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Introduction

Cardiovascular disease is the leading cause of mortality worldwide, accounting for
approximately one third of all deaths.* The aging population in the United States will
undoubtedly lead to increased volume of cardiothoracic procedures.? Poorly controlled surgical
pain is associated with development of chronic pain in 20-50% of the patients who are post
sternotomy and thoracotomy.** In the early 1990s, high-dose long-acting opiate anesthetic
strategies were utilized to blunt the sympathetic response from surgical pain and promote
hemodynamic stability.® This resulted in patients requiring prolonged mechanical ventilation thus
extending time spent in the intensive care unit (ICU). While opioid therapy is still the principal
means of controlling pain following cardiac surgery, this practice changed over the past two
decades with expectation towards “fast tracking” with earlier extubation, reduced lengths of stay,
and earlier discharges. Likewise, the current sociopolitical efforts in battling the opioid epidemic
have made multimodal analgesia in cardiothoracic surgery even more appealing. With increasing
incorporation of ultrasound-guided regional anesthesia into the multimodal analgesia regimen
and enhanced recovery after surgery (ERAS) protocols, it is not unusual to extubate immediately
after surgery in the operating room.”

While it is possible to use neuraxial techniques in cardiac surgery, the hemodynamic
instability and potential of spinal hematoma makes it controversial. Of note, the use of total
spinal plus general anesthesia for cardiac surgery has been described in the literature without a
single spinal hematoma. The chest wall blocks such as pectoralis fascial (PECS), serratus
anterior plane (SAP), erector spinae (ESP), and paravertebral (PVB) blocks are becoming
attractive options since they do not result in hemodynamic changes as seen with neuraxial
blockade. Some disadvantages of the chest wall blocks are lack of effect to the internal
mammary region, resulting in residual pain. The sternal blocks such as Parasternal intercostal
nerve blocks (PSINB) and Thoracic transversus muscle plane block (TTMPB) have been
described to help with that since it can reliably anesthetize the anterior branches of T2-T7
intercostal nerves.®
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The purpose of this review article is to provide a general overview of the chest wall and
sternal blocks, summarize and discuss the latest clinical data with each block and their clinical
outcome.

PECS I and Il Blocks

First described in 2011 and 2012, Pectoralis | (PECS I) and Pectoralis Il (PECS Il) blocks
were used for breast surgeries to provide analgesia to the upper anterolateral chest wall. x>

Kumar et al *? randomized 40 patients undergoing coronary artery bypass grafting (CABG) or
valve surgeries via midline sternotomy to postop PECS block or no block. The PECS group was
extubated significantly earlier (p < 0.0001). Pain scores at rest and with cough were also lower in
PECS group at 0, 3, 6, 12, and 18 hours after extubation (p < 0.05). Additionally, peak
inspiratory flow rates accessed by incentive spirometry were higher in PECS group. Yalamuri et
al 1 also described a case report using PECS block as rescue analgesia in a patient undergoing
mitral valve repair via right anterior thoracotomy approach. The block provided near-complete
chest wall analgesia using 30ml of 0.20% ropivacaine with 1:400,000 epinephrine.

Furthermore, in a study by Marcoe et al, 1 112 patients receiving multimodal analgesia with
either PECS 1 block, subcostal TAP (TAPPEC), or multimodal analgesia without any regional
block were compared. The groups receiving the regional blocks required 51.1% less opioids
intraoperatively (p < 0.001) and 46.9% less overall (p <0.001). However postoperative opioid
consumption and length of stay were not found to be statistically significant.

PECS blocks are considered very safe due to lack of major neurovascular bundles
surrounding the area of interest.*> With ultrasound guidance, this block has a short learning
curve. Since this block is performed in supine position, it has great potential as post op analgesic
option for cardiac surgeries.

Serratus Anterior Plane Block

Serratus anterior plane (SAP) block was first described in 2013 to block thoracic intercostal
nerves to provide analgesia to the lateral cutaneous branches of the intercostal nerves from T3 to
T9. 18 SAP is an extension of PECS Il block with injection that is more inferolateral and a wider
spread. However, this block spares the mid chest.® Some studies suggest that volumes greater
than 40ml are needed to achieve a spread that covers T1-T8."

While the SAP block has been extensively described for thoracotomies, currently there are no
studies on the use of SAP block for sternotomy. However, a few studies did demonstrate its
utility in cardiac device implantation procedures. De Waroux et al ¢ found that single-shot SAP
block allowed anesthesiologists to avoid general anesthesia and perioperative opiod use for
cardiac defibrillator implantation. Droghetti et al *° produced the same result, except for one
patient that required conversion to GA due to anxiety. Magoon et al 2 randomized 100 adults
undergoing cardiac surgery via thoracotomy approach to SAP, PECS I, or intercostal nerve
block groups. They found that early pain scores were similar among all three groups, but late
mean pain scores were significantly lower in SAP and PECS Il groups (p < 0.05). The amount of
rescue fentanyl required was significantly higher in the intercostal group compared to SAP and
PECS Il (p <0.001).
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Possible complications with SAP block include infection, pneumothorax, and local anesthetic
toxicity due to higher required volume of injection. However, SAP block is considered very safe
to use in cardiothoracic procedures because the complications are exceedingly rare with the use
of ultrasound guidance.

Erector Spinae Plane Block

The erector Spinae Plane (ESP) block has been described for its utility for thoracotomy and
surgeries involving the chest and abdomen.?** The benefit of the ESP block over the fascial
plane blocks described above is that it has the ability spread into ventral rami that covers T2 to
T6 intercostal nerves based on cadaveric MRI assessments, which is helpful for median
sternotomy.? This block is often referred to as “paravertebral by proxy” colloquially.?

Krishna et al # randomized 160 patients undergoing elective cardiac surgery requiring
cardiopulmonary bypass (CPB) into ESP or acetaminophen and tramadol group. The ESP group
had significantly lower pain score (p = 0.0001) and patients experienced significantly higher
duration of analgesia (p = 0.0001). Nagaraja et al 2 randomized 50 patients undergoing cardiac
surgery into bilateral continuous ESP and thoracic epidural groups. Both interventions were
performed 1 day prior to surgery. The authors found that the duration of mechanical ventilation,
incentive spirometry, and ICU stays were comparable. Even though pain scores were
significantly different, mean scores for both groups were < 4/10. Because the vast majority of
patients undergoing cardiac surgery are anticoagulated, thoracic epidural is a less attractive
option. Results comparing ESP to thoracic epidural head-to-head makes ESP a very attractive
alternative.

Although there are theoretical risks with all blocks such as infection, hematoma, and LAST,
there have not been any reported complications with ESP blocks. While there are no established
guidelines, experts believe that this block should be considered superficial, and compressible in
case of a hematoma.?

For anticoagulated patients, the risk of neurological deficits from paraxial blocks is
extremely low, especially compared to neuraxial blockade. While the current data on ESP is very
promising, this block is still very new and more studies are needed to delineate its true
effectiveness in cardiac surgeries.

Conclusion

As we move towards ERAS and stride towards opiate free anesthesia, the world of cardiac
surgery is lagging behind. Regional techniques provide significant analgesia as part of the
multimodal pain management regimen. While the regional techniques mentioned above are more
established outside of the cardiac realm, the available data suggest they have tremendous
potential in various types of cardiac surgeries. Since the sample sizes are mostly very small, we
still need studies conducted on larger proportions to not only verify the validity of the current
data, but to also establish the safety profiles and delineate mechanisms of the newer regional
techniques.
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Purpose: Fast track hip arthroplasty protocols have been X
developed to facilitate patient recovery and have become more B

.

commonplace. The purpose of this study was to evaluate whether
the type of spinal anesthetic administered in a fast-track hip =
arthroplasty protocol impacted patient safety, readmission and
length of stay.
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Patients and Methods

el

o Washineon A

All patients undergoing primary total hip arthroplasty in the
past 3 years between January 1, 2010 and January 30, 2013 at our institution were retrieved from
the anesthesia electronic record (Metavision). Patients who met the following inclusion criteria
were included: those who received a spinal anesthetic and complete Metavision record. Fast-
track spinals (FTS) were defined as spinal anesthetics containing lidocaine +/- epinephrine or
bupivacaine alone. Traditional spinals (TS) were defined as spinal anesthetics containing all
other combinations of local anesthetic such as bupivacaine with epinephrine and tetracaine +/-
epinephrine.

Results

A total of 606 patients were included in the study, with 303 patients in the FTS group and TS
group, respectively. The average LOS in the FTS was 1.5 day. The average LOS in the TS was
2.1 days (P value < 0.001). Of note, nine patients in FTS group were discharged on the same day
as their surgery without any post op complications or readmission. Similar to previous data, LOS
was still found to be significantly different when adjusted for covariates of age and BMI. No
statistical significance was seen in the rate of conversion to general anesthesia or in readmission
to the hospital for any cause. There is no difference in satisfaction, readmission or complications
between two groups at one-year follow-up visit.
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Conclusion

Fast-track protocols use regional anesthesia to provide multi-modal analgesia in order to
expedite a patient’s recovery and discharge. Limited research has performed on the effect of an
anesthesiologist’s choice of local anesthetic drug and adjuncts on a patient’s hospitalization
beyond the perioperative setting. Our research suggests that the choice of local anesthetic drug
has a significant impact on not only a patient’s perioperative analgesia but also on the patient’s
total length of stay (LOS). The fast-track Spinal (FTS) patients appear to be more satisfied in
early postop follow-up at 6-8 weeks compared to the Traditional Spinals (TS) patients. No
difference in patient satisfaction, readmissions or complications was noted in two groups at one-
year follow-up visit.

Introduction

Healthcare costs continue to rise across the US. Over the past decade, we have seen our
health care costs increase at an alarming rate. As of 2010, the U.S. has spent 2593.6 billion
dollars on healthcare, which is up from 1377.2 billion in 2000. As staggering as this number
may seem, the more troubling statistic is that the percentage of our healthcare costs in relation to
our county’s GDP has steadily increased from 13.8 to 17.9% over the same period.* In
comparison to other developed countries, the U.S. spends approximately 1.5 times as much as
other countries on healthcare while providing similar and possibly lower quality care with
increased mortality in comparison with other countries.>® These costs represent a large burden
for our patients and society in general and are projected to increase.

In 2010, the average cost of total hip arthroplasty (THA) in the U.S. was approximately
$17406, which was almost $2000 more than a hip arthroplasty in Australia, which had the next
highest cost for THA!. In an effort to increase efficiency, many institutions across the world have
instituted a “fast-track” protocol for THA. These protocols focused on improving patient
satisfaction and early mobilization, while decreasing the incidence of organ dysfunction and the
length of stay (LOS).* One of the first major changes involved changing the anesthetic technique
from general anesthesia to regional anesthesia. Initial research showed spinal anesthesia to
decrease the (LOS) and to be non-inferior to general anesthesia.® Other noted associations were
decreases on intraoperative blood loss, post-operative incidence of pneumonia, and incidence of
deep vein thrombosis (DVT).¢ Further research showed continued non-inferiority of spinal
anesthesia versus general anesthesia but statistically significant differences in the incidence of
DVT became less apparent.” Refinement of fast-track protocols has led to decreased LOS to
between 2 and 3 days without a significant increase in re-admission rate.*#° This dramatic
reduction in LOS with improved outcomes suggests a large cost savings for patients, hospitals
and society in general. In light of these data, our department in collaboration with the
Department of Orthopedic Surgery instituted a fast track hip protocol at our institution based on
previously established protocols at other institutions.

The fast track hip protocol at our institution is similar to other institutions’ fast track
protocols. One area of particular interest upon review of the other institutions’ protocols was the
differences in type of spinal anesthetics used: plain bupivacaine, bupivacaine with or without
other adjuncts such as opioids and/or vasopressors.*1° Current literature suggests that the choice
of local anesthetic, spinal adjuncts such as morphine or epinephrine can significantly alter the
duration of action of spinal anesthesia. 14 It was unclear from other institutions’ protocols and
studies if there was an optimal local anesthetic drug and/or adjuncts to use in spinal anesthesia.
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It was also unclear as to whether the choice of spinal anesthetic provided a significant impact on
a patient’s LOS after hip arthroplasty especially since the average length of stay was reported as
between 2-4 days and all spinal anesthesia resolved within hours of intrathecal administration.

Given this background information, when the fast track hip protocol was first implemented at
our institution, our anesthesiologists used primarily local anesthetic with epinephrine
(vasopressor adjunct) to ensure adequate spinal anesthetic duration. However, it was quickly
noted by the surgical/physical therapy team, that patients were unable to participate in the
protocol mandated physical therapy on post-operative day 0. Upon receiving feedback from the
surgical services, our anesthesiologists implemented a fast track ‘spinal’ protocol which
eliminated epinephrine from intermediate duration local anesthetics for hip replacements. Since
implementation of the fast track spinal protocol, patients have been able to participate in physical
therapy successfully on post-operative day 0. In fact, a few patients were discharged on day of
surgery.

The aim of our retrospective study was to evaluate the efficacy and safety of shorter duration
spinal anesthetics in comparison with longer duration spinal anesthetics in our fast-track hip
arthroplasty protocol in terms of LOS and rate of readmission.

Materials and Methods

A fast-track total hip arthroplasty protocol was implemented at Barnes-Jewish
Hospital/Washington University School of Medicine in St. Louis in 2010. This protocol
contained three components: preoperative, intraoperative, and postoperative patient care. The
preoperative component included a pre-operative anesthesia assessment, Celebrex 200mg, PO,
Hydrocodone with Acetaminophen 10mg/650mg, PO and Tramadol 50mg, PO, spinal anesthetic,
intravenous antibiotic administration and Foley catheter placement. The intraoperative
component included intravenous sedation, intravenous tranexamic acid and sequential
compression devices to calves. The postoperative component consisted of discharging patients
home with home physical therapy once pre-defined discharge criteria were met. Of note, the
home physical therapy and pre-defined discharge criteria applied to all patients whether they
were in the fast track hip protocol or not.

Preoperative spinal anesthetic technique, intraoperative medication choices, and all fluid
management were at the discretion of the anesthesia providers. All spinal anesthesia with the
exception of first start cases were performed in the preoperative holding area. This was done
solely to expedite operating room efficiency. All spinal anesthetics were initiated in the lumbar
spinal region. Fast-track spinals (FTS) were defined as spinal anesthetics containing only
bupivacaine plain or lidocaine with or without epinephrine. Most commonly, 15mg of
isobaric/hyperbaric bupivacaine or 70mg lidocaine with 200mcg epinephrine were used.
Traditional spinals (TS) were defined as any spinal anesthetic containing a combination of local
anesthetics, vasoactives and/or opioids not specified as FTS. TS include tetracaine plain spinals.
For simplicity and given the low incidence of usage of tetracaine and other local anesthetic,
opioid, vasoactive combinations at our institution, this study only evaluated patients who
received TS containing bupivacaine with epinephrine. The most common dose was 15mg
bupivacaine with 200mcg epinephrine.

Length of stay (LOS) was defined as post-operative nights spent in the hospital until
discharge. Pre-defined discharge criteria included: participation in two post-operative physical
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therapy sessions and one occupational therapy session, and the ability to ambulate fifty feet,
dress, bathe, and perform activities of daily living. Hospital based physical therapy was initiated
as soon as patients were able to participate. Due to restricted availability of physical therapists,
few, if any non-fast track hip protocol patients received their first physical therapy session post-
operative day zero. In contrast, all fast track hip protocol patients received mandatory physical
therapy post- operative day zero as long as their spinal anesthetic had resolved. Once any patient
met discharge criteria, they were discharged to home with home physical therapy per protocol.

The following parameters were measured: age, ASA status, BMI, history of coronary disease,
history of chronic obstructive pulmonary disease, history of asthma, history of diabetes mellitus,
day of the week of surgery, hour of the day at which time spinal was administered, LOS,
readmission at 30 days, and conversion to general inhaled anesthesia

All parameters were extracted from the anesthesia electronic record (Metavision) with the
exception of the patient’s length of stay and any readmission in the first 30 days. This data was
extracted from the hospital’s electronic medical record repository Clindesk.

A total of 1420 patients were identified in Metavision as having undergone hip arthroplasty
or hip hemiarthroplasty between January 1, 2010-January 30, 2013 at our institution. The
majority of these patients were undergoing elective primary hip arthroplasty, however a few
patients were undergoing hip arthroplasty after a recent hip fracture. Patients were divided into
their respective groups FTS and TS. Each Metavision chart was queried for completeness of
preoperative assessment and intraoperative record. Any patient record with questionable
completeness was excluded. Patients who received unclear spinal anesthetic medications were
excluded (e.g. bupivacaine administration as “IV” or “Regional” given there is a “Spinal (SA)”
option, epinephrine administered via spinal but no local anesthetic administered via spinal
documented, spinal anesthesia procedure note but no spinal drug administered at or near time of
spinal procedure). Any record with spinal opioids, mixed spinal local anesthetic administration,
a change in procedure to non-hip arthroplasty (e.g. antibiotic spacer placement), or tetracaine
spinal anesthetic was removed to simplify data analysis. See Figure 3 for the breakdown in
patient groups.

A total of 439 patients met FTS criteria and a total of 361 patients met TS criteria. 303
patients from each group were randomly selected for analysis. It was felt that this sample size
should provide adequate power to show statistical significance should there be a difference in
LOS between the two groups.

Statistics

All statistical analyses were performed using SAS 9.3 (Chapel Hill, NC). Crude mean age,
BMI and length of stay in days (log scale) were compared using Student’s T-test. Proportions of
subjects with history of CAD, diabetes, asthma, COPD and spinal vasopressor were compared
using Fisher’s exact probability test. A finite mixture model (distribution as a weighted sum of
component distribution, FMM procedure) was used to address over-dispersion of count data and
to model zero counts from non-zero counts. Hurdle, Poisson regression, zero-inflated Poisson
regression and zero-inflated negative binomial (ZIPB) models were assessed using Pearson
statistic to evaluate best control of over-dispersion. Results from ZIPB final model correcting for
age were reported in this analysis. SAS UNIVARIATE, NLMIXED and SGPLOT procedures
were used to depict figures. P-value of <0.05 was flagged as significant.
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Results

A total of 606 patients were included in the study. There were statistically significant
differences between the groups in the evaluated patient characteristics (see Table 1 for details).
In particular, there was a significant difference in age, BMI, and incidence of chronic obstructive
pulmonary disease. Both groups were compared in terms of LOS, conversion to general and rate
of readmission to the hospital. The average LOS in the FTS was 1.5 day. The average LOS in
the TS was 2.1 days. P value was < 0.001. See Figure 1 for complete breakdown of patients’
LOS. Of note, 9 out of 303 (3%) patients in FTS group were discharged on the same day as their
surgery without any post op complications or readmission. There was one mortality in the
traditional spinal group. Similar to previous data, LOS was still found to be significantly
different when adjusted for covariates of age and BMI as seen in Figure 2 and Table 2. No
statistical significance was seen in the rate of conversion to general anesthesia or in readmission
to the hospital for any cause.

Conclusion

Fast-track protocols use regional anesthesia to provide multi-modal analgesia in order to
expedite a patient’s recovery and discharge. As seen in other studies and reaffirmed in our study,
fast-track protocols decrease the LOS without increasing adverse outcomes that result in
readmission to the hospital. Interestingly, our data suggested that choosing a local anesthetic
without vasoactive adjuncts in a patient’s spinal anesthetic was associated with decreased LOS.
This data coupled with the anecdotal inability to participate in physical therapy secondary to
prolonged spinal anesthetic duration after TS imply that the choices that anesthesiologist make in
the perioperative setting have more impact than previously thought on a patient’s hospital course.

Discussion

There are several potential pitfalls with this study. First, this is a retrospective cohort trial
and not a prospective randomized control trial and thus subject to intrinsic bias. Furthermore,
the differences in LOS may be explained by other external factors such as the patient’s insurance
status, floor nursing care, the availability and quality of physical therapy. All of our patients had
insurance and home physical therapy readily available to them upon discharge. This does not
confound our data; however, it may yield different results in LOS at other institutions where the
population, which may or may not be 100% insured.

A more significant factor may be if a nurse or physical therapist knew a patient received a
FTS versus TS. He/she may preferentially work with FTS patients first and then working with
TS patients once all FTS patients have been evaluated and treated. This confounder could be
further magnified by the fact that physical therapy is routinely available only twice a day. A FTS
patient may be selected to go to physical therapy first causing a non-FTS patient whose spinal
block has resolved to wait until an additional half a day to start physical therapy. This could
potentially delay discharge by as much as 24 hours. This is particularly true at our institution,
because of our history of patients in the fast track hip protocol who were unable to participate in
physical therapy after TS. Similarly important, fast track hip protocol patients received a FTS
and mandatory physical therapy post-operative day 0 while all non-fast track hip protocol
patients whether they received a FTS or TS rarely received physical therapy post-operative day
0. Thus, while the choices an anesthesiologist makes in the peri-operative setting seem to have
significance in affecting a patient’s length of stay after surgery, the post-operative management
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of a patient as suggested by other studies is likely equal if not more important in determining
length of stay.

Surgeons believe the fast-track Spinal (FTS) patients had at least the same satisfaction as the
traditional-spinal (TS) patients, if not more satisfied in early postop follow-up at 6-8 weeks.
However, there is no group difference at one-year follow-up visit from the Hip Score
Questionnaire objective data.

Table 1. Data distribution and sample characteristics comparisons

Traditional Fast track
Number 303 303
Age (years) 59.4 (£0.8) 56.9 (x0.8) 0.03
BMI (kg/m?) 30.6 (x0.4) 28.8 (+0.3) 0.0003
Length of stay (days)” 2.09 (+0.07, 2, 1-9) 1.53 (+0.05, 1, 0-7) 3x10%

History of CAD

Yes 22 20 0.87

No 281 283

History of diabetes

Yes 47 38 0.35

No 256 265

History of asthma

Yes 33 36 0.80

No 270 267

History of COPD

Yes 18 5 0.009

No 285 298

Spinal vasopressor

Epinephrine 303 129 2x10°%8
None 0 174
Readmission
Yes 5 5 1.00
No 298 298

Conversion to GA

Yes 9 16 0.22

No 294 287
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“: Mean (zstandard error, median, range) of length of stay (LOS) in days.

Table 2. Regression analysis results for length of stay

Model" Beta SE P-value
Model 1
Intercept 0.5377 0.05036 1.3e-26
Length of stay (days) -0.5486" 0.08803 4.6e-10
Model 2
Intercept -0.7958 0.3230 0.014
Age (years) 0.02473 0.003125 2.5e-15
BMI (kg/m2) -0.00669 0.006992 0.34
Length of stay (days) -0.5088 0.08850 9.0e-9
Model 3
Intercept -1.0446 0.2067 4.3e-7
Age 0.02542 0.003086 1.8e-16
Length of stay (days) -0.4979 0.08791 1.5e-8
Model 4 (final)
Intercept -0.08698 0.1428 0.54
Age (years) 0.01359 0.002218 9.0e-10
Length of stay (days) -0.2808* 0.06134 4.7e-6

*: Model 1, model 2 and model 3 applied homogeneous regression mixture in the FMM
procedure for truncated Poisson distribution using no covariates (model 1), age and BMI as
covariates (model 2) and age as a covariate (model 3). Model 4 used zero-inflated negative
binomial (ZIPB) regression. Actually similar beta and SE estimates were found from Poisson,
zero-inflated Poisson and ZIPB models. Pearson statistic was 287.6 from these three models
relative to 553.3 from Hurdle model, indicating these three models including ZIPB performed
better in controlling over-dispersion of the data. *: In model 1, without correction for covariates,
the log count of stay for patients who used fast track procedure while in the hospital was 0.5486
(i.e., 1.73 days) less than those of patients who used traditional procedure. In model 4, after
correcting for the effect of age, the log count of stay for patients who used fast track procedure
while in the hospital was 0.2808 (i.e., 1.32 days) less than those of patients who used traditional
procedure.
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Age (older age), BMI and history of COPD are significantly associated with increased length
of stay (LOS) whereas fast-track is significantly associated with reduced length of stay (LOS);
After correcting for the effects of age, BMI and history of COPD, significant association
between fast-track and reduced length of stay (LOS) remains; in other words, the detected
significant association between fast-track and reduced length of stay (LOS) is independent of the
effects of age, BMI and history of COPD.

Figure 1. Distribution for Length of Stay (days)
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Ultrasound-guided subcostal quadratus lumbered block for visceral pain
in a case of retroperitoneal laparoscopic unilateral urinary tract
resection

Qi Zhou, MD, Associate professor

Department of Anesthesiology,
Chifeng Municipal hospital, Chifeng clinical medical college,
Inner Mongolia Medical University, Chifeng, China

Introduction

Retroperitoneal laparoscopic renal surgery has the
advantages of small incision and less stress response. It has
gradually replaced some traditionally opened renal surgery.
However, the exploration of perianal area and resection of the
renal lesion can cause obvious visceral pain. Visceral pain
occurs slowly and lasts for a long time .t It is mainly
manifested in slow pain, which often increases gradually, but
sometimes it can quickly turn into severe pain, especially
after operation.? Visceral pain can easily cause unpleasant
emotional reactions, accompanied by nausea, vomiting and
changes in cardiopulmonary systems. In addition, due to
unique operation position and certain pneumoperitoneum
pressure, targeted perioperative analgesia, especially for
visceral pain, is needed to accelerate the recovery of patients and improve the prognosis of
patients. Interestingly, quadratus lumborum block (QLB) is a new trunk nerve block technique.?
There are many different approaches for drug administration, and the sensory block plane is
inconsistent. Anterior subcostal QLB is a new QLB technology based on the improvement of
upper abdominal surgery analgesia.* Theoretically, the diffusion plane of local anesthetics is
higher, duration is longer, and most importantly, it may spread to the paravertebral space,
making its more obvious effect for visceral pain.

Case report

An otherwise healthy 72 year old male with left renal pelvis tumor, had an extracorporeal
lithotripsy for left kidney at another hospital about one year prior to his presentation at our
institution. He also had grade 3 hypertension, pre-excitation syndrome and respiratory diseases.
Pre op examination: there was no swelling, tenderness and percussion pain in both renal areas.
Auxiliary examination: renal enhanced CT showed multiple stones in the left kidney and space
occupying lesions in the left renal pelvis; Urine cytology showed that there were severe nuclear
heterogeneous cells in urinary tract epithelial cells. He was referred to Chifeng Municipal
Hospital for further evaluation and possible surgical intervention. His preoperative labs including
CBC, chemistry panel, liver function tests, coagulations and prostate specific markers were all
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within normal range. After preoperative preparation, he was wheeled into the operating room for
retroperitoneal laparoscopic left urinary tract resection under general anesthesia.

Anesthesia course:

Anesthesia induction: midazolam 0.05 mg / kg, sufentanil 0.03 ug / kg, propofol 3 mg / kg
and rocuronium 1 mg / kg. After endotracheal intubation, patient was placed on mechanical
ventilator, the tidal volume was 6 ml / kg, the respiratory rate was 8 ~ 12 times / min, and the end
expiratory carbon dioxide partial pressure was maintained at 35 ~ 45 mmHg; Anesthesia was
maintained by 1% sevoflurane inhalation combined with propofol 2 ~4 mg - kg™ - h'! and
remifentanil 0.1 ~0.2 u G - kg! - min™! infused intravenously, BIS was maintained at 40 ~ 60,
and rocuronium was given regularly during operation.

Ultrasound-guided subcostal QLB:

Ultrasonic equipment and parameter settings: sonosite edge, low frequency convex array
C60, MSK mode and Gen frequency. Peripheral plexus stimulation needle (0.71) was selected x
120 mm: Guoqi injection 20153212282; B. Braun Melsungen Ag), local anesthetic configuration
and dosage: 0.33% ropivacaine (100 mg / 10 ml: h20140763; AstraZeneca AB) 30 ml. Nerve
block before anesthesia induction: the QLB group improved the ultrasound-guided anterior
subcostal QLB technique, according to previous study.* The patient lay in the lateral decubitus
position, the long axis of the ultrasound probe was first placed longitudinally in the subcostal
ridge of the affected side, and then probe moved obliquely inward and downward on the 2 ~ 5
cm median long axis under the T12 rib and outside the L1 transverse process. The acoustic
shadow of the T12 rib on the head side can be displayed on the sagittal section. The acoustic
shadow of L2 transverse process on the caudal side shows not only the tissue structures of
latissimus dorsi, erector spinalis, psoas quadratus and kidney from top to bottom, but also the
two important anatomical structures of thoracolumbar fascia (TLF) and psoas major below psoas
quadratus; the in-plane technique was used to puncture the head side. The puncture point was
infiltrated and anesthetized with 1% lidocaine. At the level of L1 transverse process, the needle
tip reached between psoas quadratus muscle and psoas major muscle (at the anterior layer of
lumbar fascia). After there was no blood and gas, the local anesthetic was injected.

Postoperative analgesia:

The patient-controlled intravenous analgesia (PCIA) was switched on at the end of the
operation for 48 hours. PCIA dispensing and parameters: oxycodone (10 mg / Iml: h20130314;
hamol Limited) 50mg + 0.9% normal saline to 100ml, oxycodone 0.5mg/ml, no-load dose and
background infusion volume, single self-control dose 2ml, locking time Smin, limit dose 12ml /
6mg / h. The same person in the acute pain management team is responsible for the perioperative
PCIA education and instructions. When the postoperative numerical rating scale (NRS) > 4
points, oxycodone 1 mg was injected intravenously for remedial treatment, and repeated
administration if necessary until the NRS score < 4 points.

Analgesic evaluation:

The abdominal somatic pain and visceral pain were evaluated by resting NRS score (r-NRS)
and exercise NRS score (m-NRS) at 2 h, 6 h, 12 h, 24 h, 36 h and 48 h after the surgery,
respectively (Fig 1).
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Fig 1. A. Evaluation of r-NRS within 48 hours after the surgery. B. Evaluation of m-NRS
within 48 hours after the surgery.

Discussion

Retroperitoneal laparoscopic renal surgery has small incision trauma and no obvious body
pain, but the patient has obvious visceral pain due to pneumoperitoneum, gastrointestinal tract
traction, pathological tissue exploration and resection. Studies have shown that visceral pain is
an independent risk factor for postoperative chronic pain, and the incidence of chronic pain in
urological surgery can reach 30%.° QLB was initially considered as a different form of transverse
abdominal plane block, due to the fact the anterior QLB local anesthetic can spread to T10
paravertebral space and L1 ~ L3 nerves, blocking visceral pain and providing effective analgesic
effect for lower abdominal surgery.®’ Previous study confirmed that the subcostal anterior QLB
local anesthesia will spread to the thoracic paravertebral space,* the sensory block plane is
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between T6 ~ T7 and L1 ~ L2, which is significantly higher than the T10 ~ L2 block plane of the
anterior QLB, and the duration is longer, which may have more advantages in upper abdominal
surgery. However, the mechanism of how QLB works is still unclear. It is generally believed that
TLF is an important anatomical basis for the diffusion of local anesthetics to the paravertebral
space to produce thoracic paravertebral block (TPVB).** Based on the perioperative analgesic
needed for upper abdominal surgery, we think that anterior subcostal QLB may have the
analgesic effect on visceral pain.

In the study, the analgesic effects of anterior subcostal QLB were excellent. The amount of
PCA, total compression times and effective compression times were reduced within 48 hours and
motion pain was low at different time points within 12 ~ 48 hours after the surgery. These
suggest that the effective time of QLB may reach 24 ~ 48 hours. Generally speaking, the type,
volume and concentration of local anesthetics are the main factors affecting the onset time,
duration and analgesic effect of the nerve block. Relevant clinical studies have shown that the
duration of QLB can reach more than 24 h.? Although the types, volume and concentration of
local anesthetics are different in different studies, this may be related to the TLF limiting the
diffusion of local anesthetics to the anterior and lateral side of psoas muscle.*® A study
conducted a randomized controlled study to compare the effects of trans muscular QLB and
TPVB on postoperative analgesia after laparoscopic kidney surgery, in order to provide clinical
basis for the analgesic mechanism of intramuscular QLB, but the main results have not been
published. The main results of this study confirmed the effectiveness of subcostal anterior QLB,
and the duration of are better than TPVB.!° Due to the long duration of the effect of anterior
subcostal QLB, the remedial analgesic treatment was reduced, which may reduce the incidence
of nausea and vomiting and sedation caused by oxycodone, and improve the patient satisfaction.
However, QLB also has a complication, lower limb muscle weakness, which may be ignored. A
retrospective study analyzed 2382 patients with QLB, of which the incidence of lower limb
muscle weakness of anterior QLB is the highest, up to 65%." In this patient, lower limb muscle
weakness was not found.

In conclusion, ultrasound-guided anterior subcostal QLB has a significant effect on
postoperative analgesia in retroperitoneal laparoscopic kidney surgery, especially for visceral
pain. The duration of the effect can reach 24 ~ 48 h, and the patient satisfaction is high.
However, this report cannot explain the mechanism of diffusion and action path of QLB local
anesthetics through anterior subcostal approach, we only report its analgesic effect through
clinical manifestations.
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Development of perioperative application of acupuncture anesthesia

Qi Zhou ,MD
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Definition

Acupuncture refers to that under the guidance of the theory
of Traditional Chinese Medicine(TCM) the needle(usually
refers to the filiform needle) is inserted into the patient’s body
at a certain angle, which uses twirling and lifting techniques to
stimulate the specific region of the human body for treatment of
diseases. Acupuncture anesthesia is a unique anesthesia method
developed on the basis of acupuncture therapy, using manual
acupuncture or electric acupuncture to stimulate a point or
acupoints to relieve pain, and the operation can be performed
with different anesthetic drugs or without anesthetic
drugs. With the development and application of acupoint
stimulation technology, it has become a new method for
perioperative multimodal treatment and promoting the fast S
recovery after surgery. Not only the perioperative acupoint stimulation can produce analgesia,
sedation, and anti-anxiety, but to reduce the Post-Operative Nausea and Vomiting (PONV)
occurrence to some extent, improve the immune function of the body, and play a protective role
in the heart and brain and other important organs. In 2003, The World Health Organization
(WHO) recommended acupuncture as indications of analgesia and PONV.

The history of the development of acupuncture anesthesia

In 1958, Shanghai First People's Hospital first performed tonsillectomy by needling bilateral
Hegu points without using any anesthetic drugs, which was also the first reported acupuncture
anesthesia in the world. In 1971, James Reston, a famous journalist for The New York Times,
suffered an appendicitis attack while visiting China. Under the direction of Premier Zhou Enlai,
Reston underwent appendectomy at Peking Union Medical College Hospital and received
acupuncture to relieve the postoperative pain. On July 26, The Front page of The New York
Times carried Reston's "Now, About My Operation in Peking" .The article, which documented
acupuncture anesthesia, caused a sensation in the United States and sparked international interest
in acupuncture. In 1972, Nixon visited China and the delegation visited the thyroidectomy and
lobectomy under acupuncture anesthesia. From then on, the international community set off a
wave of acupuncture, promoting the treatment of acupuncture to the world. In 1976, traditional
medicine was first placed on the agenda at the twenty-ninth World Health Assembly. In 1978,
the Traditional Medicine Planning Department was established at Geneva headquarters. In
December 1979, Acupuncture was introduced in the WHO's official publication. With the surge
of acupuncture in the world, acupuncture anesthesia has attracted attention in the world. With the
help of the WHO, the World Federation of Acupuncture Society was established, which
promoted the development of traditional medicine.
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Single acupuncture anesthesia has deficiencies such as insufficient analgesia, incomplete
muscle relaxation, and visceral pull reaction and so on. Therefore, a group of acupuncture
anesthesia researchers represented by Professor Jisheng Han and Professor Xiaoding Cao
explored deeper about the methods and basic rules of combined acupuncture and medicine
anesthesia. The study found that combined acupuncture and western anesthesia can significantly
enhance the analgesic effect and reduce the dosage of narcotics. Acupuncture and modern
medicine combined anesthesia has gradually become the mainstream of acupuncture anesthesia,
including acupuncture combined local anesthesia, acupuncture combined epidural anesthesia and
acupuncture combined general anesthesia, which not only can strengthen the analgesic effect of
acupuncture anesthesia, but effectively make up for the deficiency of single acupuncture in the
past. In 2005, a cardiac operation performed by Professor Wang Xiangrui and his team which
was broadcasted alive by BBC in Shanghai Renji Hospital under combined acupuncture and
western anesthesia, which spread around the world and marked a new era of acupuncture
anesthesia in China. After more than 40 years of development, TCM acupuncture has been
studied and clinically applied in 183 countries and regions in the world, and TCM acupuncture
has become the most widely used alternative medicine in the world.

Clinical application
Pre-operation

Surgery often causes patients to produce anxiety, fear, tension and other unpleasant
emotions, which will lead to sympathetic nervous excitement, resulting in changes in
cardiovascular, nervous, endocrine and other systems before surgery. These will have a negative
impact on postoperative recovery. Good preoperative communication and education can improve
the patient’s emotions. But for patients with severe anxiety, communication is unsatisfactory and
preoperative medical intervention is generally required. Common medications include
benzodiazepines and anticholinergic drugs, which can cause delayed recovery and postoperative
delirium. Therefore, the study found that acupuncture at Yintang, Neiguan, Baihui and other
acupoints can improve preoperative anxiety and benefit patients. In addition, preemptive
analgesia can also produce analgesic effect in advance. Preemptive analgesia can effectively
reduce peripheral and central sensitization caused by injurious stimulation and prevents
peripheral injury impulse to central transmission, thus reducing the inflammatory reaction caused
by surgery, decreasing the memory of pain in the central nervous system, and better controlling
postoperative pain and turning to chronic pain.

Intrao-perative

Preoperative acupuncture can reduce the stress response caused by intubation. Acupuncture
combined with local anesthesia, epidural anesthesia and general anesthesia can reduce the doses
of anesthetics, maintain the stability of intraoperative hemodynamics and play a role in organ
protection. In some experimental animal models, acupuncture at different points can improve the
function of different organs

For example, in the septic rat model, acupuncture at zusanli can play a part in renal protection
by regulating mitochondrial function. In the rat model of focal cerebral ischemia-reperfusion
injury, electroacupuncture stimulation of Baihui can participate in the regulation of endoplasmic
reticulum function, and then reduce endoplasmic reticulum stress response, and play a protective
role of nerve cells. In the model of hypertensive rats, acupuncture at Neiguan and Baihui points
can reduce blood pressure and inhibit myocardial remodeling. Acupuncture anesthesia has
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certain clinical effects on lung, kidney, liver and other organs protection and perioperative
cardio-cerebrovascular function, gastrointestinal function.

Post-operative

Pain is the most common postoperative complication. Inadequate analgesia can limit early
postoperative ambulation, increase myocardial oxygen consumption and inhibit gastrointestinal
peristalsis. Although commonly used postoperative analgesics such as opioids or non-steroidal
anti-inflammatory drugs act quickly, there are more adverse reactions, such as nausea and
vomiting, dizziness, skin itching, bleeding, gastrointestinal ulcer and so on. In addition, PONV is
prone to occur in some special patients, such as women, children, patients with a history of
motion sickness, and patients using volatile anesthetics or opioids during surgery. The commonly
used antiemetic drugs can affect cardiac conduction, some can cause delirium, and the safety in
children is unclear, which limits their application to a certain extent. As a non-drug intervention,
acupuncture can bring the advantages of analgesia without obvious adverse reactions, and maybe
a better option for patients. Currently, moderate to high quality evidence supports the
effectiveness of acupuncture in the prevention of PONV. In 2003, The WHO recommended
analgesia and PONV as indications of acupuncture.

Conclusion

The exact mechanism of acupuncture is still unclear. A large number of studies focused on
neurobiology and applied modern molecular biology, genetics, electrophysiology and brain
imaging techniques provided experimental evidence and explained the mechanism of traditional
acupuncture effects from multiple perspectives and levels. With the in-depth study of the
mechanism of acupuncture anesthesia, the application of acupuncture anesthesia technology in
thyroid surgery, thoracoscopic lobectomy, cardiopulmonary bypass, cardiac intervention and
other procedures has achieved initial success, indicating that acupuncture anesthesia has a
broader application prospect. ERAS concept enables closer integration and collaboration
between traditional medicine and Western medicine to accelerate patient recovery. At present,
there is no comprehensive acupuncture plan for acupuncture anesthesia, and no clear standards of
acupuncture time, method, intensity and point compatibility, which will be an urgent problem to
be solved in the future.
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Thoracic Epidural Catheter Placement Under Fluoroscopic Imagine
Guidance and Incidence of Subdural Catheters

XueWei Zhang, MD

Department of Anesthesiology
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New Heaven, CT 06510

When | was a Regional Anesthesiology and Acute Pain
fellow (2020-2021) at Dartmouth Hitchcock Medical Center, |
routinely placed pre-operative thoracic epidurals under
fluoroscopic imaging guidance. While this technique is not new,
most medical centers in the U.S. do not acquire the setup to
place thoracic epidural regularly under imagine guidance prior
to thoracic and abdominal surgeries. As a result, I would like to
share our findings and the techniques that we used. The original
report titled “The Incidence of Subdural Catheter Placement
during Epidural Procedure Based on Fluoroscopic Imaging” was
published in Regional Anesthesia & Pain Medicine January
2021 edition.

Our colleagues in chronic pain have been placing epidurals with the help of fluoroscopic
imaging for many years. While all anesthesiologists have learned how to use anatomic landmark
to place epidurals, thoracic epidurals continue to be a bigger challenge compared to lumbar ones
in our day to day practice. Aside from difficulty in locating the epidural space in the thoracic
region, we may also encounter misplacement of the epidural catheter in openings other than the
epidural space. One of these potential spaces is the subdural space. The subdural space is a
potential space between the “dura-arachnoid interfaces” as described by Reina et al. It does not
exist uniformly and is not necessarily a continuous space.! It can be created and extended by
traction in dura sacs of cadaver samples or by catheter manipulation in vivo.!

Previously, the incidence of subdural catheter placement during attempted epidural
anesthesia in the acute pain setting was not well quantified. Based on a retrospective review of
patients who underwent fluoroscopically guided thoracic epidural catheter placement at
Dartmouth-Hitchcock Medical Center in New Hampshire from July 1, 2014 to August 19, 2020,
the overall incidence of an inadvertent subdural catheter placement was 5.3 per 1000 (95%
Confidence Interval 2.8, 9.0) in 2,472 epidurals.These subdural catheters were removed and
replaced afterward.? The problem of subdural catheter is that it may lead to inadequate analgesia
because the dura-arachnoid interface varies in size and local anesthetics tend to distribute
posteriorly, sparing anterior nerve roots.® Additionally, subdural infusions of local anesthesia
may lead to serious morbidity such as cardiovascular and respiratory depression.*¢
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During my fellowship at Dartmouth-Hitchcock Medical Center, we used a standard 17 gauge
Touhy needle to access the epidural space in the low-thoracic or lumbar regions, usually between
T12 and L1 or L1 and L2.* Under live fluoroscopy, we then threaded a 19 gauge radiopaque
epidural catheter (Arrow® TheraCath®) with a single orifice up to the targeted thoracic levels
based on analgesic needs.* As we injected 2 ml of iohexol contrast (240 mg/ml) through the
catheter, we obtained real-time images, allowing us to immediately identify the location of the
catheter and make corrections accordingly.t Comparisons of epidural contrast distribution and
that of subdural catheter placement are demonstrated in Figure 1 and 2 from “The Incidence of
Subdural Catheter Placement During Epidural Procedure Based on Fluoroscopic Imaging”.

Dedicated use of fluoroscopy and contrast injections allow us to avoid subdural catheter
placement and provide more definitive analgesia to our patients. However, the unique set up of
fluoroscopy for epidural catheters in acute pain setting is costly and requires additional training
of anesthesiology staff. At this time, most medical centers in the U.S. do not acquire the facility
to make this a routine practice.

Figure 1.

e

4.
e . S

NV

A B

Figure 1 (Sidash et al.). A classic contrast study for subdural catheter insertion. A: Posterior-anterior
fluoroscopic image demonstrating the linear spread of 2ml of Omnipaque contrast consistent with a
subdural location. The catheter (triangle) projects over the spinal canal. Dense undulating linear contrast
extends cephalad and caudal bilaterally conforming to the expected peripheral location of the thecal sac
(long block arrows). Note the multiple dermatomes to which the contrast extends. Subtle focal contrast
outlines the proximal dural sleeves (short block arrows) on the left. Absence of nerve root filling defects
would be seen in a subarachnoid injection. Diffuse hazy contrast opacification projects over the midline,
which can be appreciated more on the lateral image. B: Lateral fluoroscopic image demonstrating the
linear spread of contrast in the subdural space. Dense linear contrast is ventral to the posterior epidural
space extending cephalad and caudal. Smaller dense linear contrast is seen anteriorly with typical
"railroad track™ (long block arrows) appearance of a subdural injection. There is a sharp margin
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posteriorly indicating absence of epidural extension. Subarachnoid contrast would maintain a dependent
position without anterior extension and be less dense due to CSF dilution.?

Figure 2.

Figure 2 (Sidash et al.) A classic contrast study for epidural catheter insertion. A: Frontal projection
demonstrates contrast surrounding the thecal sac in the epidural space (long block arrow). The central
expected location of the thecal sac is less dense than the periphery. The lateral margins of the contrast are
seen to thicken and extend toward each neural foramina. The epidural catheter can be easily identified
toward the bottom of the image (triangle). Note the circular fat globules (small arrow), which are
indicative of epidural space contrast distribution. B: Lateral projection demonstrates linear contrast
opacity (long block arrow) in a dependent location within the spinal canal, dorsal to the expected location
of the thecal sac. There is no ventral contrast. There is contrast seen extending into the neural foramina at
multiple levels (short block arrow). Ill-defined opacities are seen ventral to the linear contrast in the
dorsal epidural space representing contrast lateral to the thecal sac. Again, the epidural catheter (triangle)
can be seen at the bottom of the image.?
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FARF IV A0 LA, AN BVUEZERT R, mARATE BB T . &
A BATEER — S (standard of care) EJY, KA —F#IEsL2H MEIVETT T
1%, JUHEEEEES .

PALINERIE R TAEMIE, S 50— K KER g 7 Aot PR 5 . fh i i
AN R E H R 202 BERAINEL RIS, AESBOCHARBAER R, 3t EHAE
B, RETE, WPRALATBIREIR . R A P S U A R 24 S A S R A (1
1 o A TR R B AR EABE RN, IF5HEHRERIEE ) — IR BE S, U
J2 i RANMEE KR B4 7 A8 IR R I I A, XA iR KT B SR 2B, RN
Ja T A e AT A R 7N

MRz ot [E P W 380 A8 B PR BRE N, R TR 1 B S A (ol J5R & 2R e
f&, 276 1/2 ¥4k (K2, B 3) JREHANYE 1/8 Zt (25 mg/nl) WHREA. '
ANER MR RS 2-3 /MR R . EEMHEBERAR, HEAEE 2T KMHE,
FHEWBAFIS, FIRBEA L, &5 R GEHGE. XS] RE R S5 R IR UL 5 P
CAFAEMI A R IR AR BB S P SR A 2R AL, T8 B s R 4R 5 & A R EE
(accupressure), &RESRMIEIL . XFPILKKA T3 K BB I& 2= S8 fE e i2 . A BEH
W, BRARIEEAILERATEDRS, B2 7IRGWIEH T5, G 7 el A
M ELE

76 B 28 S AR TR A I R BRI AT B BE A= B I AR A, IEAE MR B FF AR 32 45 FH A s
{5, o M B 4 R B R BVE S S Il B A e Ak . 2 R IR IHEYE T, BRITHRIR A
FERER R RG2S R INRIR T IEY . A FEARE KA A A, HFEMEFES
B E, BEBREHF R KB BN 27g £ R, FINAF LG a4 1
Ky FZ KRR B/ FHRBE. ZFKE. BRAMCLEN, MR8 251 1 (F e
W, G GRKEMAS . JEFMR . JFRBILT AR . MWRIHAYIRIESAE, 2z
RS VIR . 150 R SR IR 2R T RS TE RE AR A IIAE LD, thn, mRIAMEG
SRJE. AFMIR . FIZ-EHM pH >3 A: 3-3.6. 4.0-5.5. 4.0-7.5. 5.8-6.3, M5
R pHAEN 4-5. NIXER X LA, R il n M mmmeira H, HEEHH
i, TiEd s,

288, PARPIE RAEREAR, HIB® BREMW, HOXSRAVIBENNE W58 1wl AT
VELERUR . BUONBCA X R AL 7E, AF e LA far RDE, o, W ifar (AR R,
gieth s GAOVERAES) . A, NaEmREERRTalt, BAMER S T 1%
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7)), P E T E> 450 MR, HA—A 100 AT A AR EBEE ) =IRAER R FEAR/
ERAEM T IR B AR CHR R A B — Rl 70w HD . HARIMIE, fEIRE =K
E BB AIEHE, AIRBIFTRRTFAREEFKEIIEE IS, mHES B SR
W7 ATRER R s A B R A B A R S BB W RGN, T L B 6 3 R A R 25
FARBFMILGE, FKF FREREN7EE R B R 5B IR 2 8 ik, fEfh By ik
FEC T IR =42, AT RERFRATEIOKITEIIAR G RIME A T IX R, RIEBEE
A, M7 —P=Ek. EFARTEIKG A EE L 10mg, FH 75 =AMk =E Supreme £k
(K 4] , FARB@EIE Supreme B E R E N SPFISAR, 10 RRIE ) HAR 7 VA0 2599) 4= 356
—FF. MAEE T BRI R EERK, 2 RGHEIGEM T, XIRMEE B E ARGV,
= L& s B E eI, FTRER H THE RS K EAEEN “iI”, S5 RET
AR, * BREF T ACE Mk S 5 H BNE I LB B 9 5 T AR

ST IRVISZ B EINLEE, Bg b, AR AT DR A A R0a v ARBE T, JEHFEE R e
SeRE WA S BRI YLIA, P BELIT LA G, RIS L b A LR 4 By e e L L b8 ) LA
W, (B, BEIRILIEINE R 1k BB A BRAS AN KT 8 URA TR, E KR RAE FH VLA 751 A8 e
AR, 7EA 2 [ A2 BRI RHE AR S BOR K S H B . MBUBS R B i A B, XA A
HIFAETCa . WEFCRIL, 8 ULRAFRIME B2 4 fR R A AR HUR A % K (sealing
pressure) HIEH NREARED, JENE (cuff pressure) P&, FAJE CIMHEEL
PRI D o ° ST R N OO, AT DA ek I A £ BEL i o e AL, ) A XA OEL s )
ZlfREE S . RHABAEIT (Electroconvulsive therapy, ECT) N FH )T = 42 FRLAA F2 2L
WA T BE AN R T, (BEA AR . WTERIRISREE . ATANE “RAE” FE]

Page 47|58



Vol. 8, No. 5, 2021
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XA INEIRTT RAE, B TR E ST S EAEHEN . TR A R VAR
, NACETAE, SRR A IR ACREBCD BRI, IXAE SRR 2SR T R Y
BYEASAEH AT 7RI K AMERAR, FAE P ALK A5 B R A e Y & 28 & = B (Y iy
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B 1. AR R osVal R OFIRiZ 8 1, RE

(http://www. svuhradiology. ie/casestudy/aspiration—pneumonia/)
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