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Second, bone cement can cause hemodynamic instability. Third, tourniquets add a unique set of
considerations. Orthopedic anesthesia requires facility with a wide range of techniques GA, neuraxial, regional
, comfort with the difficult airway, different ages, and a breadth of operations. Important Concepts Bone
Cement methylmethacrylate Bone cement is made by mixing methylmethacrylate powder with a liquid
methylmethacrylate monomer, which leads to an exothermic polymerization reaction i. The polymerization
reaction causes intramedullary hypertension mm Hg which can lead to embolization of fat, marrow, and
cement. Residual monomer is a vasodilator and can reduce SVR. Tissue thromboplastin may be released as
well, leading to a hypercoagulable state. Femoral prosthetics are the most dangerous. Some authors
recommend increasing FiO2 and giving volume prior to cementing, and sometimes measuring central
pressure. The surgeons can help by creating a vent holes in the distal femur, using high-pressure lavage to
remove debris, or avoiding the use of cement altogether. Pneumatic Tourniquet Creates a bloodless field when
inflated to mm Hg in excess of systolic pressure. The tourniquet can be extremely painful, and unfortunately is
relatively resistant to blockade via local anesthesia hypothesized to be due to the unmyelinated,
slow-conduction C fibers [thought to mediate this pain response] which are relatively resistant to local
anesthetic blockade. In fact, the pain from a tourniquet can overcome regional anesthesia to the extent that
conversion to a GA may be necessary. Tourniquet pain may also manifest itself as a significant SNS response.
IV opiates may not be successful, thus consider 10 minutes of deflation, then reinflating. After 2 hours,
post-operative neuropraxias may occur. In the lower extremity, tourniquets can lead to the development of
DVTs, even in minor cases ex. Temperature colder limb will fall transiently 0. Deflation, which can lead to a
fall in blood pressure, has been reported to cause cardiac arrests. Acta Anaesthesiol Scand Can J Anaesth If
used in this patient population, ensure adequate hydration and normothermia. Pre-donation, preoperative EPO,
induced hypotension, intraoperative hemodilution, aprotinin not without risks , cell saver expensive , and
maintenance of normothermia should all be considered when developing a blood loss plan. Positioning Many
orthopedic procedures require positioning that can compromise patient safety. Positions in which the operative
field is above the heart, thus introducing the risk of an air embolus. Prone positioning introduces the risk of
retinal artery occlusion. Controlled hypotension can increase the risk of tissue ischemia or necrosis, thus extra
care should be taken to ensure proper padding and alignment. Patients with RA should avoid excessive neck
flexion. Similar results have been seen in knee arthroscopy. Interestingly, a metaanalysis including patients
showed that the odds ratio of developing a DVT after regional anesthesia for THR was 0. Proposed
mechanisms include increased venous blood flow, antiinflammatory effects of local anesthetics, decreased
platelet reactivity, attenuated increase in factor VIII and vWF, preserved postoperative antithrombin III levels,
and alterations in stress hormone release. Post-operative analgesia does not reduce the risk of DVTs, however.
Usually presents with dyspnea, petechiae, and confusion within 72 hours of a long bone or pelvic fracture i.
Fat emboli cause the release of vasoactive amines and prostaglandins, mimicking ARDS underlying
pathophysiology is endothelial breakdown leading to hemorrhagic exudates in both the lungs and brain.
Patients with RA have an increased incidence of ischemic heart disease thought to be due to steroid treatment
and infections likely due to the autoimmune nature of the disease as well as its treatment , and are often wasted
and malnourished â€” overall, these patients are at increased risk for a poor surgical outcome. J Bone Joint
Surg Am Neck positioning should be as gentle as possible. Extreme cases of rheumatoid arthritis can involve
both the cervical spine and the temporomandibular joint. Intubation in the setting of atlantoaxial subluxation
can lead to protrusion of the odontoid process into the foramen magnum, with potentially disastrous
consequences â€” flexion and extension films should be obtained in all RA patients with requiring steroids or
methotrexate. If atlantoaxial instability exceeds 5 mm, conduct an awake fiberoptic intubation nasal may be
required if the TMJ is affected. Cricoarytenoid arthritis hoarseness or inspiratory stridor may lead to
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narrowing of the glottic opening and postextubation airway obstruction. Patients with arthritis commonly take
NSAIDs for pain, and may be at risk for gastrointestinal bleeding, renal failure, and platelet dysfunction. Like
RA patients, they carry the risk of cervical instability and often need to be intubated fiberoptically. Lumbar
access for spinal or epidural anesthesia is usually impossible to perform. Most common causes of death are MI
and PE. Patients who sustain hip fractures are often hypovolemic due to occult blood loss and dehydration
reduced PO intake. Preoperatively, they are also often hypoxemic, probably due to a combination of fat
emboli, atelectasis from bed rest, and in some patients congestive heart failure elderly or infection. The choice
between GA and regional is up to the anesthesiologist â€” Rodgers et al. Some authors suggest that at 2
months there is no significant difference in mortality. Additionally, early ambulation appears to be critical for
recovery, and epidural analgesia, femoral or fascia-iliacus blocks should be considered on that basis as well.
Total Hip Arthroplasty Many patients undergoing total hip replacement suffer from osteoarthritis or
rheumatoid arthritis also osteonecrosis. Debilitation and limited joint mobility make it almost impossible to
assess exercise tolerance â€” perfusion and stress testing should be strongly considered. Consider preoperative
epidural placement for post-operative analgesia Total hip replacement THR is associated with three potentially
life-threatening complications: Because the risk of VTE is lower during regional anesthesia [ Mauermann et al
], many practitioners will either conduct a regional anesthetic or add epidural analgesia on top of their general
anesthetic. The original controlled hypotension study showed reductions in blood loss from to and cc using
volatile and IV agents, respectively to achieve MAP of 50 mm Hg [Thompson GE et al. A randomized,
controlled study of 40 patients undergoing hypotensive TIVA vs. J Clin Anesth The availability of
uncemented hip arthroplasties obviates PAP monitoring. Revision Arthoplasty Major concern is blood loss.
Controlled hypotension is sometimes used to minimize blood loss, improve cementing, and decrease the
duration of surgery. Anticipate significant transfusion and consider preoperative EPO, intraoperative aprotinin
does not seem to increase risk of DVTs , and the using cell saver. Normothermia which maintains coagulation
appears to reduce blood loss. Minimally Invasive Arthoplasty Computer-assisted surgery in conjunction with
minimally invasive techniques helps reduce post-operative pain and expedites discharge and recovery. In fact,
some techniques are amenable to a 24h discharge. Closed Reduction GA with facemask vs. General anesthesia
is usually combined with a pneumatic tourniquet, although some centers use neuraxial anesthesia. Total or
Partial Knee Replacement Most patients have bilateral disease and would prefer a single operation, however in
the orthopedic surgery community there is substantial debate about the wisdom of performing bilateral knee
operations as the surgical risks are generally higher ex. Arch Orthop Trauma Surg Bone cement implantation
syndrome is less likely than with hip arthroplasty, but is still possible with the use of cement in the distal
femur RARE when used in the tibia, fibula, or patella. Epidural catheter placement can significantly improve
post-operative analgesia, although a 48h femoral sheath catheter is also a reasonable option. Note that while
intraoperative blood loss is minimal due to the tourniquet, each knee will drain on average to postoperatively,
thus 24 hr monitoring may be necessary. Interscalene approach to a brachial plexus block is ideal. If GA is
used, significant relaxation must be achieved. Occasionally, the surgeon may request controlled hypotension.
Hand operations that take more than an hour can be done with a brachial plexus block. For operations below
the elbow ex. Spine Surgery Cervical Spine Posterior cervical decompression is either performed in the sitting
position risk of air embolism or in the prone position external pressure on the eyes , both of which complicate
anesthetic management. Intubation should be expected to be difficult, and awake FOB should be considered.
Because of the risk of kinking, consider an armored endotracheal tube. When caring for patients with RA,
consider obtaining a full set of cervical spine films, intubating with a FOB, maintaining the neck in neutral
position, and minimizing intraoperative fluid intake. Post-operatively, keep the head up for 3 to 5 hours to
minimize the upper airway obstruction presumably from upper airway edema caused by trauma during
intubation, excessive fluid, and prolonged dependency. Cervical spinal surgery has been performed using local
anesthesia and should be considered. Particular concerns for these operations are positioning, IV access, blood
loss, neuromonitoring, and post-operative pain management. Wake up tests are the gold standard but are less
common. Their major advantage is that they are unaffected by anesthetic agents and also will allow one to
monitor the anterior cord, which is at risk during distraction SSEPs only monitor the posterior cord. Because
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the potential for blood loss and hemodynamic stability is high, adequate IV access consider a central line , and
arterial catheterization should be considered. Pulmonary disorders are the most common post-operative
complications. Post-operative blindness is extremely but is one of the most feared complications â€” risk
factors include hypotension, anemia, massive intraoperative blood loss, and duration of surgery. Many of these
patients are already on opiates, thus post-operative pain control can be difficult. Consider giving ketamine 0.
Lumbar Spine Can range from minimally invasive procedures to massive operations as in the thoracic spine,
in which case the considerations see above are the same. Can perform an anesthetic with lumbar epidural
anesthesia alone less bleeding and improved post-operative analgesia [Joshi GP et al. If not done beforehand,
and epidural catheter can always be placed intraoperatively by the surgeon. Allograft or Autograft
Transplantation Surgery Allografts from donors or autografts from the fibula can be used to bridge bony gaps
left after tumor removal, trauma, or due to osteonecrosis. Many patients undergoing these operations are
highly debilitated, thus putting them at increased risk. The procedures themselves can last from hours.
Intentional hemodilution and controlled hypotension should be considered as these can be bloody procedures
and they are reconstructive in nature. The benefits of controlled hypotension must be considered in light of the
desire to maintain cardiac output and thus blood flow to the new graft. Pelvic and Sacral Resections[edit]
Usually done for removal of cancer.

Page 3

TRAUMA AND ORTHOPAEDIC ANAESTHESIA pdf
2: Anaesthesia Trauma and Critical Care - Wikipedia
Note: Citations are based on reference standards. However, formatting rules can vary widely between applications and
fields of interest or study. The specific requirements or preferences of your reviewing publisher, classroom teacher,
institution or organization should be applied.

Orthopedic Trauma Classification and Triage Musculoskeletal trauma patient can be roughly classified into
three types: Hip injuries are common after high-energy impact. Fracture treatment can be delayed, however
dislocation injuries require expeditious treatment in order to avoid avascular necrosis of the femoral head and
maximize chances for a good functional outcome â€” these often require either deep sedation or brief periods
of general anesthesia, and often paralysis. Pelvic fractures can be lethal, thus they should be identified as soon
as possible and, if necessary, treated immediately. Pelvic bleeding is usually venous in nature and surgically
inaccessible, thus the definitive treatment is angiography after volume resuscitation and external stabilization.
Closed injuries, which are often missed in the initial exam, should be further examined when discovered. In
particular, the orthopedist is interested in the vascular and neurologic condition of the limb. Open injuries are
at increased risk of infection and are usually pulse lavaged and debrided as soon as possible. This does not
have to occur in the operating room, however, and often can be done at the bedside while awaiting triage for
more significant injuries. Anesthesia for Orthopedic Trauma Most of these patients will arrive intubated and
their orthopedic operations will be part of a series of major operations. While elective orthopedic surgery is
often amenable to regional anesthesia, emergent surgery is usually not, for several reasons: Sometimes a
combined approach may be beneficial. As in other patients, the index for suspicion for hypovolemia should be
high â€” in this case it will manifest as intolerance to volatile anesthetics. In patients who can tolerate it no
cardiovascular pathology or neurologic injuries , controlled hypotension should be considered in order to
minimize blood loss reductions of 20 mm Hg below baseline have been shown to be successful [An HS et al.
Special Considerations Compartment Syndrome Compartment syndrome is defined as ischemia in an
osseofascial muscle compartment induced by increased pressure and unrelieved by analgesia also may present
with edema, paresthesia, loss of sensation. Leg and forearm fractures, crush injuries, and prolonged pressure
increase the risk of compartment syndrome. Theoretically, epidural analgesia can increase the risk or delay the
diagnosis but some authors have shown that compartment syndromes, which are intensely painful, can still
manifest under epidural analgesia. The major cause of morbidity and mortality in patients with crush injury is
infection, however, not renal failure. Soft Tissue Trauma The cornerstone of soft tissue trauma management is
debridement of all dead or devitalized tissue, oftentimes with the assistance of a vacuum dressing. Sometimes
this can be accomplished with sedation but often, for deep dressings, this may require general anesthesia.
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Anesthesia and Orthopaedic Surgery. New York, McGraw Hill, Now, more than 80 yr later, this quotation has
taken on new meaning in the field of orthopedic anesthesia. The subspecialty of orthopedic anesthesia has seen
tremendous growth and interest during the past decade. This has been driven by multiple factors, including an
aging patient population, improvements in the application of regional anesthetic techniques, a greater demand
for joint replacement surgery, and advancements in endoscopic techniques, biocompatible materials, imaging
equipment, and computer-guided technologies. Therefore, the release of a new comprehensive text addressing
the critical issues of the subspecialty could not be more timely. The text is divided into four major sections:
The first section Part I: The chapter concludes by reviewing the basic principles of trauma management,
including resuscitation, monitoring, fluid management, vasoactive therapy, and postoperative intensive care
unit support. More importantly, an extensive discussion nicely outlines the impact of anesthesia on venous
thromboembolism, and the implications of perioperative thromboprophylaxis on the selection of anesthetic
technique and perioperative analgesia. The second section of the textbook Part II: Operative Orthopaedic
Procedures is what makes this reference a valuable addition to your library. The chapters are written by
orthopedic surgeons in collaboration with anesthesiologists to provide a unique and insightful view into the
world of the orthopedist. This section provides those insights. The chapters are organized by joint or
anatomical region, and address basic anatomic considerations including the biomechanics of most joints ,
common surgical procedures, anesthetic considerations, intraoperative and postoperative pain management
schemes, postoperative protocols, and common perioperative complications. The chapters also emphasize how
surgeons, anesthesiologists, physical therapists, and nurses must work as a coordinated team to optimize
patient care. This is accomplished by understanding the roles and responsibilities of each discipline. The third
section of the text Part III: Regional Anesthesia for Orthopaedic Surgery covers the vast array of regional
anesthetic techniques available for orthopedic surgery. It is yet another highlight of the book that focuses on
continuous peripheral nerve blockade, neuraxial anesthesia and analgesia, and the ambulatory treatment of
pain. Each chapter follows a consistent outline, describing relevant gross anatomy, functional neuroanatomy
including expected motor responses from nerve stimulation , and applied surface anatomy; patient selection
and positioning; block technique single-injection and continuous catheter applications ; local anesthetic
selection; and potential problems and complications. Finally, the textbook concludes with a spattering of
miscellaneous topics Part IV: Miscellaneous Topics , including nerve injury, bone cement, and battlefield
orthopedic anesthesia. With regard to format, there are a number of features that are particularly appealing.
For example, each chapter possesses a structured outline that is reliably consistent throughout the text. The
authorsâ€”experienced and novice alikeâ€”should be commended for their excellent writing style, and the
publisher should be congratulated on a thorough and comprehensive index that makes navigating the text a
simple task. Illustrations include both black-and-white line drawings and colorful cross-sectional and
three-dimensional anatomical depictions of relevant musculoskeletal and neurovascular anatomy artwork by
Mary K. In most cases, the illustrations do a nice job of emphasizing those structures most relevant to the
orthopedic anesthesiologist, including needle insertion sites, trajectory, and depth of insertion. However, it
also brings a degree of personal bias that is unavoidable throughout much of the text. This is not a criticism of
the book, but a limitation of any reference that is heavily influenced by a few select authors. Importantly, these
imperfections are few, and pale in comparison to the clear and obvious strengths of the text.
4: Anaesthesia for trauma and orthopaedic surgery | Association of Anaesthetists
We have a diverse group of consultant anaesthetists within the trauma group including experience in neuroanaesthesia,
head and neck anaesthesia, regional anaesthesia, military anaesthesia and high risk assessment and management.
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Qualification Orthopaedics, surgery and trauma surgery Akademie der Unfallchirurgie AUC Teaching Eberhard Karls
UniversitÃ¤t Tuebingen Akademie der Unfallchirurgie AUC Dr. Martin Rinio has special surgery experience in hip, knee
and shoulder prostheses.

7: Orthopedics (Anesthesia Text)
Anaesthesia for trauma and orthopaedic surgery. Monday 2nd November 21 Portland Place. Westminster. LONDON.
Fully booked. We are all aware of increasing numbers of elderly patients in our hospitals with multiple comorbidities and
age related issues, who require surgical and anaesthetic intervention, and will probably benefit from pre optimisation or
Ortho-geriatricians intervention.

8: Musculoskeletal Injuries
The third section of the text (Part III: Regional Anesthesia for Orthopaedic Surgery) covers the vast array of regional
anesthetic techniques available for orthopedic surgery. It is yet another highlight of the book that focuses on continuous
peripheral nerve blockade, neuraxial anesthesia and analgesia, and the ambulatory treatment of pain.

9: Anesthesia and Orthopaedic Surgery. | Anesthesiology | ASA Publications
Anaesthesia in a Nutshell is a series of pocket books designed to mirror the current modular training system. The
content is pitched at the right level for starting out in each sub-specialty module giving the trainee confidence in those
first weeks.
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