pain in his shoulder in front and in the back 
. 
2. How do you assess the catheter location post operatively? 
  
3. Define the secondary catheter failure and the analgesic gap? Describes the available 
methods to avoid them? 
 
The supraclavicular catheter was bolused with 10 ml mepivacaine 2%, which did not relieve the pain. 
The patient had weakness in the hand and forearm. 
 
Ultrasound was used to locate the catheter tip: the catheter was bolused with 10 ml of normal saline, 
which identified that the location of the catheter tip 2 cm caudal from the brachial plexus. A right 
interscalene catheter was inserted and 10 ml ropivacaine 0.75% was injected. This resulted in relief of 
his pain in the anterior aspect of the shoulder. Infusions of ropivacaine 0.2% were started in the 
catheter with settings of 8 ml/hr. basal rate, 12 ml bolus dose, and 60 min lockout. 
 
After one hour the patient reported severe pain in the back of his shoulder. The interscalene catheter 
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was bolused with 10 ml mepivacaine 2%, which did not relieve the pain. After 10 minutes the patient 
complained of difficulty in breathing, his oxygen saturation dropped from 98% to 91 % on Oxygen 
nasal cannula 3 L/min and his heart rate increased from 75 to 110.The patient denied chest pain or 
palpitations. 
 
4. What is your immediate action? What is your differential diagnosis?  
 
5. How do you evaluate the diaphragmatic function?  
 
6. What other blocks are available for shoulder arthroscopy?  
 
Patient respiratory function improved after one hour, the oxygen saturation rises to between 97-99%.  
 
Patient was still in pain in the posterior aspect of the shoulder. 
 
A suprascapular catheter was inserted. A 10 ml ropivacaine 0.5% was injected resulting in marked 
relief of his pain. Infusions of ropivacaine were started in the suprascapular catheter. The patient was 
discharged home the same day and was instructed to bolus the interscalene catheter for anterior 
shoulder pain and to bolus the suprascapular catheter for posterior pain. He experienced excellent 
analgesia. 
 
The patient called to tell you that he attempted to discontinue the interscalene catheter but he 
encountered resistance and the outer white covering of the catheter separated from the inner steel 
coil. The patient reported sharp pain radiating down his arm. The patient presented to the emergency 
department. 
 
7. When will surgical exploration be required to remove the catheter? What will you do now? 
 
The extruding wire was threaded through a 16-G intravenous catheter and the catheter was advanced 
into the skin up to the hub. Both the catheter and the inner wire were withdrawn during application of 
gentle continuous traction. After one week, the patient complains of numbness over the lateral aspect 
of the forearm. The patient is upset. He feels that if you had just done a general anesthetic, then he 
would not have this problem. He asks you why this happened. 
 
8. How will you evaluate and what is the treatment for this condition?  
 
9. Was there anything you could have done differently to prevent this complication? 
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Model Discussion Content 
Orthopedic surgery is moving from an inpatient setting to an outpatient setting. Uncontrolled 
postoperative pain interferes with hospital discharge and initial rehabilitation. To further prolong 
postoperative analgesia, a continuous infusion of local anesthesia can be delivered through a 
perineural catheter. 
 
The terminal branches of the brachial plexus that supply the majority of the shoulder innervation are 
the suprascapular and axillary nerves. The interscalene block is associated with a number of 
significant adverse effects, such as phrenic nerve paralysis. Supraclavicular block can also provide 
shoulder analgesia. The concern with using this block for shoulder surgery is that proximal nerves that 
supply the shoulder may be missed. [1] 
 
The interscalene brachial plexus block has up to 100 % incidence of hemidiaphragmatic paresis. 
Supraclavicular brachial plexus block with a single-injection technique has a 50% to 67% incidence of 
hemidiaphragmatic paresis. Will also emphasis on the difference between interscalene and high 
supraclavicular blocks and incidence of side effects. 
 
Diaphragmatic paralysis is believed to occur by direct action of the local anesthetic on the cervical 
nerve roots C3-C5. The brachial plexus freely communicates with the cervical plexus. So even 
visualization of the phrenic nerve anterior to the anterior scalenus muscle and avoidance of injecting 
medications will not prevent the diaphragmatic paralysis. Using an US-guided supraclavicular block if 
local anesthetic is injected caudal and posterolateral to the brachial plexus can avoid 
hemidiaphragmatic paresis, but not consistently. [2] If a patient develops dyspnea, the patient should 
be reassured and placed in the sitting position as tolerated. 
 
Diaphragmatic motion can be studied by fluoroscopy. An alternate method is sonography. The liver 
and spleen were used as acoustic windows. (3) 
 
There are various ultrasonography methods to diagnose the diaphragmatic paralysis: 
1. Changes in diaphragm thickness during contraction. 
2. Diaphragmatic motions. 
3. M-mode. (4) 
 
The suprascapular nerve block combined with an axillary nerve block may provide an efficacious 
alternative to the interscalene nerve block for shoulder anesthesia [5]. The phrenic nerve is not 
blocked. 
 
Secondary catheter failure defined as failure to provide pain relief after the initial block wears off, 
which leads to the analgesic gap. 
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There are many techniques available for catheter insertion: Blind techniques, and stimulating 
catheters. Ultrasound imaging has transformed the practice of PNB; many markers can be helpful to 
localize the catheter tip location with ultrasound: 
• Hydrolocation 
• Hydrodissection 
• Microbubble injection 
• Color Doppler 
 
The suprascapular nerve (SSN) arises from the C5 and C6 nerve roots and emerges from the superior 
trunk of the brachial plexus. It innervates up to 70% of the posterior shoulder joint. Conventional 
approaches to brachial plexus blocks may not cover the suprascapular. Accordingly, it is common to 
spare sensation from the posterior part of the shoulder with supraclavicular or interscalene blocks 
especially after arthroscopic surgeries that approach the joint from its posterior aspect. 
US-guided Suprascapular nerve blockade (SSNB) offers visualization of the muscle layers; although 
SSN catheters have been used, published reports are few [6-7]. 
 
The suprascapular nerve block combined with an axillary nerve block may provide an efficacious 
alternative to the interscalene nerve block for shoulder analgesia without blocking the phrenic nerve. 
There a numerous considerations related to the management of perineural catheters on an outpatient 
basis. It is important to recognize that not all patients are good candidates for postoperative pain 
management at home. Prior to discharging patients with continuous perineural catheter infusions, a 
comprehensive program must be established. [8] 
 
There are case reports involving a stimulating catheter in which the polyurethane covering and the 
inner stainless steel coil separated.(9) It has been recommended that the removal of peripheral nerve 
catheters be attempted after the resolution of sensory block, which enable patients to report pain or 
paresthesia.(10) The patients reported severe paresthesia during attempted catheter removal, which 
may have been caused by the exposed wire lying on a nerve bundle. The angio catheter and central 
line dilator catheter can be used for extraction of the stimulating catheter wire which may act to 
insulate the exposed wire lying on the nerves and, therefore, prevented paraesthesia at the time of 
removal. [11) 
 
Imaging with ultrasound or X-rays may help ascertain catheter tip location. If the tip of the catheter 
appeared to be trapped within the sheath of the brachial plexus, the possible mechanism is that there 
was deformation of the catheter tip into a hook-like shape. If persistent paresthesia had continued, 
consultation with a neurosurgeon or interventional radiologist may be necessary. 
 
The rate of neuropathy after a peripheral nerve block is 3%. However, permanent neurologic injury 
after regional anesthesia is rare. Neurologic complications may also occur coincidental to a regional 
anesthetic, but are actually related to surgery, patient positioning, tourniquet ischemia, or a 
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combination of factors.(10) The occurrence of transient neuropraxia of the brachial plexus can be as 
high as 30% after shoulder arthroscopy, with the musculocutanous nerve being the most vulnerable, 
90% will resolve in three to four months. This has been attributed to a number of surgical factors, such 
as joint distention, excessive traction, and extravasation of fluid during surgery, and not to the nerve 
block.(1) Patients with underlying nerve pathology are more susceptible to complications. 
 
When called to evaluate a patient with neurologic symptoms following a peripheral nerve block. A 
careful history, physical examination, electrophysiological tests, and neuroimaging can all help 
localize the lesion. Sensory-motor nerve conduction studies and EMG are the basic techniques used 
in electrodiagnosis to help determine the location and type of nerve lesion. Review of the literature 
showed that neurological symptoms 6 month after the block are 0.6%; most of the symptoms were 
due to causes unrelated to the block.(12)(13) Treatments for neuropathies after regional anesthesia 
are either conservative or surgical. 
 
The following is recommended to decrease the risk of peripheral nerve injury with peripheral nerve 
blockade(10): 
• A short bevel needle. 
• High injection pressures during intraneural injection might indicate intrafascicular injections. 
• Needle advancement should be slow. 
• Fractionated injections of local anesthetics. 
• Avoidance of forceful, fast injections. 
• Avoidance of paresthesia on injection; severe pain or discomfort on injection may signify 
intraneuronal placement. 
• Choose your local anesthetic wisely; always choose a shorter acting for short procedures and long-
acting for postoperative analgesia. 
• Blocks in anesthetized patients should be avoided. 
• Repeating blocks after a failed block should be avoided. 
• Spare use of epinephrine. 
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